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THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—I. 3 


flis Z ar 


HILE reading Miss Henry's remarkable presentation 
of her father’s great work in connection with the 


has shown in grasping the essential features of her 
father’s labors— I was reminded of my first inter- 
view with Joseph Henry. One morning he came into my labora- 
tory at Cambridge, and, after I had shown him various pieces of 
scientific apparatus, he stood before an electro-magnet which 
was working a relay and looked long at the magnet, and then at 
the battery which was coupled for quantity, and remarked ina 
quiet tone, as if half to himself, ‘‘ If I had patented that arrange- 
ment of magnet and battery I should have reaped great 
pecuniary reward for my discovery of the practical method of 
telegraphy.“ 

Miss Henry can speak with authority upon her father’s aims and 
labors, and the conclusions she draws from his conversations and 
from his notes and letters are in consonance with the belief which 
has been steadily growing, that Joseph Henry invented theressen- 
tial features of telegraphy. 

JOHN TROWBRIDGE. 
THE ELECTRO-MAGNET. 


IN the civilized world is there 
anything which in this day con- 
tributes more to the comfort of 
man than the electro-magnet ? 
Strike it out of existence and 
the electric telegraph would die. 
Its great network of wires 
would be as useless as the curi- 
ous system of nerves which car- 
ries the message of the brain to 
the finger tips is useless when 
thatémysterious principle which 
constitutes the life of the human 
ia has departed. The tele- 
graph gone, distant countries 
would unclasp hands, as it 
The eager 


Joseph Henry. 
were, and the wide ocean roll again between. 
world would be struck dumb in the midst of its innumer- 
able political, commercial and social relations; or, rather, 
would be sent back to the stammering old time when 
months intervened in the exchange of thought, now pos- 


sible in an hour. But not alone as the soul of the tele- 
graph would the loss of the electro-magnet be felt; hardly 
a moment’s thought is needed to realize the place it has 
gained, the importance its failure to meet the demands 
made upon it would be to the world. How did it come 
into existence this electro- magnet? Perhaps, consider- 
ing the importance of the subject, it may bear to be not 
merely a twice-told, but an oft-repeated tale. 

What is a magnet? Our ,acquaintance with it began 
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in our childhood : as a piece of steel endowed with a mys- 
terious attractive power, it was among our toys; many a 
time have we held it over a pile of needles and laughed to 
see them leap to meet it, or with it we have drawn our lit- 
tle boats from the farther side of a mimic sea. How did 
it receive its name? It is pleasant in imagination 
to travel far away through the beautiful islands of 
the ÆEgean sea to the shores of Asia, and to believe in 
the romantic story which tells us that a Greek shepherd, 
Magnus by name, wandering over Mt. Ida with his sheep, 
found his crook suddenly and 5 attracted 
by a mass of iron ore, and so attached his humble name to 
the loadstone or natural magnet. But fancy must yield 
with reluctance to the more prosaic assumption now gen- 
erally adopted, that the name was derived from Magnesia, 
in Lydia, where the ore was first found. 

For the word electro we must not only come down the 
mountain, but descend the stream of time to about five 
hundred years before Christ; then we must follow the 
undulations of the Ionian coast, to find, at the mouth of 
the river Meander, the city of Miletus. Walking her 
streets at this time, caring little for her magnificence or 
for the wars in which she was engaged, save to induce peace, 
was Thales, one of the seven wise men of Greece. Among 
the objects of trade in the magnificent city was the yellow 
amber; not an object of indifference to the philosopher, 
although as yet only of frivolous use as an ornament. Its 
color no doubt delighted his eyes but it had a deeper in- 
terest for him. Rubbing the stone one day—perhaps to 
make its yellow tint clearer—he found that he had endowed 
it with a curious power: a loose feather flew to meet it. 
This power seemed to Thales miraculous. He imagined 
there were spirits in the amber and so came to think that 
everything in the universe must be pervaded by spirits. 
Thus electricity was discovered, and it received its name, 
long afterwards, from the Greek word meaning amber. 

It was at a very early period that the loadstone or nat- 
ural magnet was discovered. Very early too was known 
the remarkable power it possesses of transmitting its prop- 
erties to hard iron or steel when these bodies are rubbed, 
or even touched by it. Thus came into being the steel 
magnet—possessing not only the same power of transmit- 
ting its properties but also a a. lacking in the ore; 
turning north and south, when free to move, in obedience 
to the great magnet, the earth, it had a directive power 
which more than two thousand years before the Christ- 
ian era directed the traveler over the land, as later it was 
to guide the mariner over the sea. From this remote 

eriod it is a long flight down the ages until in England, 
in the cabinet of the self-taught shoemaker-philosopher, 
Sturgeon, stood the first electro-magnet; that is, the 
mapie made by electricity. 

f the deepest interest to the scientific world was this 
little instrument. It consisted of a small bar of soft iron 
bent into the form of a horse shoe, with a spiral of wire 
wound loosely around it, the ends of the wire dipping into 
two cups of mercury. When into these cups the wires from 
a galvanic battery were also dipped, an electric circuit was 
formed and the electric current, passing through the spiral 
of wire, rendered the soft iron bar magnetic. It was ver 
feeble, this magnet; it required a large battery to give it 
any strength. What advantage could it boast over the 
steel magnets which had served the world so many years? 


to 


Some of these were very power- 
ful; one in London at this time 
belonging to the Royal Society 
lifted one hundred pounds. 
These magnets were all perma- 
nent : steel when endowed with 
magnetism retains it; not so soft 
iron. This bent bar of Stur- 
geon’s was a magnet only while 
the electricity was circulating 
through the wire around it; in 
this lay its advantage: it was a 
magnet, or not, at the will of man. It was not merely as a 
scientitic fact that the world turned to it with such eager- 
ness; it renewed an old hope that electricity might be made 
the messenger of man. The story of the electro-magnet is 
but a part of the story of the electric telegraph; we may 
not tell the one without reference to the other. 

We cannot go back far enough in the history of man to 
find a time when the idea of the distant communication of 
intelligence did not exist. In the earliest childhood of the 
race even, beacon fires proclaimed from hill to hill tidings 
of weal or woe. In those early days man looked up with 
dread to the lightning, thinking it “the eye-flash of an 
angry god,” not dreaming that it was the manifestation of 
the agent which was to satisfy his long-cherished desire 
for distant communication with his fellowman, that the 
very genius of the storm was one day to serve as his 
messenger. 

It is interesting to know that Hauksbee of England in 
1705 was the first to suspect the identity of lightning and 
electricity. He produced a thunder-storm in miniature by 
drawing a piece of amber swiftly through a woolen cloth. 
He says “a prodigious number of little cracklings were heard, 
every one of which produced a little flash of light. This 
light and crackling seem in some degree to represent 
thunder and lightning.” As man learned in various ways, 
by the rubbing of amber and other substances, to excite 
electricity, and learned also the value of the force thus pro- 
duced, also that the electrical influence could be transmit- 
ted through several hundred feet of wire, there came to 
him the conception that by the friction of his machines he 
might, as Aladdin by the rubbing of his lamp, summon the 
slave of his will which was to serve in the transmission of 
intelligence. The first attempts to use electricity for.this 
purpose began in 1753. Who was the first to suggest the 
idea it seems difficult to determine; it was such a natural 
idea after the experimental results which had been obtained 
that it probably occurred to many minds at the same time, 
and it is only surprising that it was not conceived earlier. 
We may not hers notice any one of the efforts in this line 
founded thus on frictional or static electricity ; they form 
one of three distinct, although overlapping, eras in the his- 
tory of the telegraph. They had a measure of success. 
They were very interesting kom a scientific point of view. 
and they served certain ends, but they did not give the 
telegraph to the world. 

[By the telegraph I mean here that system or combina- 
tion by which mechanical effects can be produced at great 
distances—through seas, over continents—and I use the term 
in contradistinction to the many attempts towards this result, 
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made at various times and in various places which if sue- 


cessful were so only in a limited degree, because the nat- 
ural laws which control electrical action were undis- 
covered or unknown. Will the reader be so kind as to take 
especial notice of this remark; it is necessary for the 
proper understanding of my story.] 

In Bologna, in the year 1753, a “religious youth of four- 
teen years was dreaming of church service, discouraged by 
his friends; while on the shores of Lake Como was playing 
a boy of eight;” these two were destined to make the dis- 
covery which was to form the second era in the history of 
the telegraph. In 1789, a dead frog’s leg hanging upon a 
copper hook and kicking as though it were alive whenever 
the sportive wind blew it against an jron balcony—elec- 
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tricity at work, in what seemed almost the enjoyment of a 
jest revealed to Galvani that by chemical action, as well as 
by friction, the genius of the thunder-storm might be 
evoked. Volta followed with his “couronne de tasses” 
and thus came into being the Galvanic or Voltaic battery, 
bearing the names of both men. So general and profound 
was the interest excited that Napoleon Bonaparte invited 
Volta to Paris, witnessed his experiments with the instru- 
ment in the presence of the National Institute, and loaded 
him with decorations. 

More eager now grew the hope of means of distant com- 
munication. The electricity of the machine, that is, the 
electricity produced by friction, had answered for this pur- 
pose only in a very limited degree; but this battery, - might 
not its long wires be extended indefinitely? Might not 
this current of Volta’s, easily excited, easily set at rest, 
by the mere making or breaking of the contact of those 
same long wires, at last be the messenger so long desired ? 
Of the many efforts in this direction, led in by Sammer- 
ing of Munich, we may not speak. Could we follow their 
fortunes, now in one country, now in another, we would 
find that, however ingenious, sooner or later they all 
ended in the same difficulty, viz.: the failure of the electric 
Force with increase in the extent of the conducting wire of 
the battery. It was but a question of time, or rather of 
distance ; each new effort met the fate of its predecessors. 
For a while the electric force seemed to lend itself to 
this service, only to escape and laugh, as it were, at the 
efforts of the impotent creature, man, to bring it under re- 
straint. 

We turn now again to the electro-magnet. In a former 
article we tried to tell, in these pages, how the world found 
out that electricity could produce magnetism ; step by 
step, from Oersted swaying his needle through the influence 
of the electric current, down to Ampere magnetizing 
needles in a glass case by means of electricity; we 
come back to 1824-25, to the bent iron bar in Sturgeon’s 
cabinet and to the interest it excited. Then indeed the 
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telegraph seemed a thing of the near future. There was 
not only the wonderful Voltaic battery, there was this 
magnet ready to respond to the will of man; could it not 
be made thus to respond at a distance? Surely the de- 
sire of the world would now be accomplished ! 

Barlow, a distinguished mathematician and engineer of 
England, essayed the practical experiment with the new 
instrument, while Europe waited, we might say, with bated 
breath, in confident expectation for the result. What was 
it? Again a disappointment. We will let Barlow speak 
for himself. “The details of the contrivance are so 
obvious, the principles so well understood, that there is 
only this one question which could render the result doubt- 
ful. Js there any diminution of effect by lengthening the 
conducting wire? I was therefore induced to make the 
trial, but found such a sensible diminution with only two 
hundred feet of wire as at once to convince me of the im- 
practicability of the scheme.” It could not be possible ! 
The experiment was repeated in various ways, in the same 
year, 1825, and in the following year, but with like result ; 
each experiment confirmed the reluctant conclusion that 
after all the brilliant discoveries which had excited such 
eager expectation, an electro-magnetic telegraph was an 
impossibility. Since Sturgeon’s magnet, as well as Volta’s 
battery, had failed, there appeared to be no means of obtain- 
ing sufficient electrical force to act at a distance. 

ad the hope of the telegraph indeed ended, and in dis- 
appointment? For want of sufficient electric force the 
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telegraph is an impossibility ; such seemed the verdict of 
the science of Europe, and with it we turn to America. 
-Very brilliant was the old world of science, at that day 
‘represented in the line of physics by such men as Hans- 
-teen, studying the magnetism of the earth, Gay Lussac 
and Biot invading even the blue air in the search after 
the magnetic forces, the immortal Arago, the brilliant 
Ampere,—we can only mention a few of the names which, 
enrolled upon the lists of fame, have come down to us as 
household words. In America, to oppose that eminent array 
of veterans in this particular field of science there was 
only young Henry, in the Albany Academy.! He dared 
to brave the electric force and demand of it greater 
energy. Mr. E. N. Dickerson says of him“ He was but 
a youth and ruddy and fair of countenance, armed only with 
a simple sling of his own construction and pebbles from 
the brook of nature, but he was equal to the trained war- 


riors of maturer „ and superior armor, waging war 4 


against the Goliath that guarded the unexplored regions of 
nature’s secrets; and like the great king of Israel, after 
the hunt of the battle was over, he came to be leader of 
the hosts who once had been tending only a few sheep in 
the wilderness.” 


THE REED INDUCTION SYSTEM OF TELEGRAPRY. 


In the operation of telegraph lines the amount of energy 
required for the transmission of signals is of little account 
as compared with the importance of securing high speed. 
Thus, were it possible to increase the commercial capacity 
of an Atlantic cable ten times by the continuous use of one 
thousand horse power in current, instead of that of a few 
cells of battery, it would be an economical step on the 
company’s part to substitute the power plant. The static 
capacity of long cable, under existing conditions, however, 
prevents the possibility of transmitting any large quantity 
of energy or of making variations travel with the desired 
speed. 

Seis of the most distinguished electricians of the day 
have endeavored to overcome this difficulty. About 
twenty years ago Mr. Edison proposed to do away with 
static capacity almost entirely by breaking up a long line 
into shorter circuits and employing induction coils; but 
his system was confined to a dot and space code, and the 
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action of the armature was unreliable. Prof. S. P. 
Thompson’s method of transmitting a current the 
whole length of the line and then overcoming static 
retardation distributively, is still fresh in the minds of 
those who listened to his paper at the recent Elec- 
trical Congress or read the published reports of the 
proceedings; but while furnishing valuable food for 
1. Nora.—“ On the shoulders of young H has fallen the mantle of Frank- 
lin were the words of Sir David Brewster. it is true Cox had suggested a 


chemical telegraph and Hare made many improvements in galvanic spparatus, 
but no representative of Franklin, in a series of conn 5 
entered the field of electric sclence in America, until Henry began researches. 


2. See THE ELECTRICAL ENGINEER, Aug. 30, 1802. 
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thought, and much that was theoretically novel and valu- 
able it seems to be open to several practical and mechanical 
objections. Other inventors have devised ingenious sys- 
tems to overcome the difficulty but none has yet proved 
useful in practice. 

Mr. C. J. Reed, of Philadelphia, has recently worked 
out a method embodying principles which seem to meet 
the requirements of the case and in a manner distinctly 
novel and to all appearances practically available. In his 
system he employs a true alternating current successively 
induced in separate metallic circuits which may be entirel 
insulated from one another. This enables him to use high 
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electromotive force and transmit large quantities of energy 
and reduce the static retardation practically to zero. At 
the same time almost any receiving instrument may be 
used, as it is only necessary to provide it with a local 
means of maintaining the temporary effects of an induc- 
tive impulse until the reverse inductive impulse arrives to 
destroy it. 

In the accompanying illustrations, Figs. 1 and 2 show 
the form of cable employed. In Fig. 1, w and w' are in- 
sulated conductors lying side by side throughout the en- 
tire distance between two stations, the conductor w being 
connected at each end of the line directly to the terminals 
of the converters B and to the outer metallic coating c, 
while the conductor w’ is connected at both ends directly 
to the metallic casing. w? w° are insulated branch conduc- 
tors located at stated distances apart, those on the lower 
side of the drawings connecting the conductor w directly 
with the outer metallic casing c while those on the upper 
side and intermediate between those described connect the 
conductor w’ with the metallic casing. 1 is a metal- 
lic sheathing of iron wound in layers around two parallel 
conductors w and w’, constituting an inductive field around 
them. 

When an impulse is set up through the primary of, say, 
the left hand converter B, a secondary or induced impulse 
will be set up through the conductor w and the first one of 
the short conductors w* returning through the outer casing 
c, thus inducing in the first section of the conductor w’ an 
impulse which in turn induces in the next succeeding sec- 
tion a corresponding induced impulse; and so on through 
the series until the final impulse is effected through the 
conductor w and its connections through the coil of the 
right hand converter B which in turn induces the working 
impulse in the receiving instrument. l 

n another form shown in Fig. 2 the continuous conduc- 
tors are replaced by a series of short conductors w w, the ends 
of which project past each other in alternating order and 
are connected to the outer casing c, the parallel or induc- 
tive portions of the circuits being: surrounded with iron 
wire, as shown at A, while the intermediate portions between 
these casings form the conducting parts. 

In Fig. 3 are shown two main telegraph stations X and 


J joined together by an intervening cable consisting of an 


internal conductor L insulated from a surrounding conduct- 
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ing shield 1, the two portions constituting the direct and 
return conductors and including in their circuits at the 
cae stations the secondary coils of two converters o c, 
and the similar coils of an intermediate converter o“. Band 
B’ represent two direct current dynamos, and k and xk’ the 
transmitting or signaling keys at the transmitting stations, 
connected in local circuits with the generators through the 
primaries of the converters c and c’, rheostats RA and Rh’ 
and conductors w and w*. 

s and s’ are the receiving instruments connected through 
conductors w and w’ with additional coils on the converters 
cc. The armature levers a and a’ may be permanently 
magnetized, or they may be energized by coils included in 


permanently closed local circuits w° t°, including rheostats 
RA?, Rh’, so that the influence of the retractile springs ¢ will 
prevent the armature from being drawn forward under 
normal conditions (Fig. 4). | 

When the operator at station X closes the key K an 
inductive impulse will be set up in the local circuit w’ of 
the converter c, which sets up two individual secondary 
impulses, one in the main line L L' running to the distant 
station Y and the other in the receiving instrument s, the 
magnetic effect of which is such as to momentarily increase 
the pull on the armature a sufficiently to enable the arma- 
ture lever T to overcome the influence of the spring ¢ and 
draw it into the forward position shown. In like manner 
the impulse sent to the distant station sets up in the 
secondary of the converter c’ an impulse which, acting 
through the coils c, secondary circuit w’ and coils of s’ 
causes the armature a’ to be drawn into its lower position 
as shown. Both armatures will therefore remain in their 
lower position by virtue of their own magnetism after 
these impulses cause them to be brought down until the 
key K is opened, when like impulses in a reverse direction 
cause both armatures to be repelled. Hence for simple 
inductive impulses, signals may be transmitted, such as the 
Morse code, in which the elements of the characters are of 
varying lengths. 

In Fig. 5 is illustrated an apparatus for use in cable tele- 
graphy or on long land lines, which consists of a series of 
converters c c’ located in the body of the cable, the outer 
surface being of metal constituting a common return cir- 
cuit for the primaries of all the converters. T' represents a 
test line embedded in the cable for detecting breaks. 

It will be seen also that the inventor is enabled to insu- 
late all receivers from the main line by several inches of 
air space and interpose a grounded piece of sheet metal of 
any size required to prevent the possibility of lightning 
reaching the receiver. It may also be adapted to tel- 
egraphy between moving trains with the same facility as 
between fixed stations. 

The system does not involve the use of a new code or 
the slightest change in the present one and entails very 
little expense in changing from the present Morse system, 
as the same instruments are employed with only a modifi- 
cation of the armature. Another valuable feature is the 
possibility of multiplying the messages sent by creating 
similar impulses on a number of lines radiating from the 
same point. Mr. Reed claims that with his system several 
hundred words a minute might be sent from New York 
with an automatic transmitter, and simultaneously received 
in all the great capitals of the world. 


A FRANCHISE has been granted to I. Sparks for operating a 
local telephone exchange in Santa Fe and vicinity. The poles are 
erected, and the system will soon be in operation. 
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TESLA MOTORS OPERATED FROM SINGLE PHASE 
. TWO-WIRE ALTERNATING CIRCUITS. 


Tuose who have followed Mr. Tesla’s work in alterna- 
ting motors will recall that in 1888 he first drew public 
attention to his new multiphase system of operating alter- 
nating current motors, in a paper read before the Ameri- 
can Institute of Electrical Engineers, in which he laid 
down the principles which have since been practically ap- 
plied in many ways. In this system, it will be remem- 
bered, each motor contains two or more independent ener- 
gizing circuits through which are passed alternating cur- 
rents, having in each circuit such a difference of phase that 
by their combined or resultant action they produce a ro- 
tary progression of the poles or points of maximum mag- 
netic effect of the motor and thereby maintain the rotation 
of the armature. 

A multiphase system of this kind, however, requires at 
least three wires for its successful operation, to convey the 
currents differing in phase, and Mr. Tesla, therefore, early 
set about to devise means for operating phase motors from 
the ordinary single-phase alternating circuit, by creating 
the difference of phase locally at and in the motor. The 
various ways in which this can be done are described in 
two patents just granted to Mr. Tesla, which are of special 
interest at this time. 

In all the methods described below, the fundamental idea 
involved is to pass a single alternating current through both 
of the energizing circuits of the motor, and to retard the 
phase of the current in one circuit to a greater or less ex- 
tent than in the other. The distribution of current be- 
tween the two motor circuits is effected either by induction 
or by derivation. 

The diagram Fig. 1 shows a motor with two energizin 
circuits, cand p. One of these circuits, c, is connecte 
directly with the line circuit, while the other set of coils 
D, is connected up in the secondary circuit of a transformer 
T. The primary coil P of this transformer, is connected to 
the line circuit. The alternations of current in the line 
tend to establish in their passage through the coils c, a po- 
larity opposed to that set up in the coils p, and if the cur- 
rents in the two sets of coils coincided in their phases, no 
rotary effect would be produced. But the secondary cur- 
rent developed in the coil P of the transformer, will lag 
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behind that in the primary, which lag may be increased to 
a sufficient extent to practically obtain the same result as 
though two independent currents were used to energize 
the motor. 
In another form, shown in Fig. 2, the arrangement of the 
arts is similar to that shown in Fig. 6, except that a self- 
induction coil s, is introduced into one energizing circuit of 
the motor. The effect of thus increasing the self-induction 
in one of the circuits is to retard the phases of the current 
passing therein to a greater extent than in the other circuit, 
and in this way to secure the necessary difference in phase 
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between the two energising ourrents to produce the rota- 
tion of the motor. 

In Fig. 3 there is shown diagrammatically a t of 
motor in which two dead resistances R R are included res- 
pectively in the energizing coils of the motor. No rotary 
effect will be produced as long as the resistances are equal, 
but by varying the resistance in one circuit the retardation 
of the current in that circuit will be varied and correspond- 
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ing effects produced. For example, a reduction of the 
resistance in one circuit imparts to the motor rotation in 
one direction while a reduction of the resistance in the 
other circuit will produce a rotation in the opposite direc- 
tion. By means of the two resistances, therefore, capable 
of variation or of being bodily withdrawn from or inserted 
in the circuits by simple means, rotation of the motor is 
secured. 

In Fig. 4 a self-induction coil s is included in one of the 
motor circuits and a dead resistance R in the other. The 
increased self-induction in one circuit thus produced acts 
to increase the difference of phase between the current in 
that motor circuit and the unretarded current in the line 
circuit. On the other hand, the introduction of the dead 
resistance in the other motor circuit reduces the retarda- 
tion and brings the phases of the current in it more 
closely in accord with those of the unretarded current, 
thus producing a correspondingly greater difference of 
phase between the two currents in the energizing circuits 
c and D. 


In Fig. 5, two self-induction coils are shown, one in 
each motor or energizing circuit. One of these coils is 
much smaller than the other and has less self-induction or 
counter-E. M. F. than the other, so that the phases of our- 
rent will be retarded tò a less extent than in the other. 

In Fig. 6 the two energizing circuits of the motor are 
shown connected in multiple arc to the line circuit and in 
one of these circuits is a resistance R. Assuming the two 
motor circuits to have the same degree of self-induction no 


THE ELECTRICAL ENGINEER. 5 


rotary effect will be produced by the passage through 
them of an alternatmg current from the line. But if one 
of the motor circuits, as c, be varied or modified by the 
introduction of a dead resistance R, the self-induction of 
that circuit or branch is reduced, and the phases of current 
therein retarded to a correspondingly less extent. The 
relative degrees of retardation of the phases of the current 
in the two motor circuits with respect to those of the 
unretarded current in the circuit B thus produced, will set 
up a rotation of the motor. 

Finally we may mention another type in which one set 
of energizing coils is of finer wire than the other or has a 
greater number of convolutions; or each circuit may con- 
tain the same number of convolutions, but composed of 
different conductors, as, for instance, one of copper, and 
the other of German silver. 

Mr. Tesla has devised still other methods for accom- 
plishing the same purpose, but those described will give a 
fair idea of the wonderful flexibility of the system. 


ELECTRIC HOISTS FOR WHALEBACKS. 


A NEw departure is promised in connection with the pro- 
posed new ore docks for the whalebacks at Conneaut, O., 
says the Evening Wisconsin. Permanent bridges will 
span slips 100 ft. wide for the operation of electric hoisting 
machines. These bridges will be high enough to clear the 
decks of the whaleback barges by 30ft. The design is for 
the steamers, which will tow two consorts each, to put their 


barges far into these great slips, and then to follow head 


in, the three passing under the trestle bridges, except that 
the stern of the steamer, with the stack, will be outside 
the outer trestle. The cars will then run directly over the 
hatches, dumping the ore on either side of the slip. The 
electric hoists require only one man to a car. He travels 
with the bucket, and dispenses with the signal men and 
extra engineers and firemen required by the steam hoists. 
The same power that propels the machinery generates 
light, so that the stock piles and the holds of the boats can 
be illuminated and the work carried on by night as well as 
by day. The method was fully illustrated and described 
in Tue ELECTRICAL ENGINEER of Dec. 23, 1891. 


PENNY-IN-THE-SLOT ELECTRIC LIGHTS. 


THE penny-in-the-slot electric lamps have come into use on the 
London underground railways this week, says the English Western 
Mail. Trusting to memory, I will say it is two years since the 
firet experimental lamps were put on a few trains. Since then 
arrangements have been made to fit the lamps to all the trains and 
the work is now complete. There are four lamps in each com- 
partment. If you want to read, and the ordinary light is insuffi- 
cient (that is a dead certainty), you put a penny in the slot and 
obtain an electric light, which lasts you balf an hour. If you 
want more you have to put in another penny. The lamps are 
conveniently placed at the back of the seat so as to throw the 
light on the book or paper. They were in immense demand at 
the outset. Every one wanted a pennyworth of electric light, 
and I believe people used the trains on purpose to try the lamps. 
(The apparatus can be seen at the office of THE ELECTRICAL 
ENGINEER. ) 


ELECTRIC LIGHTS IN HARTFORD, CONN. 


Great improvement is expectéd in the electric street lighting 
at Hartford, Conn., where President Dunham of the Hartford 
Electric Light Co. is adopting the Howard incandescent arc 
system, by which the arc is inclosed in a glass envelope adding 
enormously to the life of the carbons, giving absolute freedom 
from flying sparks, and reducing to a minimum the labor of 
trimming. The Royal Arc Electric Co. of New York, controlling 
the Howard patents and apparatus, has organized a sub-company 
in Connecticut, which is to furnish the necessary outfit. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


ACROSS THE MARSHES: MOTOR CAR, FOUR TRAILERS AND 500 PASSENGERS. 


AN AMPHIBIOUS RAILWAY—THE CAMDEN, GLOU- 
CESTER AND WOODBURY. 


New Jersey along its eastward front is so thorough a 
blending of sea and land that one is always a little in won- 
der why the Dutchmen who settled-on rock-ribbed Man- 
hattan did not endeavor rather to make their home among 


pation. They cannot well be blamed, but New Jersey was 
too good for other people to neglect, and in these later 
times, with the aid of the electric railway, the outermost of 
her shifting sands are being converted into profitable 
farms and bright summer resorts. Where a dyke would 
have been thrown up, the modern equivalent is a railway 
embankment with a trolley line on top of it. 


ee 


TRAIN OF FIVE Cars CROSSING TIMBER CREEK TO GLOUCESTER. 


the sand dunes and mud banks that stretch south from 
the Kill von Kull to Cape May. Probably they were 
rather weary of their job of canal digging and pile driving 
m old Europe and found more pleasure in a change of occu- 


CUC Tec, tet wt eae. 


AT THE Draw, TIMBER CREEK, 


_. Reference has already been made in Tam ELECTRICAL 
ENGINEER to some of these coast roads in New Jersey, 
and the coming year will witness several additions to the 
number. But perhaps the most striking of all is one about 
which least has yet been said, and as it is very nearly all in 
operation now, a description will be timely. While it is 
not exactly a coast road, it is only bald accuracy to speak of 
it as amphibious, as wallowing in salt water where fresh is 
not handy. This road is the Camden, Gloucester and 
Woodbury Railway, built for the company of that name by 
the Complete Electric Construction Co., of New Yor 

city. The three places that give the road its name may be 
regarded as suburbs of Philadelphia, but have other claims 
to distinction and liveliness, particularly Gloucester, to 
whose race track hie the Quaker youth and whose planked 
shad is a dainty that men have been known to travel 
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three thousand miles in quest of. Rumor has it 
that at least one American Minister has resigned his 
embassy in order to enjoy Gloucester planked shad 
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AN OLD BRIDGE CANTILEVERED FOR THE C. G. & W. Roan. 


again. If it was not that brought him home, it 
must have been that other evolution of the spit— 
“rotation in office.” The illustrations that accompany 
this brief sketch will give an idea in “water color” 
of what has been attempted and accomplished on the 
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WESTINGHOUSE GENERATING PLANT, C. G. & W. ELECTRIO RAILWAY. 


road as it runs across the Jersey bayous connecting one 
prosperous community with another in a way possible only 
with the light and flexible trolley system. 


The Camden, Gloucester & Woodbury Railway Co, have 
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a road which comprises about 5 miles of double track and 
5 of single between the places named. The five miles of 
double track run through the two cities and have 80 pound 


ANC fev woes WP. 


CAR BARN, C. G. & W. ELNOrRIO RAILWAY. 


Johnson girder rail paved up to; while the 5 miles of single 
are laid with 60 pound T. rail, supplied by the Pennsylvania 
Steel Co. There are practically no grades worth mention, 
but on the single track there are six turnouts. Nor are the 
curves serious; there are eight in all, with a radius of an 


average of about 50 feet. The line construction is on the 
cross suspension plan except on the trestles, and the wiring 
allows for only 2 per cent. loss. The feed wire is No. 0000, 
the service wire No. 0, hard drawn copper, and the span 
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wire, 4 inch steel. The rails are bonded with No. 0 iron 
bonds, and frequently grounded, the water courses being 


EXAMPLE OF TRACK CONSTRUCTION, C. G. & W. ELECTRIO 
RAILWAY. 


liberally availed of for the purpose, by means of a rail 
dropped into them. The road is remarkable for the extent 
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piece has in it a drawbridge with 138 feet swing, and the oir- 
cuit is maintained intact by means of a heavy Roebling 
submarine cable under the draw. The road also crosses 
bits of open sandy country and in one place cuts deep 
through a mile of wood. ‘The illustrations show the 
strength of the construction, as in two of the pictures 
that of the marshes and that of the trestle across Timber 
Creek to the Gloucester race track,—the train consists of 
one motor car and four trailers, having on board a densely 
packed crowd of 500 passengers. It need not be supposed, 
however, that the allurements of the racecourse alone explain 
such travel. Camden City has a normal population of 65,000; 
Gloucester, of 10,000; and the beautiful suburb of Wood- 
bury, about 4,500; and as a matter of fact, the road is the 
only outlet for travel to the Atlantic section of South Jer- 
sey. Hence the necessity for heavy, solid work, and for 
such reinforcement as is shown in the cut of the bridge 
that has been cantilevered on top of the old construction, 
to secure proper stability. 

The power plant for this interesting road comprises three 
boilers of Babcock & Wilcox make, of a total of 1,200 h. p. 
furnishing steam to three Westinghouse a ta engines 
direct connected, 250 h. p. each, driving Westinghouse 
generators of equal capacity. The iron stack is 6 feet in 
diameter and stands 110 feet high. The power house is of 


DYNAMO ROOM 


ENGINE ROOM 


> TO SEWER 


Power HOUSE or THE CAMDEN, GLOUCESTER AND Woopsury RAILWAY Co. 


of its trestle work, which is, al] told, no less than 3,730 
feet long. There is one stretch that has as much as 2,480 
feet in it, another of 900 and another of 250. The longest 


brick and iron. A noteworthy feature is that this is in 
reality a combination plant, as the Gloucester Electric 
Light Co. has its station in a wing. This lighting plant 
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includes a Hamilton-Corliss 300 h. p. engine, furnishin 
power for a capacity of about 200 American are lights an 
an Edison machine used in lighting the fine residence of 
Mr. W.J. Thompson, more popularly known as the “ Duke 
of Gloster.” In addition, the Railway Company has a 
commodious car barn where it houses it rolling stock of 12 
motor cars, with Westinghouse two 30h. p. equipment 
each, 12 closed trailers and 18 open trailers. These are 
supplemented by a sprinkler and a snowplow. 

As already stated the road has been built by the Com- 

lete Electric Construction Co., of New York, of which 

r. John A. Seely is president, and under the supervision 
of Mr. J. J. De Kinder, as engineer, of Philadelphia. The 
investment amounts to about half a million dollars. 


THE WINKLER TWIN SERIES ELECTRIC MOTOR. 


THE most serious trouble which has been experienced with 
double motor equipments lies in the difficulty of dividing the load 
2 between the two motors under all conditions of service. 

hile this is partly overcome by the use of series parallel control- 
lers, the latter are not wholly satisfactory, for in passing from 
series to multiple, there are times when the whole of the load has 
to be borne by one machine, and after the other motor is cut in 
again it is some moments before the load is even approximately 
equalized. The United Columbian Electric Company, of New 

ork, have just brought out their improved twin series Winkler 
motor for street railway purposes, which obviates this difficulty 
completely. The company own the motor patents of C. F. 
Winkler, and the improved motor while generally following the 
design of the earlier type, embodies several important improve- 
ments in the details of construction. 

In the Winkler motor, shown in Fig. 1, the desired result is 
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permanent coupling of two armatures in series, for the action of 
the magnetic lines of force on the two armatures is then identical. 
This fact compels the two armatures to work in harmony with 


Fig. 8.—THE WINKLER CAR CONTROLLER. 


each other under normal conditions, a result not obtainable when 
two separate motors with two separate magnetic circuits are oper- 


Fia. 1.—New Twin SERIES WINKLER STREET RAILWAY MOTOR. 


obtained by using only one magnetic circuit, or one field for the 
two armatures, one of the armatures being geared to each axle. 
By this arrangement the load is equalized between the two arma- 


Fig. 2.—WINKLER FLEXIBLE MOTOR JOINT. 


tures, and, as will be seen, the motor has the economical advan- 
tages of the single motor, together with the perfect connection of 
one armature to each axle of the car. 

The use of the single magnetic circuit makes practicable the 


ated in series. The efficiency of the equipment is also high, be- 
cause, a8 is well known, two motors operated in series with each 
other are more efficient and can be operated more economically 
than otherwise, as the counter-electromotive force can be obtained 
with one-half the number of turns of wire on each armature, 
which means only about one-half the resistance. 

In order to avoid the strain on the truck, which would be 
caused by the rigid coupling of the two axles, an ingenious flexible 
joint, shown in Fig. 2, has been devised, which, while giving the 
necessary play between the axles, does not in any way interfere 
with the magnetic circuit. 

The twin motor being a bi-polar machine, can be run with two 
brushes only to each armature, without increasing the 
liability for trouble caused by cross connecting the armature coils, 
as in a multipolar machine. 

The controlling device, Fig. 8, is very simple in arrangement 
and is similar in action to the usual forms of resistance control. 
An easy start is insured by cutting out consecutively several slow 
starting coils on the first few points of the switch. After the car 
is under way the speed can be increased at will by changes in the 
field circuit. One of the strong points of the controller is that all 
the mechanism and contacts are on the platform encased in a 
compact metallic box thoroughly insulated and waterproof. 

The controller is made so compact that it does not take up any 
valuable passenger space, while it insures the perfect protection 
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of all parts from the weather. Another feature is the angle at 
which the contact fingers are set to the contact plates which pre- 
vents arcing between plates when the current is thrown from one 

int to another. This is effected by engaging each point before 
eaving the preceding one. 

The reversing switch is very simple and is worked by an inde- 
pendent lever. When the motorman removes the switch handle 
to run the car from the other end, the controller is automatically 
locked, and cannot be tampered with. The slow starting coils are 
carefully insulated, fireproof and thoroughly ventilated. 

In this motor, while the armatures are usually run in series, 
either one may be cut out completely, or they may be coupled in 
multiple when high speeds are desired. In the improved motor 
the armature is entirely protected from water and dirt, and at the 
same time the brushes and all of the machine are easy of 
access. All the mechanical features have been worked out with 
the greatest care. The yokes and supports are made of bronze, 
and all bearings of phosphor bronze. 

The armatures are of the iron clad ” type, the wires being im- 
bedded in the cores in such a way that the winding is care- 
muy protected. Heavy moulded mica insulation is used. The 
field coils are wound on separate spools, and all parts of the 
motor are interchangeable and easily accessible. The gears 
and pinions are cut of cast steel and encased, and all bear- 


ings are of ample length. In those for the armature the biaring | 


proper is a loose bushing revolving within the pillow block. It is 
claimed by practical engineers who have examined them, that 
by this arrangement the armature bearings will last at least twelve 
months without more attention than an occasional oiling. 

The weight of the motor is all carried on the heavy part at the 
middle of the axle instead of on the journals, and the rigid 
connection between the motors prevents all tendency to oscillate. 
The hammering effect upon the track due to the motion of sus- 
paon motors is thus also avoided. The motors are made of both 

ty and sixty horse power for a car equipment, and are guaran- 
teed by the manufacturers to work up to their full capacity in 
continuous service. All the details of the car equipment have 
been carefully planned, and the very best workmanship and ma- 
terial is used. The factory at Kingston is under the personal 
supervision of Mr. Winkler, and Mr. H. W. Weller, the new 
1 manager of the company has gained valuable experience 
uring his long connection with electric railway work, with the 
Sprague, Edison and General Electric Companies. 

It is N to note that four of these motors are already 
pas i 5 actory 15 probie: Se that a fifth has Poen 
orde and six cars similarly equi are in operation on the 
Colonial City Electric Railway at Kingston, N. Y. 


AN UNDERGROUND ROAD FOR BOSTON. 


By the concurrent action of the Boston Common Council with 
the action of the Board of Aldermen, the city has finally made a 
beginning in the solution of its problem of rapid transit. The city 
has now accept i the act of the last Legislature fora subway 
under Tremont street, and the Mayor has approved the action of 
the legislative branch of the city government, The beginning, 
when finished, will be only a step towards the settlement of the 
broader question, but it will relieve Tremont street for nearly a 
mile of its most crowded part, and will also give some improve- 
ment to Washington street, the main line of travel and business. 
Under the act of the Legislature the mayor must appoint a board 
of three subway commissioners (confirmation to be by the alder- 
men), who must lay out and construct a subway for street-railway 

urposes, with two or more llel tracks, under Tremont street 
kom Pleasant street on the south to Scollay square on the north, 
with suitable approaches, stations, exits, and entrances. The act 
forbids the construction of any of the way under Boston 
Common. All needed power is given as to means of construction, 
as regards the right of taking property, and as to the employment 
of professional assistance. The city is authorized to issue $2,000,- 
in fifty-year 4 per cent. bonds. The commissioners shall 
have the power to compel any line of street railway in the city to 
make use of the subway on terms prescribed by the railroad com- 
missioners as just and reasonable. The commissioners can also 
grant to any private corporation the right to put pipes, wires, or 
conduits through the tunnel upon such compensation as the com- 
missioners 8 decide to be proper 

The plan has been to make a light and cheery tunnel, perhaps 
lined throughout with light brick and lighted with electricity, as 
agreeable to ngers as the upper air itself. 

It is probable that the Subway Commission will not be appointed 
till the beginning of 1894. Amendments may be asked for the 
Act at the hands of the Legislature, but the city is now fully 
committed tothe scheme. At best, it will be a purely local relief 
for a small part of the crowded streets. No other subway is pro- 
posed for connection with it, nor will it form a part of any 
general system. It is merely a dive for a mile underground past 
a section of Beacon Hill, aiding in no way a comprehensive rapid 
transit plan. 
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NEW TROLLEY ROADS. 


THE Boston News BUREAU says: The American Railroad 
3 1 of Boston, has recently closed a number 
of large contracts for the construction of trolley roads as follows: 
A line 14 miles long connecting Sterling, III., with the city of 
Rock Falls, III., at a cost of $160,000; a line 28 miles in length 
running from Red Bank, N. J., to Long Branch, via the Shrews- 
ary river at a cost of $400,000 ; a line from Westchester, Pa., to 
Philadelphia, 88 miles, with stations at intervals of every half 
mile, standard steam gauge. Cars will be equipped with 250 h. p. 
motors, and trail cars will be used as far as Philadelphia city 
limits. This line when completed will be a competitor to the 
Pennsylvania road, as it is many miles shorter between West- 
chester and Philadelphia, and considerably better time is expected 
to be made by the trolley system than by steam. It will cost to 
construct $1,200,000. A representative of the company is now in 
Parkersburg, W. Va., closing a contract for the construction of a 
trolley line at Parkersburg to cost $200,000. This company is also 
constructing the trolley line between Randolph, Holbrook and 
Quincy, Mass., which has been completed between Holbrook and 
South Braintree. Work will be started on all the above lines early 
in the spring, as soon as the frost leaves the ground. The com- 
pany has also bid for a num er of other roads to be constructed 
next year, but contracts have not as yet been closed. 


MISCELLANEOUS. 


THE POOLE & WHITE ELECTRIC TRAIN LIGHTING 
SYSTEM. 


THIS system, operated in England, embraces a dynamo and 
accumulators, which for the sake of convenience, ar generaly 
placed in the baggage car, although in some cases, such as Pull- 
man and Wagner cars, it has been found more convenient to 
place a small set of accumulators under each car, so that in the 
event of such car being detached from the main portion of the 
train for any length of time, the lamps in that car may be sup- 
plied from their own set of cells. 

The dynamo nels placed in the baggage car, enables the 
working part of the p ant to be easily accessible and examined if 
required, although it has been found, after working this system 
on several trains for the past few years, that the automatic ar- 
rangements, e aaa below, are such, that very little attention 
is ever required. 

The dynamo which is sufficiently large to both run the lamps 
and charge the accumulators, is driven from one axle of the bag- 
gage car by means of a belt which passes round an idle pulley and 
can easily be adjusted to meet the requirements of the belt, should 
it become too slack. 

From the dynamo shaft is driven by means of a small belt, the 
governor which is fixed either independently or on the frame 
work above the dynamo. Upon the train reaching a prearranged 
speed of about 6 miles an hour, a contact upon the governor joins 
up a circuit of an electromagnet, which in turn connects the 
main circuit from the dynamo to the accumulators. The ac- 
cumulators are therefore charging until the train speed is re- 
duced to that speed at which it was traveling when the accumu- 
lators were put in circuit automatically. At this point, the con- 
tact made by the governor altering its position on account of the 
speed, breaks the circuit round the electromagnet, and allows a 
spring to switch off the dynamo from the cells. 

The electromotive force of the dynamo naturally rises, as the 
speed of the train increases, and at the same time the position of 
the dynamo brushes on the commutator is varied by means of the 
brush cradle being connected with the governor above mentioned, 
by means of a chain. This prevents sparking and consequently 
undue heating. The cradle referred to, changes over its position 
to the opposite side of the commutator upon the train reversing 
its direction. 

To Obviate any fluctuation in the lamps, which would naturally 
occur, when the circuit is broken between the dynamo and accu- 
mulators without a proper regulator, on account of the E. M. F. of 
the dynamo being greater than that of the accumulators, a vari- 
able resistance is placed in the lamp circuit from the dynamo and 
is automatically regulated according to the output of the machine. 

It will thus be seen that the working of the whole plant is en- 
tirely automatic. The superiority of the incandescent electric 
lamp over gas or oil lamps is 3 acknowledged, especially 
in traveling, where the best reading light is naturally required by 
passengers. 

The advantages are also easily seen in the saving of labor over 
gas, the reflectors of which continually require cleaning, and the 
carriages fitted with the same have to be taken to charging sta- 
tions causing delay and consequently extra stock, besides the 
danger which gas presents in case of accidents; and over oil 
lamps, which require a special staff kept at all the principal sta- 
tions to change the lamps, clean and trim them. The proportionate 
weight, for the same amount of light generated, is also in favor of 
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this plant over gas, and therefore makes a material difference in 
the gross weight of the train. 

At the present time twenty-three trains are lighted by this 
system on the London, Brighton and South Coast Railway. Four 
of these trains are expresses and nineteen are used for suburban 
traffic. An order has also been given to increase this number. 

It may also be of interest to quote part of a report on the trains 

equipped on the Poole & White system on one of the English 
railways: 
„The further experience we have had with our electrically 
lighted trains shows that they are more eerviceable to us than gas 
lighted trains, principally because we save the extra haulage 
necessary to run the latter to the charging stations. The former 
are always ready to go anywhere and there is no need to inquire 
and calculate if the gas reserve is sufficient for the journey, etc. 

It is estimated that the electrically lighted trains render 
about 15 per cent. more service than gas trains which, taking the 
cost of building a train of 10 coaches at only £8,000 means a sav- 
ing of something like £45,000 in the construction of 100 trains. 

„The cost of the maintenance and renewals of the electric 
light in the 80 trains we had running at the end of June last was 
£1,462 78. 8d. for the 12 months, say, £48 148. 10d. per train; but 
as two or three of the trains were not brought into work until 
during the second half of the period the average cost per train 
would come out somewhat higher. The cost ee to depend 
very much on the number of trains ; when we had only a few, the 
price was about double what it is now. The more trains we have, 
re lower the average cost for maintenance, the saving being in 

r. 

“We are now about to fit up 10 more trains, making 40 trains 
in all, and then we anticipate the cost for maintenance will 
be less than at present as the incandescent lamp patent expires 
ear year and the accumulator patent runs out next year, I 

eve. 


FIRST COST, PER TRAIN OF TEN COACHES, 
1. Gas.—In all, including traveling cylinders, buildings, engines 
etc., about £650 to £700 per train. 
2. Oil.—About £120 per train. This does not include cost of 
buildings, etc., for 05 and repairing lamps. 
3. Electric Light. — E400. This price is inclusive of undergear, 


and, when once equipped, the train is independent and carries its 
own lighting plant with it and can be sent anywhere at any time. 


WEIGHT. 
1. Gas, 8 tons, 7 cwt. 2. Oil, Towt. 8. Electric Light, 2 
tons, 15 cwt. 
MAINTENANCE. 


1. Gas.—The cost of gas cannot be definitely obtained per train 
mile, but costs }¢d. per hour per compartment = £120 per train of 
ten coaches per annum. This is for a readable light; but the 
cost depends almost entirely upon the light supplied, Two 
burners would give a more satisfactory light but at double the 
cost. 

2. Otl.—Varies from £70 to £180 according to the quality of 
oil and amount of Jabor used. 

8. Electric Light.—The actual cost for the last year's main- 
tenance of 30 trains on London, Brighton and South Coast Rail- 
way was £48 14s. 10d. 


THOUGHTS ON COSMICAL ELECTRICITY.: 
BY PROF. ELIHU THOMSON. 


PROF. THOMSON prefaced his remarks by stating that it was not 
his intention to give an illustrated popular lecture, but rather to 
present to the Electrical Section of the Institute a number of 
thoughts which had come to him, and which must be regarded 
as in the nature of speculations or guesses. He had attempted to 
apply known principles to conditions of the heavenly bodies, and 
he thought there was much to learn in this field. 

Beginning with the consideration that as we rise from the 
earth's surface to different altidudes there appears to be a gradual 
increase of potential with respect to the ground, such that at a 
thousand feet, as at the top of the Eiffel tower, there may be 10,- 
000 volts difference between the air at the top and the surface, he 
assumed that this difference might increase as we reach high alti- 
tudes, and that at 20 or 30 miles the potential difference might 
amount to a million volts more or less. This would seem to indi- 
cate the possession of a positive charge by the higher layers of the 
atmosphere. He stated, however, that it had not yet been proved 
that a pure gas could carry a charge of electricity, and instanced 
the case of a drop of water suspended in the air and charged to a 
certain potential,; if the air were dry and the drop evaporated, the 
potential would rise gradually until, when it was entirely evapor- 


1. Abstract of a lecture delivered before the Electrical Section of the Frank- 
lin Institute, Tuesday, December 12, 1808. 
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ated, the potential would be infinite. This consideration would 
be based on the fact, if it be a fact, that liquids in evaporating do 
not part with their electricity. The increased potential of the 
drop, however, might have other effects, such as the repulsion of 
its icles and its diviston into an extremely comminuted state. 
S 3 , on evaporation to pure vapor the electricity must go some- 
where. 

After stating the nature of the electrical charge as dependent 
upon capacity and potential, he showed that whenever the capac- 
ity is diminished, the potential with a given amount of electricity 
rises, and vice versa ; but went on to state tbat attraction and 
repulsion, and other phenomena could be explained by the gen- 
eral tendency of all bodies to increased capacity. He adduced 
considerations going to show that there was a relative repulsion 
between liquid charges of electricity besides the attraction be- 
tween opposite charges, and that therefore, the lines of electro- 
static stress would agree with those of magnetism in their tend- 
se shorten and also to spread laterally. 

e then took up the question as to whether a 
is, or is not, a conductor of electricity and brought forward the 
results of recent investigations as showing t an excellent 
vacuum is not a conductor, but on the other hand is the most 
perfect insulator. Taking this in connection with the fact that 
dense air is a good insulator, that rarefied gas is a fair conductr, 
and that the solid body of the earth is a conductor, he compared 
the earth to a huge condenser possessing a positive charge in the 
outer layers, while the earth itself might be less positive or nega- 
tive. Using the results of Prof. Rowland’s works on the move- 
ment of a charged body giving rise to 5 and the prin- 
ciple of an air condenser, he put forward the idea that the earth, 
being a huge rotating condenser with a positive charge in the 
upper layers of the atmosphere and negatlve charge at the 
ground, it would necessarily follow that the magnetism could be 

eveloped in the region between this upper layer and the earth 
by the rotation of these charges. 

He then traced the actual direction of the magnetism which 
would be produced, finding that the direction was the proper one 
to accord with facts and that the com needle indicates the 
direction. He reverted to the idea which had come to him that 
possibly thunder storms were in a measure due to flaws in the 

ense air as a dielectric and explained in detail, somewhat, his 
thoughts on this subject. He drew attention to the consequences 
which would follow the e by a mass of nebulous gas of 
a charge of electricity; this, if insulated in space, would, as its 
volumes diminished by the radiation of heat and condensation, 
gradually increase in potential, however small the charge origi- 
nally possessed. The sun might, therefore, be a charged y 
having a relatively high potential, which potential would undergo 
elevation on further condensation. He put forward, asa th t 
on this subject, a possible explanation of the solar periods as due 
to electrical states, the sun reaching a certain potential and then 
by the repulsion of small electrified particles losing that potential 
by the passing of the coronal stream, and not only a part of the 
charge which it but also a considerable amount of the 
charged material which might be encountered by the earth in its 
movement around the sun, and so gave rise to an auroral display. 
He showed that the action would necessarily be the periodic one. 
He showed the tendency of electrified bodies to lose their charge, 
especially in the 5 of rays of light and the higher rays of 
the spectrum, and thought that this action might possibly have 
some relation to the possession of and disposition of charges by 
the heavenly bodies. 

He concluded the lecture by stating that it was possible, in 
his opinion, that temporary stars, that is, stars becoming visible 
and then fading away, might therefore be explained on an elec- 
trical hypothesis, viz., that charged bodies ing a difference 
of electrical potential when bad approach near enough might 
exchange electricity between themselves on the grandest scale, 
ging rios to a uniformity of charge on their leaving each other ; 
that this would naturally be done in a vast display which would 
only last fora moment of time. He stated in conclusion that 
these were only thoughts after all, but such as he believed would 
be of interest to the members of the Section. 


ect vacuum 


SOCIETY AND CLUB NOTES. 


FRANKLYN INSTITUTE MEDALS. 


THE FRANKLIN INSTITUTE, of Philadelphia, calls attention to its 
special rewards for meritorious discoveries and inventions in the 
shape of the Elliott Cresson gold medal, the John Scott l y 
premium and bronze medal, and the Edward Longstreth silver 
medal of merit. Full information as to the manner in which 
these medals are awarded can be obtained from Dr. W, H. Wahl, 
the secretary of the institute. 


AT the annual meeting of the Institution of Electrical En- 
gineers, Mr. Alexander Siemens was elected president. 
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HIGH INSURANCE RATES. 


ROM time to time we have quoted the opinions of 
insurance experts as to the dangers resulting to 
property from the use of electricity, but we have seldom 
struck anything more terse and vigorous than the utter- 
ances of Mr. Francis W. Whiting, manager of the New 
York Tariff Association, while in Boston a few days ago. 
That gentleman says of electricity : 


Before its almost universal use, insurance companies made 
money, leaving out the years of the Chicago and Boston fires. The 
insurance business prior to the extensive use of electricity had 
been conducted at a profit. You will notice that the people who 
burn are not the element. They are people who don’t want 
to burn, so that the moral hazard feature is not a very important 
factor in the fire loss. We are losing by fire the very choicest risks, 
risks we made money upon at one time. What burns them? In- 
vestigate, and you will find in almost every important case it is 
the concealed wire. One thing to be observed in support of this 
is that the fires which start from ‘ unknown’ causes are becoming 
remarkably common, and not in property which underwriters 
would class as bad risks. The evidence of the distrust placed upon 
concealed electric wires is demonstrated by the charge made in 
the universal mercantile schedule against the use of electric 


lighting.” 

We need not wonder that after such a deliverance, Mr. 
Whiting should declare that he knew of no remedy but 
to abolish the use of electricity. It is a great pity he can- 
not be accommodated. It would be much easier to abolish 
Canute Partington Whiting. 

But the matter is one to be taken altogether seriously, 
and since our insurance friends insist that the increase in 
rates is wholly due to the growing use of electricity, we 
will state one simple case which shows the absurdity and 
hollowness of their contention. One of the editors of TRR 
ELEcTRICAL ENGINEER lives in a large apartment house 
uptown in New York. It is wholly residential property, 
has no stores under it or near it, and faces two sides on open 
park. It has never had a single electric light in it, and the 
nearest street electric light circuit is a full block away. 
Last year, the insurance on furniture, etc., secured by this 
member of our staff was at the rate of 15 cents per $100, 
through a broker. This year, the rate demanded and paid 
is 70 cents per $100, although a slight saving of 15 per 
cent. discount has been effected by dealing direct with the 
insuring company. Such a case as this, of which all the 
documentary evidence is in our possession, shows that 
while it may have been necessary for the companies to get 
better rates, electricity has nothing to do with it. We 
suggest to Mr. Whiting that if he values his reputation as 
a shrewd and conservative man, it is time he drew in with 
an apology the absurd remarks he made as quoted above, 
and gave electricians the benefit of his advice and assist- 
ance in rendering absolutely safe the best light and power 
now known to man. 


ALTERNATING MOTORS FROM SINGLE PHASE 
CIRCUITS. 


THE adoption of the two-phase, or, more generally, 
multiphase, system of distribution for power pur- 
poses at Niagara, after prolonged and careful investiga- 
tion, carries with it a strong endorsement of the present 
superiority of that method, and will still further stimulate 
activity in this field. But, judging from some of the 
remarks contained in Prof. Forbes’ paper, not a few 
prominent electrical engineers are busy at work on 
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the production of a single-phase motor designed to 
operate on the ordinary two-wire circuits, and, in- 
deed, a number of such are already in operation abroad 
on quite heavy work. For those who are working at this 
problem, the work of Mr. Tesla in this field, illustrated in 
the present issue, will prove of interest. This far-seeing in- 
ventor early recognized the demand which would arise for 
a motor adapted to be run on two wires, and hence turned 
his attention to the methods for creating a local difference 
of phase by the introduction of inductive, as well as non- 
inductive, devices. The wonderful flexibility of the alter- 
nating current is nowhere better shown than in the variety 
of methods here employed for accomplishing the same 
common object. 


THE BERLINER PATENT. 


THE suit of the Government for the annulment of the 
Berliner telephone patent is again receiving attention in 
the electrical press and in the daily newspapers. Reports 
are alleged that the case against the Bell Company has 
made but little progress, and apprehensions are expressed 
that this suit may be protracted over a period of many 
years, like the old suit against the Bell patent. We have 
good reason to say that both the reports and apprehensions 
are unfounded. The taking of testimony in the case has 
gone forward with reasonable diligence and there seems to 
be no reason to doubt that the case will be ready for argu- 
ment in May next. We are advised that the defendant, 
the Bell Telephone Company, is even pressing the other 
side for dispatch in furthering the completion of the 
proofs. The Bell Company may well be desirous of 
bringing the suit to an issue as early as possible. In the 
suit to annul- the Bell patent its interests were all for de- 
lay, the patent having been adjudicated and infrin- 
gers enjoined. In the Berliner case the interests of the 
Bell Company are obviously for an early decision. The 
Berliner patent has not only never been adjudicated, 
but the circumstances of its issue after fourteen years 
delay in the Patent Office afford an additional presumption 
against the likelihood of injunctions under it pending the 
final determination of the Government suit. 


TAXATION BY FREE PASSES. 

TROLLEY roads that are feeling the pressure of the times 
might do worse than imitate the example set by the Con- 
solidated Traction Company of Newark and the South 
Orange and Newark Railroad Company, which are to with- 
draw all free passes in Newark on and after January 1, so 
that only policemen and firemen in uniform will be able to 
take free rides. It appears that these companies have out 
at least 1,000 passes. If used but once a day, these passes 
represent a loss to the companies of $18,250 per annum in 
fares. The probability is that such use as that would be 
rather the minimum than the maximum; but even if the 
companies netted only half the amount it would be a sub- 
stantial addition to their incomes. They could appropriate 
it in extra dividends, or if philanthropic, raise salaries and 
give the public a few extra facilities. As a matter of fact, 
the free pass granted so indiscriminately as to show a list 
of 1,000 “deadhead” street car travelers on two trolley 
roads in a city like Newark, would indicate that a similarly 
judicious reform could be instituted elsewhere. 
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THE QUESTION OF CAR BRAKES. 

THE recent animated discussion in our pages on the 
desirability of some better method of car control has re- 
ceived a noteworthy contribution in an accident that 
occurred at Troy, N. Y., on December 28. It appears 
that a car on the Troy City line got away from the motor- 
man. Brakes were applied, but although the wheels ceased 
their revolution they skidded and the car went on with in- 
creasing momentum. The sand box was freely used and 
other sand thrown on the track, but to no avail. There was 
nothing left for the passengers but to jumpout. One lady in 
doing so broke her leg. The motorman stuck bravely to 
his post on the car, which, after knocking over a fire alarm 
pole and breaking off at its base a telephone pole, plunged 
headlong against a building which it shook violently and 
with a great noise. The car was smashed to pieces, and 
the motorman was so badly injured that he may not 
recover. Had not the car butted the building at the foot 
of the hill, it would have committed suicide in the Hudson 
just beyond. 

It would seem that this was a casualty that might have 
been avoided. It should have been possible to reverse the 
motor instantly, and run up hill. This was not done, 
probably because it could not be done with the brakes 
jammed. Asa rule, the brakes on street cars are none too 
good; but even when they are at their best, such accidents 
happen. That better, or additional, means of control are 
needed is obvious. 


Electrical Canal Propulsion. 

WE have received from the New York Produce Exchange 
a copy of the report made recently by its Committee on 
Canals, of which Mr. G. W. Balch is chairman. It is an 
able document and proves once more how great is the value 
of the Erie Canal to the State of New York. A ready 
explanation of the desire to improve the Erie Canal facil- 
ities is furnished by the statement that in handling a cargo 
of 90,000 bushels of wheat, a Lake vessel from Duluth to 
Buffalo, would earn $2,025, while the canal boats from Buf- 
falo to New York—half the mileage— would receive $4,275. 
The committee approves the deepening of the canal, and 
speaks most favorably of efforts to apply electrical propul- 
sion. Steam, it says, has been far more economical than 
the mule, but “it is doubtful if its use can be economized 
to an extent sufficient to fully meet the requirements.” 
The committee wisely urges the canal boat owners to lend 
their support to all methods aiming at improvement, and 
plainly informs them that their prosperity can only come 
with improved conditions of propulsion. 


The Work of Joseph Henry. 

Two years ago we had the pleasure of laying before our 
readers a very interesting series of articles by Miss Mary 
Henry on the work of her father, Joseph Henry. Since 
that time, the name of our great countryman has been 
adopted for one of the new units, thanks, in some degree, 
to this filial work. Encouraged by the reception of her 
first series, Miss Henry begins in our present issue a second 
series devoted especially to her father’s work on the electro- 
magnet and the electro-magnetic telegraph. Prof. John 
Trowbridge, of Harvard, has kindly written a brief intro- 
duction. 
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THE ELECTRICAL TRANSMISSION OF POWER 
FROM NIAGARA FALLS.—III. 


BY PROF. GEORGE FORBES. 
PARALLEL WORKING. 


ENGINEERS in America have had no experience in actual com- 
mercial conditions of parallel working with alternators. This is 
partly because the machines which have been made in that 
country do not work so well as some others in parallel. In the 
case of the transmission from Niagara Falls my opinion is that 
parallel working will give the best results. If this arrangement 
were not adopted it is obvious that when the dynamos are loaded 
up as much as possible they could never be all fully loaded. It is 

so quite obvious that if our conductors are to be carried through 
subways the space required becomes quite excessive unless we 
adopt parallel working. The complete success of parallel working 
between Tivoli and Rome left no doubt as to the feasibility, be- 
sides the desirability, of adopting parallel working. The reduc- 
tion in frequency which we have made assists very considerably 
in this result, and it says much for the American manufacturer 
who has received the contract that, although parallel working 
with multiphase machines has not been adopted in the past, he is 
ready to guarantee the performance in this respect of the machines 
which are to be built for us. 

The rules which govern the construction of machines which 
shall work well in parallel are not very clearly understood. The 
only fact which has been perfectly established in practice is that 
the lower the frequency, the more efficient and sure is the parallel 
working. It certainly depends to some extent upon the amount 
of self-induction and the amount of mechanical momentum in the 
machines. It is also certain that if the self-induction of the 
machines is too high they will not work well in parallel. Of all 
machines which have been constructed, those which work the best 
in parallel appear to be those of Ganz & Co., Mordey, and El- 
well! Parker, bat there are many others which do extremely well. 
It is, at present, not possible to state exactly the conditions which 
are necessary, but I may say that, generally,a machine with a 
stiff magnetic field works better than one where the iron is far 
below magnetic saturation. In judging whether a machine of a 

articular type will or will not work in parallel, I think one must 
be generally guided largely by one's own personal experience in 
the matter, combined with a knowledge of the effects of self - 
induction, mechanical momentum, and magnetic saturation as 
deduced from theoretical considerations. do not think that 
anyone who knows anything of the working of the Tivoli- Rome 

lant would for a moment hesitate in saying that on a large and 
important station like that of Niagara Falls parallel working is 
essential; and this is the opinion of Prof. Mengarini, who has 60 
ably directed the works at Rome. 


MOTORS. 


Under this section it may be as well to discuss some of the 
different purposes for which the electric current will be required. 
With regard to arc and incandescent lighting, if the frequency be 
high enough, the current can be used directly for this purpose ; 
although most people would prefer that, in the case of arc lighting, 
the current should be commutated or converted in some manner, 
so as to give a continuous current. That this is unn , how- 
ever, is amply proved i Saas perfect success of the arc lighting by 
alternating currents in Rome and many other large cities, especi- 
ally those which have been established by Messrs. Ganz & Co 
At the present time, one of the largest applications of electricity in 
the United States is for street railways, which require a continuous 
current. Another similar purpose which we shali have to consider 
is the application to ca boats, since it is intended to work the 
Erie Canal by electricity. This canal starts from the Niagara 
River, and reaches the Hudson River at Albany, 850 miles distant. 
For these purposes some sort of commutator or motor transformer 
will be desirable. Some of the first work which will be done is the 
supply of much direct current at 150 volts for the production of 
aluminum. This also requires the continuous current, and similar 
means must be used for obtaining it. Among the large class of 
mills which will be established at Niagara Falls, one of the most 
important kind is wood: pulp mills, one of which is already working 
on our land, and will be the first to receive water-power from our 
canal. This type of mill uses many thousands of horse-power, and 
is worked continuously day and night. In this feature it resembles, 
probably, a large number of the mills which will take advantage 
of the cheap power at “agara Falis. Such mills are workiag 
continuously day and night, and do not require to be ever 
stopped or reversed. This is an important class of work in our 
case, because current can be supplied to such mills by means of 
synchronizing alternators whose efficiency is extremely high, and 
this may, perhaps, be done in some cases without transformers. 
We require also to consider the case of small motors for use in 
shops, and for elevators, cranes, and a large number of other pur- 
poses. In this type of motor frequent stoppings and reversals are 
necessary. Hitherto direct-current motors have generally been 
employed for this latter purpose, but the 5 induction 
motors are distinctly suitable, and when these have been fully 
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developed they will probably be largely used for this purpose. The 
commutated current is a thing which is sure to be in common use 
before long, and although our arrangements at Niagara Falls are 
perfectly complete without a machine for this purpose, still its 
employment has been considered by us, and the probability of its 
future use has influenced our 1 in some points. There 
are 80 many purposes for which the direct current is most con - 
venient, that ple would generally accept it for transmission if 
it were capable of being economically transformed up and down 
to different pressures. The direct · current dynamo is really an 
alternating dynamo with a commutator pacad upon it. If the 
commutator, instead of being placed there, be placed in the 
neighborhood of the motor, we obtain most of the advan 8 
both of the continuous and of the alternating current. 8 
is one of the advantages of having two phases generated by 
the dynamo, because it is much easier to rectify a two-phase 
current than a single-phase current, Jn addition to the motors 
above specified, there are a large number of single-phase motors 
which start with a powerful torque which have been invented 
by different electricians, but which are not yet put upon the 
market. There are also machines with commutators like a direct- 
current dynamo with laminated field. These all become very 
efficient and useful when the frequency of alternations is sufficiently 
diminished. 
LINE CONSTRUCTION. 

A Kroat deal of attention has been given to the different methods 
by which current can be conveyed to the points of consumption, 
whether on our own property or at Buffalo, or even further. 
Naturally the pole line was first dealt with, in which the poles 
might be constructed of either wood or iron. This is the cheapest 
type of construction, and has some advantages, but we must con- 
sider the climatic conditions in the neighborhood of Niagara 
Falls. We are subject there to severe thunderstorms, and 
troubles from lightning have already been serious in several parts 
of the United States in connection with electrical machinery. 
Snow and frost are very severe, and sleet forming upon the wires 
and insulators may cause a great amount of trouble. There are 
also at times very violent gales sweeping from over Lake Erie. 
All these difficulties can be counteracted to some extent, but it is 
nearly certain that with overhead construction occasions would 
arise when the continuity of operations would be interrupted, and 
this would be a very serious matter. The next system to be con- 
sidered in order of cost would be underground cables, but I am 
strongly opposed to the adoption of these for any considerable 
length. It is true we are able to deal with their capacity so as to 
reduce its injurious effects, but surely the best plan of all is to 
abolish the capacity itself as far as possible. The most satisfactory 
method of proceeding is to build a subway of sufficient size to 
enable a person to walk along it and to carry bare copper con- 
ductors in it, but this a matter of considerable expense. I am 
glad. however, to be able to inform you that the officers of the 
company resolved last summer that a subway such as I have 
described should be constructed from the power-house up to the 
Pittsburgh Reduction Company's works, where aluminum is to 
be produced, a distance of 2,500ft. In accordance with their 
instructions I prepared plans, which give space enough to 
carry the conductors at 20,000 volts for all the power that will be 
developed by the present tunnel, parallel working being adopted. 
The subway is built of concrete having a minimum thickness of 
10in. The height inside is 5ft. 6in. Wooden beams are embedded 
in the concrete on both sides every 80ft. When the concrete is 
set these beams are removed, and iron castings for supporting the 
brackets that hold the insulators are put in their place, and these are 
then grouted in. Iron brackets are bolted to these castings, and the 
oil insulators placed upon them. We shall probably adopt copper 
strip conductors. The bottom of the subway is always on an incline, 
and is of curved shape to drain off any water of condensation, but 
it is also proposed to force air through the subway so as to keep it 
dry. The 2,500ft. now being completed is all drained at the power- 
house end by a boring into a water-bearing stratum. At the bot- 
tom of the subway the concrete is formed in two steps, the lower 
one of which supports sleepers for a very light tramway upon 
which a truck can run to carry supplies, and also to carry the 
inspector. At first this can be moved by a hand lever, but ar- 
rangements are made for eventually driving it by electricity, the 
conductor being carried on the floor, between the stringers (placed 
on the ties or sleepers), which form a platform running along the 
length of the subway. On the stringers outside the rails is placed 
a screen separating, mechanically and electrically, the part of the 
subway where the conductors are from the part where the in- 
spectors walk. This screen is formed in 10ft. lengths of wood sup- 
porting expanded metal, covered over with plaster up to a height 
of within one foot of the top, the upper part being left open in the 
form of a network, through which the inspector can look at the 
conductors and their supports. These screens are held by iron su 
por fixed by expanding bolts into the concrete, and can easily 

removed. The top of the arch is 3ft. below the surface of the 
ground, so that it will not be affected by frost. According to the 
last report, it appears that on October 21st 1,590ft. of this subway 
had been completed; the total length being put down at present 
is 2,500ft. Each of the iron castings has a wire attached to it 
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which passes rough the concrete, and is soldered toa copper 
wire running outside the subway along its whole length, and con- 
nected to a plate sunk in the water at any suitable points. At 
every 400ft. cross streets will be made, and at these points there is 
a manhole. Also at these points, on each tide of the subway, four 
drain pipes, Sin. in diameter, are let in, closed at their outer ends. 
When the subway is to be tapped for use on the side streets, or for 
intermediate points, wires can be laid through these pipes. Be- 
tween Niagara Falls and Buffalo there is very little rock, but the 
part where the subway has now passed through has been chiefly 
in rock. This involved blasting out a channel larger than was 
required. In this case the part of the trench outside of the subway 
has been built up of stone. In the construction of this subway 
American Portland cement has been used, and a very suitable sand 
from the neighborhood, which contains its own gravel. The whole 
of this work has been done by Mr. Humbert, and up to the date 
of my last inspection every part was thoroughly and satisfactorily 
done. This work is of great importance as conveying to the minds 
of those who intend to use our power rome idea of the desire to 
ensure continuous working. 

With regard to the electric pressure that is to be used for dis- 
tant transmission, this will undoubtedly advance with experience. 
Some manufacturers in Europe who tendered for the work pro- 

ed to adopt 25,000 volts; but we have considered that at present 

,000 volts is not likely to be exceeded by us, and we may work 
at a lower pressure at the commencement. When it is remembered 
that the Deptford machines have one terminal connected with the 
earth, and are working satisfactorily at 10,009 volts, and when it 
is noticed that, in consequence, our work would be under exactly 
the same conditions as regards insulation when working at 20,000 
volts, it is easy to see that we are not risking anything experi- 
mental in our first work. 

With regard to the size of conductors, I worked out the econo- 
mical size at different current densities for the whole distance. In 
doing this I took the following data :—I took the cost of copper 
at 1216 cents per Ib., and the annual charge on this cost at 5 per 
cent. I then computed the power loss in the line, and the amount 
of power which was left available for delivery. I took the value 
of this power at the distant end of the line as being $15 per horse- 

wer. This is something more than what it costs us to produce 
it, but when the power available from our tunnel is nearly all con- 
sumed this quantity will have to be increased. It must also be 
remembered that I have not allowed for the increased size of the 
conductors required by the retardation of phase, which is an 
unknown quantity. Still, it will be seen that from these considera- 
tions we may be able to work economically at a slightly higher 
current density than is obtained from this investigation. From 
this work it appears that the most economical density to work at 
is 850 amperes per square inch. If this density is used the fall in 
volts between Niagara Falls and the northern boundary of Buffalo 
is only 84¢ per cent.—a matter which makes regulation extremely 


easy. 

With re to the efficiency of the system, it is remarkable 
how high the efficiency of the dynamos comes out when we are 
dealing with the large units of 5,000 h. p. There can be but little 
doubt that the efficiency, electrical and mechanical, of our dyna- 
mos may reach at least 98 percent. Taking off 834 per cent. for 
losses on the line, we would have 941¢ per cent. delivered electri- 
cally at Buffalo if no transformers were required to raise the elec- 
tric pressure to the full 20,000 volts. In cases at Buffalo, where 
the power consumed is very large, the motor can be constructed 
on the same principles as the dynamo; and if in this case it be ever 
possible to work at the full pressure without a transformer, it is 
obvious that the total efficiency of the system — that is, the power 
delivered by the motor to the shaft of the e divided by 
the power delivered by the shaft of the turbines to the dynamo 
will be certainly over 90 per cent. As a matter of fact, if we were 
to use a higher density of current, and were to use step-up trans- 
formers at Niagara Falls and step-down transformers at the 
northern boundary of Buffalo, and other step-down transformers 
in the town of Buffalo itself, and were to use motors of small 
power, and consequently of less efficiency, in this case the total 
„„ of the plant might be reduced to 80 per cent., or even 

ower. 

I have given these figures not as indicating precisely the lines 
on which we have determined to work at Buffalo, but because the 
present paper is intended to embrace the subject of the general 
distribution of power, and I thought it desirable to lay before you 
certain facts in this connection in a definite form. 


DESCRIPTION OF MACHINERY TO BE USED. 


Under this heading I shall deal chiefly with the type of dynamo 
which has been finally decided upon. It will suffice to say of the 
turbines that they are each of 5,000 h. p., that they revolve at 250 
revolutions per minute, and were designed by Messrs. Faesch and 
Piccard, of Geneva. All the principal parts of this machinery 
were constructed by the I. P. Morris Company, of Philadelphia, 
but the governors of the turbines are of Swiss manufacture, and 
part of the steel fittings were constructed in France. 

With regard to the dynamo, the Cataract Construction Com- 
pany at first invited 5 manufacturers in Europe 
and America to submit p The number of these that were 
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submitted altogether amounts to 24, some of the manufacturers 
having taken a great deal of trouble to submit a series of designs, 
in order to be able to meet different requirements. Many of these 
designs were extremely good; but it was determined, after esti- 
mating the increased cost of using the European designs, owing to 
the high tariff in America, and owing to transport, to have the 
machines manufactured in America. Among the designs from 
American manufacturers there were none which fulfilled all the 
requirements of the case, and eventually the Cataract Construction 
Company decided to get out their own designs, and to submit 
them to the American manufacturers for tender. I had been for 
some time previously engaged in working out a design which 
I am confident none of the manufacturers who had sent in 
designs could say was in any way borrowed from their ideas. 
We had received suggestions of an external armature with internal 
revolving fields, and also of external fixed fields and internal 
revolving armature. We naturally had a preference for a dynamo 
with a fixed armature, because the coils can be more securely 
wound, and are not subjected to the mechanical stresses induced 
by centrifugal force. But all the desi with revolving fields 
which had been submitted to us contained a weak feature: the 
field coils were held in by pole faces secured by bolts or keys to 
the poles, and this seemed an element of weakness when we con- 
sidered the enormous centrifugal forces to which the machinery 
would be subjected. At the same time the turbine makers had 
insisted upon having a certain momentum, or fly-wheel effect, 
which was not given by the revolving parts of any of the dynamos 
submitted to us, and it was found that if anyone of these had 
been accepted it would have been necessary to add to the design 
a fly-wheel of large dimensions. Centrifugal force was one of 


the most important matters to be considered, because at 250 revo- 


lutions per minute this force assumes considerable magnitude in 
the large masses with which we had to deal. Moreover, in all 
the designs which had been submitted, the magnetic pull between 
the poles and the iron of the armature assisted the centrifugal 
force. The principal feature of the design upon which I was 
working, consisted in having the armature fixed, and inside the 
machines, with the fields revolving outside; the fields being 
formed of a ring of iron with the poles projecting eae | 
inwards. One advantage is that we are able to get the fu 
fly-wheel effect that was required by the turbine makers. This 
requirement was that in the revolving part the sum of the weight 
in pounds of each part, multiplied by the square of its velocity in 
feet per second, should equal 1,100,000,000. The design also gives 
an extremely good mechanical construction for the revolving parts. 
The iron ring which forms the yoke of the field serves as a sup- 

rt to hold in the pole-pieces and the exciting coils, and no part 
is held in against centrifugal force by bolts or keys. Moreover, 
the magnetic pull between the fields and the armature acts in op- 
position to, and does not assist, the centrifugal force. The arma- 
ture is fixed, and a large space is available inside it for the work- 
men to attend to the bearings, and to reach any part of the 
armature. It is obviously ible to insulate the armature coils 
for any electric presaure. ith a large machine of this kind, the 
space occupied by insulation has not the same importance in 
reducing the output of the machine as is the case with machines 
constructed in the past. In fact, the armature coils can be wound 
with the same insulating properties as a transformer, and hence 
the necessity for using a step-up transformer can be avoided. 

Starting with this general principle, I first got out designs of a 
machine at 88 periods per second, in order that I might compare 
the general appearance of such a machine with those of other ty pes. 
The next point was to design a machine of as low a frequency as 
was possible under the limiting conditions as to weight. The 
revdlving parts of the turbine and dynamo, and the shaft con- 
necting them, are supported by a hydraulic piston, and it was the 
desire of the Cataract Construction Company not to use a thrust 
bearing of any kind to support the weight, although there is a 
thrust bearing at the top of the shaft, which simply acts to retain 
the apparatus in a fixed position in a vertical direction. Owing 
to this decision, it was necessary to limit the weight of the re- 
volving parts of the dynamo to 80,000 lbs. In getting out the 
design for the machine it was desirable to select such a form of 
winding 8s past experience led one to believe would be most 
efficient for parallel working, and I judge from past experience 
that this is best attained by having the number of coils per pole 
very small. The 33-period machine has only been sketched out 
with a view of getting at the general dimensions of the machine. 
It is not suitable for our special purpose, because it is essential that, 
without taking the dynamo altogether to pieces, we should te 
able to lift up through the centre of the dynamo any parts of the 
turbine shaft which may require repair. 

It will be seen that from the necessities of the case at Niagara 
Falls, the dynamo which was required differed in some respects 
from what would be necessary in may other cases, but it is equally 
obvious that in any case of so large a transmission of power the 
conditions must be thoroughly considered beforehand, and the 
dynamo specially designed for the pur At the meeting of 
the Board of Directors of the Company, in May, 1893, I was in- 
structed, with Dr. Sellers, to get out plans for an alternator of the 
type which I have described. 

I am not able to lay before you now plans of the machine as it 
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has been finally adjusted by conference between ourselves and the 
manufacturers. In the plan which we prepared, the frequency 
was 16% periods per second, there being eight poles. The armature 
coils are so wound that they might connected to give either 
2,500, 5,000, 10.000 or 20,000 volts, and the coils were limited in 
numbers so as to give the best assurance of good parallel working. 
For various reasons we decided eventually to raise the frequency 
to 25, and to lower the volts to 2,000, without the means of con- 
necting the coils to give a higher pressure ; and instead of winding 
the armature on the conductors in a limited number of coils, to 
adopt the methods more commonly used in some of the large 
types of generators. But since in any future work which is done, 
the dynamo will be required to be modified for the special pur- 
pose, a description of the machine is sufficiently representative 
of the type of machine for our purpose. 


LETTERS TO THE EDITOR. 


THE SIEMENS & HALSKE CO. NOT ENJOINED. 


In the ENGINEER or Dec. 20 there appears a note to the effect 
that ‘‘ the General Electric Co. have secured an in janean against 
E. G. Bernard, together with the Siemens & Halske Co. and 
Major Isaac Arnold, commandant at the Watervliet Arsenal, re- 
straining the contractors from proceeding with the erection of 
the new electric plant, claiming it to bean infringement upon the 

ison three-wire system.” 

I beg to inform you on behalf of the Siemens & Halske Co. 
that the above statement is an error. The facts of the case are, 
that the General Electrio Co. obtained a temporary injunction 

inst E. G. Bernard, the contractor, for an alleged infringement 
of the Feeder and Main Patent.” The Siemens & Halske Co. 
are in no wise concerned, are not a party to the suit, and have 
nothing whatever to do with the construction of the plant. So 
far as the said company are concerned, all that they have done is 
to have sold three Siemens generators to Mr. Bernard. It is 
assumed that the Siemens & Halske Co. have a right to sell the 
machines which since 1867 have borne the name of their inven- 
tor. 


Naw York, Dec. 21, 1898. 


INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED DECEMBER 109, 1893. 


and Signals :— : 
an Railway Signal, J. Ortega y Espinosa, Mexico, 511, 181. Filed Oct. 


1801. 
Electrical block maem for steam railways. 
Jor Oable Railways, J. Sachs, New York, 511,168. Filed August 4, 


Employs movable circuit controlling devices in tiie conduit and mechanical 
appilances moving with the car and brought into action with the controlling 
evices. 


Electric Signaling Device for Hose, G. L. Barnard, Milwaukee, Wis., 
511,188. Filed Aug. 22, 1902. 
Dynamos and Motors :— 
Brush Holder, J. R. Coffman, Detroit, Mich., 510,802. Filed Dec. 9. 1802. 
Relates capocialy 1o hog ulading the preseure of the brush against the com- 
mutator. 
anne Locomotive, C. F. Winkler, Troy, N. T., 510,047. Filed March 11, 


Employs two armatures geared respectively with the two car axles, and a 
single field magnet acting upon both a A i aa 
Brush Holder for mo Electric Machines, F. E. Averill, Syracuse, N. Y., 
a aneu of « ta ie locaal ted rting spindle ed 
D of a frame mounted on a suppo „ an arm fix 
to oe spinare and a spring connected with the arm regulating the pressure 
of the brush. 


Hana 55 Jor Electric Motors, W. D. Packard, Warren, O., 511,157. 
The invention consists in providing a rheostat with clock work mechanism 

for controlling the operation of the switch arm, a impelled wheel, and 

an electrically operated stop for limiting the movement of the wheel. 

Electric Motor, O. F. Conklin, Dayton, O, 511,196. Filed July 6, 1803. 
Employs pole pieces inclosing the ends of the field magnet core and having 

tal channels in which the armature is adapted to revolve. 

Brush Electric Motors, J. J. Robinson and F. B. Perkins, Toledo, 

O., sg ape 5 Feb 6, N 8 i siiri 

Has for o especial guard against the possibility of contact of 
the metal with the eee á 

Galvanic and Thermo-Electric Batteries 
1 toai Connector, F. G. Curtis, New York, N. Y., 510,808. Filed Feb. 

Relates to means for connectin primary batteries to one another. 

Method a aung the Joints of Carbon Electrodes, E. B. Cutten, New 
York, 510,899. Filed March 28, 1893, 

The method consists in means for indicating the resistance at the joint and 
then adjusting the parts until a certain definite resistance is indicated. 
. for Voltate Cells, E. B. Cutten, New York, 510,901. Filed May 1, 

Employs a carbon electrode with a glass su the former being secured 
to the latter by the material of the op pros ing 
a ogs Jor Vollasc Cells, E. B. Cutten, New York, 510,902. Filed May 1, 

Simflar to No. 510,901. 
83 eae Battery, E. Poppowitech, Brooklyn, N. Y., 511,159. Filed 
Employs a packing of saw dust, sea salt, sal-ammoniac, bichromate of pot- 
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Thermo-electric Element, M. Mestern, Turin, Hye. Alor Filed Apl. 9, 1889. 
Consists of a block of iron in contact with a block of alloy composed of 
zinc and antimony. 
Hor rat Regulat Electric Healers, A. M. Butz, Oak Park, III 
emperature or for ere, : ; 
510,880. Filed Dec. 24, 1808: ' 


campe and Appurtenanoes :— 
ectric Arc Lamp, A. Hormel and G. 8. Junginger, New York, 511,049, 
Filed March 24, 1 


guiden. 
Electric Lamp, A. Zobel, Munich, Germany, 511,229. Filed Feb. 15, 1893. 
Employs three leading-in wires and two filaments each connected at one 
end with a common leading · in wire. 


Miscellaneous :— 


tri ; 
Employs in addition to the armature circuit and the field circuit, a third 
ng paratus controlling the rbeostat in the armature cir- 

cuit ; this third circuit being a direct shunt to the brushes of the motor. 
taoa er J. H. Shaffer and E. Horowsky, Allegheny, Pa., 511,167. Filed 
Rheostat, F. A. Weller, Boston, Mass., 511,250. Filed April 20 1802. 

Relates especially to the arrangement of the rheostat within a small com- 
pase. and to the proper ventilation of the coils. 

esistance Boz, A. O. 


Benecke, Newark, N. J., 511,286. Filed Sept. 10, 1892. 

The combination in a set of resistance coils or bridge of a of fixed 
contact plates, a series of resistances respectively interposed between suc- 
cessive contact p and circuit connections and means whereby one or 
more of the intermed contact plates may be electrically connected with 


either of the end plates of said 


Railways and Appliances :— 
Electric Paoay Swich and Orossing, W. W. Hendrix, Bowling Green, 
. 511,017. Filed Aug. b, 
re e Trolley, W. W. Hendrix, Bowling Green, Ky., 511,018. 


ug. 5. 
Employs a guard for the trolley wheel consisting of two jaws closing above 
the wire and adapted to be forced apart by each banger and to spring back 
into position after the hanger has been passed. 
Electric Ratlway Trolley, W. W. Hendrix, Bowling Green, Ky., 511,019. 
Filed Oct. 7, 1892. 

A rotatable trolley pole revolving upon a circular track on the roof of the 


car. 
Electrically Operated Railway Switch, C. A. Stone, Newton, and E. 8. 
Webster, Boston, Mass., 511,178. Filed Aug. 30, 1893. 
coe cond uit Electric Railway, W. S. Smith, Berkeley, Cal., 511,264. Filed 
‘eb. 29, . 
Employs junction boxes between the sections of the conductor with ball 
and socket joints between the conductor and the walls of the boxes. 


Switches and Cuat-Outs :— 

—— R ting Switch, E. A. Barber, Watertown, N. Y., 511,187. Filed 
une 26, 
Has for its object to automatically transfer the energy not needed for 

operano motors on the main line to suitable resistance coils for absorbing 
@ ua ene . 

Electric Switch, J. L. Hinds, Syracuse, N. Y., 511,240. Filed Nov, 27, 1891. 
A snap switch for incandescent circuits. 


Telegraphs :— 
stem or Telegraphy. J. A. Parker. St. Louis, Mo., and L. L. Summers, 

Chicago, III.. 510,929. Firea suly 20 1m 

Relates especially to means for increasing the speed and accuracy of the 
operation of stenographic transmitters. 

elegraphic Relay, K. Weston, Newark, N. J., 511,005. Filed June 4, 1891. 

Employs a fixed body of magnetic material disposed in the fleld of force 
of the arti and a coll of conducting material surrounding the fixed body 
and suppo by es shafts. 
Telautograph, R. M. Hunter, Philadelphie, Pa., 511,061. Filed 
nemitter, H. F. Stine, Dec'd., Red Bud, IN., 511,1 


y t, 
A stenographic system of telegraphy. 
Morse Transmitters, A. F. M. Cornaud, Brussels, Belgium, 511,234. Filed 


y the Morse code. 


26, 1898. 
Filed 


Telephones and Apparatus :— 
nanelo she’ piacere J. A. Brown, Moline, Ill., 511,118. Filed Aug. 16,)1893. 
The method consists in prod a current in a coil by induction m a 
magnet by varying the contact of the core of the coil which constitutes a 
8 magnet with the permanent 
Two Statio 


n Tolerhone Circuit, F. A. Hickernell, New N. J., 511,276. 
Filed Aug. 7, 1998. 8 i 


PERSONAL. 


Mr. H. A. WAGNER, who has for so long been identified with 
the Missouri Electric Light and Power Company as its superin- 
tendent, has, upon the retirement of Mr. James 1. Ayer from the 
Municipal Electric Light Company, assumed the office of general 
superintendent of this compan In so doing, Mr. Wagner 
finds himself responsible for the affairs of two companies, one 
carrying 110,000 incandescent lamps and the other 4,000 arc lamps. 
Mr. Wagner also remains as general manager of the Wagner 
Electric Mfg. Company, and will continue to direct its affairs. 


Mr. W. J. HaMMER is to marry Miss Alice Maud White on 
January 3, at the residence of her parents, Mr. and Mrs. T. H. 
White, 1581 Euclid Avenue, Cleveland, O. 


Mr. Horatio A. Foster, who is associated with Prof. George 
Forbes in this country, was married at Chicago on December 2, 
to Miss Florence Louise, daughter of Mr. and Mrs. Richard Root, 


of Keokuk, Iowa. 


Jan. 3, 1894.] 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


LUNDELL DIRECT-CURRENT DYNAMOS AND 
MOTORS. 


THE Lundell type of direct-current dynamos and motors is so 

borate description of the different parts seems 
to be unnecessary. The chief characteristics are embodied in the 
novel construction of the field-magnet, whereby a single energiz- 
ing coil magnetizes all the pole-pioces and a strong protecting 
shell for the windings of both field and armature forms the mag- 


simple that an 


netic circuit. 
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and the resistance of the magnetic circuit reduced to a minimum, 
whereby a considerable economy in the ampere turns of the ener- 
gizing coil is effected. : 

The armature adopted for these machines is of a modern 
Pacinotti form. This type of armature has in the past been sub- 
ject to unfavorable criticism on account of the resultant heating 
of the pole-pieces, but it is now recognized that this heating was 
not due to the Pacinotti ring itself, but to the lack of knowledge 
with regard to its proper design. A little reasoning will show tirat 
when the ratio of the distance between the teeth and the magnetic 
gap is too small, a concentration of the lines of force will take 
place, so that the 5 will be swept over alternately by 
sections of the 5 y concentrated lines of force, and by practic- 
ally inert material. The result is that Foucault currents must 
inevitably be set up in the pole-pieces and cause the heating, 
which has been noted in the past. By so proportioning the teeth, 


A 
MEN | 


| | 


THE LUNDELL DIRECT CURRENT MOTOR AND DYNAMO. 


The arrangement of the field-magnet and its energizing coil is 
clearly illustrated in the accompanying engravings. 

It will be noted that the two field-magnet halves when bolted 

ether form a shell which completely protects the armature, the 
whole of the shell being utilized in the magnetic circuit. These 
fleld- magnet halves are so designed that they are readily with- 
drawn from the mould in casting. The cross-section of the shell 
equals the cross-section of the base of the pole-pieces, so that no 
choking of the lines of force can occur at any point. Cast steel is 
employed for all these dynamos and motors. The single energiz- 
ing coil not only reduces the construction of the machine to the 
simplest point, but by having only two terminals it is especially 
adapted to be placed in the hands of inexperienced users, as it 
avoids any possible mistake in connecting up or any delay or 
‘trouble in examination when ‘such becomes necessary. Another 
feature of the design is that the pole pieces are magnetized directly, 


however, that the lines of force emanating from the pole-pieces 
are more evenly distributed over their entire surface surrounding 
the armature, this abrupt demarcation is avoided, with the result 
that Foucault currents are also avoided in the pole-pieces. 

The result of actual practice with the Lundell machine has 
shown the soundness of this theory, which is carried into practice 
by the 5 of deep and narrow slots. 

Notwithstanding the iron clad nature of the machine, the con- 
centric position of the field-coil allows the armature to be with- 
drawn without disturbing either the field-coil or the pole-pieces. 

The openings around the armature at the ends of the field- 
magnets are, in the larger machines, covered with metal screens 
to protect the working parts, and to secure at the same time 
perfect ventilation. The commutator portion of the armature 
alone projects outside the screen, and is well protected by a strong 
bracket which carries the out-board bearing. The brushes are 
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ranged diametrically around the commutator and the opposite 
brushes are in all four-pole machines connected together. They 
can be raised from the commutator when the machines are not 
in use. 

The brushes of the two-pole type have a unique spring 
arrangement for pressing the carbon brushes against the commu- 
tator. The spring has its rear end placed in a curved slot at the 
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QUEEN & co. s TACHOMETERS. 
QUEEN & Co., Philadelphia, have an excellent ble tach- 


ometer, by means of which the speed of engines, dynamos and 
motors can be quoy and accurately determined. It is compact, 
convenient to 5,000 
turns per minute. They also have stationary 


andle, and will indicate revolutions up to 


types for 
nent attachment. In the economical operation of a lighting or 


ARMATURE AND BRUSHES, LUNDELL DYNAMO. 


end of a brush-holder; while its forward end in the shape of a T 
resses a st the carbon which slides in the ways in the brush- 
older. To remove the carbon, it is merely necessary to press the 

spring upwards out of the slot, which releases it so that the T can 

be withdrawn, and the carbon slides out. 

The bearings are constructed with mechanical accuracy, are 
self-oiling and are provided with a vision gauge. The bushin 
are made of the best material and are so arranged as to be readily 
removed and renewed when worn out. 

The oiling is accomplished by means of a number of rings 
which encircle the shaft and dip into the reservoir, thus continu- 
ally feeding fresh oil to the bearing. In order that the attendant 
may know the exact condition of the oil, a simple device has 
been added, consisting of an elbow with an oil-chamber, rising 
slightly above the normal level of the oil. The vertical arm of 
this elbow is so arranged that when the visual gauge is half filled 
the bearing is properly oiled. The glass tube is made so short 
that by no possible inadvertency can the attendant pour in oil 
sufficient to flood the bearing and cause the oil to run out at the 
inner surface of the shaft and so go into the armature. 


power plant, it is highly necessary to run a dynamo very close to 
schedule speed, which can only be determined by an instru- 
ment such as the above. 


JOHN SCOTT MEDAL AWARDED FOR THE EDSON GAUGE. 


THE John Scott legacy medal and premium, held in trust by 
the city of Philadelphia under the legacy of John Scott of Edin- 
burgh, to be used for the encouragement of ‘ingenious men and 
women who make useful inventions,” provides for the distribu- 
tion of a medal incribed, “To the most 1 and money 

remium in the sum of $20, has just been awarded to Jarvis B. 
n of New York, for his pressure- recording gauge, by the 
Franklin Institute. 

The general adoption of these valuable instruments proves their 
indispensable nature, for in no other way can a proprietor place 
himself in a position to know how the steam pressure is carried 
during night and day, or how much inattention accompanies the 
firing. As it is a well established fact that carelessness and in- 
difference at the furnace door wastes coal in an amount often 


FIELD MAGNET HALVES AND MAGNETIZING COIL, LUNDELL DYNAMO. 


The Interior Conduit & Insulation Co., manufacturers of the 
Lundell dynamos and motors, claim that their efficiency is as high 
as can be obtained by any first-class machine. 


THE SOUTHERN PACIFIC RAILROAD COMPANY will build a new 
cotton shed at New Orleans, 120 feet wide and 850 feet long. They 
have placed the contract with the Berlin Iron Bridge Company, of 
East Berlin, Conn. The building will be entirely of iron, the sides 
being made with the Wilson patent rolling shutters. 


— — —— 


sufficient to pay an extra dividend, to a nothing of loss in the 
cylinder from lack of initial pressure and proper economy from 
expansion of the steam, for the firemen little understand the 
necessity for maintaining high initial pressure. ‘‘ Following” too 
far or cut-off too short, are both wasteful of steam and can 
only be controlled by the fireman carrying uniformly such a 
pressure on the boilers as the engine requires for the work it has 
to perform. 

t is uay evident that such records, similarly produced, are 
as valuable where compressed air, water or other fluids are desired 
to be maintained under prescribed degrees of pressure, 


Jan. 8, 1804.] 


THE H. C. FISH MACHINE WORKS. 


THE H. C. Fiss Ma- 
CHINE WORKS, of Wor- 
cester, Mass., have pub- 
lished a catalogue of their 
new electrical depart- 
ment. After a longtime 
spent in experiment and 
thorough testing, they 
are now ready to place 
on the market electrical 
machinery of the highest 
class. The company have 
maintained an enviable 
reputation in other bran- 
ches of business in past 
years, and expect to pre- 
serve that reputation in 
the future in this new 
branch. 

The accompanying illustration shows the type of their machines 
ranging from four to eight kilowatts. They have large commuta- 
tors an very strong fields, and are claimed to be entirely free from 
sparking. e bearings of the smaller sizes are of phosphor 
bronze and, in the larger, of compressed Babbitt metal in cast iron 
shells. These machines do not in any way greatly depart from 
ordinary accepted engineering practice, but they are claimed to 
embody all the favorable points possible which modern practice 
has found reliable. It is unnecessary to recite the points which 
are n to make a good machine as they are well known to 
all our readers. The company have now, in spite of the business 
depression, orders ahead for two months. , 


The Fish Dynamo. 


POWER HOUSE OF NEW ORLEANS AND CARROLL- 
TON ROAD. 


THE new electric plant of the New Orleans & Carrollton Rail- 
way Co., at New Orleans, La., consists of a car-shed and power- 
house, both designed and built by The Berlin Iron Bridge Com- 
pany, of East Berlin, Conn. 

e former is 128 feet in width and 800 feet in length. Light 
for the interior is secured eS the side windows in the moni- 
tor, ventilation being provided for by means of louvers, the lou- 
vers and the windows alternating from panel to panel. The sides 
of the building for a distance of about 10 feet from the ground 
are left entirely open so as to admit of free access to the interior 
of the building. The ends of the car-house are also left open 
below the tie beams so that cars can be moved in and out without 
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PowER HOUSE or NEW ORLEANS AND CARROLLTON ROAD. 


trouble. A building can be constructed in this way at New Or- 
leans on account of the warm climate—it being unnecessary even 
in the coldest days to protect the interior or to provide for heat. 

` The power-house shown in the illustration has a construction 
similar to the car-shed, except that the side walls are of brick, 
the roof only being of iron. The particular feature, however, of 
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this part of the plant is the portable crane shown in the fore- 
ground. This is so arranged that it can be easily moved to any 
art of the building, and is of sufficient capacity to raise and 
ower the machinery in and out of place. In the case of this 
power-house a traveling crane of the full width of the building 
would be an expensive matter. Owing to the general arran 
ment of the steam pipes and belts, this construction would be in- 
expedient and unadvisable. To meet this necessity the crane 
shown in the illustration was designed and built by The Berlin 
Company, and has proved a great success. The construction of 
both buildings is creditable both to the builders and the New Or- 
leans Railroad Co. 


“STANDARD” PUSH SWITCH. 


THE ELECTRIC APPLIANCE COMPANY, of Chicago, are introduc- 
ing the latest novelty in switches, known as the ‘‘Standard”’ single 
push flush switch shown in the accompanying illustrations. e 
I feature of the switch is that it is operated by only one 

utton instead of by two as is the case in the ordinary construc- 
tion of push switches, The advantage of this method of operation 


6 STANDARD PUSH SWITCH. 


is readily apparent not only in the added neatness of the switch 


but in its simplicity of action. 


The interior construction of the switch is shown in the cut. The 
action, which is readily apparent, is very positive and at the same 
time the switch can be manipulated with great ease. The break 
is quick and is made in such a manner that the switch cannot be 
left balf off or on and a short circuit cannot occur. 

The ‘‘Standard” single push switch is intended to take the 
place of any 5 or 10 ampere snap or flush switch, and is made in 
the regular 10 ampere single pole, and 10 ampere three way 
styles. A third style is now under way and will shortly be ready 
for the market, to be known asthe ‘‘Standard” commutation 
switch. In general appearance it is the same as the regular switch 
shown here but the contacts are so arranged that a light or grou 
of lights by the use of the commutation switch can be controlled 
from any number of points without extra wiring; that is, a light 
or group of lights can be turned on or off from any three or more 
points independently. 

All of the Standard switches are very compact and neatly 
made, no money being spared to make them first-class in every 
respect. The price at which the Electric Appliance Company are 
pacing siem on the market is also very low. Large numbers 
have already been sold and the demand is rapidly increasing. 


THE WESTERN TELEPHONE CONSTRUCTION CO. 


THE WESTERN TELEPHONE CONSTRUCTION Co., of 440 Monadnock 
Building, Chicago, who have been for the past year making 
preparations to enter the telephone field on a large scale as soon 
as the telephone patents had expired sufficiently to warrant them 
in so doing, will begin extensive operations on or about the first 
of next month. 

This company, by purchase and otherwise have obtained con- 
trol of some of the most valuable devices in telephonic apparatus, 
including everything necessary for the complete ins tion of 
first-class modern telephone exchanges, as weil as complete out- 
fits for cities, towns and villages, private lines or factory plants. 
They control nearly 100 patents, and contemplate dealing exclu- 
sively in telephonic apparatus. 

Contracts will be made for the sale outright of the entire 
equipments or any portion of the apparatus necessary for a tele- 
phone plant and the company’s factory facilities and financial 
Tecources make it possible for them to operate on an extensive 
scale. A number of large contracts have already been obtained. 
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ELECTRIC LIGHTING COMBINATION FOR THE 
SOUTHERN HOTEL, ST. LOUIS. 


THE state pall partion at which the latest types of steam 
engines have ved is shown in nothing so clearly as in the 
increased demand for automatic types of engines to be directly 
connected to dynamos. The fluctuations in load, especially in 
street car service, are so great and so numerous—fluctuations of 
25 to 100 per cent. of the entire load, occurring almost instan- 
taneously, that it has taxed the inventive genius of our engine 
builders to the utmost to produci engines that wil) stand the 
strain. In the case of belt-driven dynamos, a severe short circuit 
will usually cause the belt to fly off and thus relieve the engine, 
but a direct connected engine must not only be able to maintain 
a uniform under these sudden changes of load, but it must 
not fly to pieces if a short circuit brings the engine to a sudden 
stand-still. , 

That the day of slow-speed engines with bursting fly wheels is 
past for electrical work is freely claimed. Where space is not 
very valuable, dynamos belted to high speed engines will continue 
to be used, but where space becomes a matter for grave consider- 
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armatures are therefore entirely free from any danger that could 
result from a splash of oil. t these engines are peculiarly 
adapted to work in places where space is valuable, will be appar- 
ent from those dimensions : 

The 14x14 engines, with armatures attached complete as 
shown in the illustration, can be placed in a box 68 inches high 
81 inches wide, 10 feet and three inches long, and their ra 
horse power is 125. The 13x12 engine—100 h. p.—can be placed 
in a box 68x74 x9 feet and 11 inches. . 


THE “WHITE PLUME” OF KERITE. 


Mr. W. R. BRIXEY is spn ir not original,” and he has 
just given another proof of his STR] of resource in presenting 
to the friends of Kerite a beautiful aluminum pen asa New 
Year memento. It is stamped out in the shape of an old-fash- 
ioned quill, and has the word ‘‘Kerite” in letters on the 
plumage, together with the injunction to specify that insulation 
whenever any wire orders are to be given out. The pen is cur- 
iously bright, light and pretty, and will be warmly welcomed by 


IDE ENGINE COMBINATION PLANT IN THE SOUTHERN HOTEL, Sr. LOUIS. 


ation, the future demand must be for direct connected engines as 
soon as engine builders can supply a suitable engine. 

To meet this demand, the engine shown in the accompanying 
cut has been built by A. L. Ide & Son, of Springfield, Ill. The 
illustration is taken from one of three ideal engines recently 
shipped by this firm for use in lighting the new Southern Hotel in 
St. Louis, Mo. Two of these engines had 14x14 cylinders, the third 
had a 18x12 cylinder. All were regulated to run at 275 revol- 
utions. Each of these engines had a General Electric Co. arma- 
ture keyed on the crank shaft in pae of the plain pulley. The 
construction of the armature and engine are such that no out- 
board bearing is required. The two 14x14 engines are to drive 
dynamos belted from the governor pulleys in addition to the 
direct connected armatures. 

The points of superiority claimed by the builders of these en- 
gines for E form aro paee : ave 1 Da ys will not 
vary over 1 per cent. in or a sudden change o per cent. 
in load. The 5 self-contained and balanced. Every 
engine was adjus before leaving the works to run at its speci- 

speed under full load, and so balanced as to run without 
shaking with all anchor bolts removed. Excellencein workman- 
ship and material—steel and bronze entering into its construction 
to an unusual extent. The engines are provided with the well- 
known Ideal system of self-oiling, which supplies all the working 
parts with a constant stream of oil that is used over and over 
again. There is positively no oil scattered in any direction. The 


every lucky recipient. We have no doubt that requests for an 
exemplar, sent to Mr. Ham, at the headquarters of Kerite, 208 
B way, will be courteously complied with. 


CHRISTMAS CALENDARS. 


THE Dmxor U. S. CABLE Co. has issued a neat calendar 
from its headquarters at 40 Broadway. It is mounted on a hand- 
some lithographed card, which shows Puck putting his girdle 
around the earth. 

THE COMMERCIAL CABLE Co.’s staff has issued seasonable greet- 
ings in the shape of a fine picture of the Vigilant” surrounded 
by a horseshoe. It is printed on heavy board, and is a work 
of art. 


Mr. S. A. Douauas has resigned his connection with the Brush 
Electric Company whose Western manager he has been for some 
time past and has become general sales agent of the General In- 
candescent Arc Light Co., of 572 to 578 First Ave., New York. 


ee” Departmental items of Electric Light, Etectric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellancous, etc., will be found in the 
advertising pages. 
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THE TESLA ELECTRICAL OSCILLATOR. 
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N the lecture delivered before the Chicago 
Electrical Congress, Mr. Nikola Tesla first 
drew attention! to the method and means 
which he had devised for the continuous pro- 

_ duction of alternating currents of constant 

period in which all rotating parts are avoided by the 

employment of his oscillating engine directly to the move- 
ment of the generating coil in the magnetic field. 

The main reason why no engine heretofore has been 
capable of producing results of this nature is that it has 
been customary to connect with the reciprocating parts a 
heavy fly-wheel or some equivalent rotary system of re- 
latively very great inertia, or in other cases where no 
rotary system was employed, as in certain reciprocating 
engines or tools, no regard has been paid to the obtain- 
ment of the conditions essential to the end which Mr. 
Tesla had in view. 

In applying the Tesla oscillator for the generation of 
currents of constant period certain conditions are encoun- 
tered which must be taken into consideration in order to 
satisfactorily secure the desired result. When a conduc- 
tor is moved in a magnetic field and a current caused to 
circulate therein, the electromagnetic reaction between it 
and the field might disturb the mechanical oscillation to 
such an extent as to throw it out of isochronism. This, 
for instance, might occur when the electromagnetic re- 
action is very great in comparison with the power of the 
engine, and there is a retardation of the current so that the 
electromagnetic reaction might have an effect similar to 
that which would result from a variation of the tension of 
the spring ; but if the circuit of the generator be adjusted 
so that the phases of the electromotive force and current 
coincide in time, that is to say, when the current is not re- 
tarded, then the generator driven by the engine acts merely 
as a frictional resistance and will not, as a rule, alter the 

riod of the mechanical vibration, although it may alter 
its amplitude. This condition may be readily secured by 
properly proportioning the self induction and capacity of 
the circuit including the generator. 

Mr. Tesla has, however, observed the further fact in 
connection with the use of such engines as a means for 
running a generator, that it is 5 that the period 
of the engine and the natural period of electrical vibration 
of the generator should be the same, as in such 
case the best conditions for electrical resonance are estab- 
lished and the possibility of disturbing the period of me- 
chanical vibrations is reduced to a minimum. Mr. Tesla 
has found that even if the theoretioal conditions necessary 
for maintaining a constant 1 in the engine itself are 
not exactly maintained, still the engine and generator com- 
bined will vibrate at a constant period. For example, if 
instead of using in the engine an independent cylinder and 
plunger, as an air spring of practically constant rigidity, 
the piston may impinge upon air cushions at the ends of 
its own cylinder. Although the rigidity of such cushions 
or springs might be considerably affected and varied by 
the variations of pressure within the cylinder, still by com- 
bining with such an engine a generator which has a period 
of its own, approximately that of the engine, constant 
vibration may be maintained even through a considerable 


1. See Tom ELEoTRICAL ENGINEER, August 80, 1803. 
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range of varying pressure, owing to the controlling action 
of the electromagnetic system. | 
Indeed Mr. Tesla has even found that under certain con- 
ditions the influence of the electromagnetic system may be 
made so great as to entirely control the period of the 
mechanical vibration within wide limits of varying pres- 
sure. This is likely to occur in those instances where the 
power of the engine, while fully capable of maintaining a 
vibration once started, is not sufficient to change its rate. 
In our issue of November 8, 1893, we gave the details of 
construction of the Tesla oscillator and a patent just issued 
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Fia. 1.— TESLA ELECTRICAL OSCILLATOR. 


to Mr. Tesla now enables us to supplement our previous 
descriptions with those of other types employed by him in 
this work. The accompanying engraving, Fig. 1, is a sec- 
tional view of an oscillator fulfilling the conditions laid 
down above. , 
Referring to Fig. 1, a is the main cylinder in which works 
a piston B. Inlet ports c c pass through the sides of the 
cylinder opening at the middle and on opposite sides. Ex- 
haust ports D D extend through the walls of the cylinder 
and are formed with branches that open into the interior 
of the cylinder on each side of the inlet ports and on Oppo- 
site sides of the cylinder. The piston B has two circumfer- 


ential grooves E F which communicate through openings G 
in the piston with the cylinder on opposite sides of the 
piston respectively. 

The particular construction of the cylinder, the piston 
and the ports controlling it may be very much varied, and 
is not in itself material, except that in the special case 
under consideration it is desirable that all the ports, and 
more especially the exhaust ports, should be made very 
much larger than is usually the case so that no force due 
to.the action of the steam or compressed air will tend to 
retard or affect the return of the piston in either direction. 

The piston B is secured to a piston rod n which works in 
suitable stuffing boxes in the heads of the cylinder a. This 
rod is prolonged on one side and extends through bearings 
v in a cylinder 1 mounted in line with the first, and within 
which is a disc or plunger J carried by the rod m. The 
oylinder 1 is without parts of any kind and is airtight 
except as a small leakage may occur through the bearings 
v, which experience has shown need not be fitted with any 
w considerable accuracy. 

he cylinder 1 is surrounded by a jacket K which leaves 
an open space or chamber around it. The bearings v in 
the cylinder, extend through the jacket to the outside air 
and the chamber between the cylinder and jacket is made 
steam or air-tight by a suitable packing. The main supply 
pipe L for steam or compressed air leads into this chamber, 
and the two pipes that lead to cylinder a run from this 
chamber, oil cups u being conveniently arranged to deliver 
oil into the pipes for lubricating the piston. 

In the particular form of engine shown, the jacket k 
which contains the cylinder 1 is provided with a flange N 
by which it is screwed to the end of the cylinder a. A 
small chamber o is thus formed which has air vents P in 
its sides and drip pipes d leading out from it through 
which the oil which collects in it is carried off. 

In the position of the parts shown, or when the piston is 
at the middle point of its stroke, the plunger J is at the 
centre of the cylinder 1 and the air on both sides of the 
same is at the normal pressure of the outside atmosphere. 
If a source of steam or compressed air be then connected 
to the inlet ports c c of the cylinder a and a movement be 
imparted to the piston as by a sudden blow, the latter be- 
gins to reciprocate in the well-known way. 

The movements of the piston compress and rarefy the 
air in the cylinder 1 at opposite ends, alternately. for- 
ward stroke compresses the air ahead of the plunger J 
which acts as a spring to return it; similarly, on the back 
stroke the air is compressed on the opposite side of the 
plunger J and tends to drive it forward. 

The compressions of the air in the cylinder 1 and the con- 
sequent loss of energy due mainly to the imperfect elas- 
ticity of the air, give rise to a very considerable amount of 
heat. This heat is utilized by conducting the steam or 
compressed air to the engine cylinder through the chamber 
formed by the jacket surrounding the air-spring cylinder, 
the heat thus taken up and used to raise the temperature of 
the steam or air acting upon the piston is availed of to in- 
crease the efficiency of the engine. 

In any given engine of this kind the normal pressure 
will produce a stroke of determined length, and this will 
be increased or diminished according to the increase of 
pressure above, or the reduction of pressure below, the 
normal. In constructing the apparatus proper allowance 
is made for a variation in the length of stroke by giving to 
the confining cylinder 1 of the air spring . deter- 
mined dimensions. The greater the pressuse upon the 
piston, the higher will be the degree of compression of the 
air-spring, and the consequent counteracting force upon 
the plunger. l 

The rate or period of reciprocation of the piston, how- 
ever, is mainly determined by the rigidity of the air spring 
and the inertia of the moving system, and any period of 
oscillation within very wide limits may be secured by prop- 
erly proportioning these factors, as by varying the dimen- 
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sions of the air chamber, which is equivalent to varyin 
the rigidity of the spring, or by adjusting the weight of 
the moving parts. These conditions are all readily deter- 
minable, and an engine constructed as above described 
maintains a perfectly uniform period through very wide 
limits of pressure. | 

The pressure of the air confined in the cylinder when the 
plunger 1 is in its central position will always be practically 
that of the surrounding atmosphere, for while the cylinder 
is so constructed as not to permit such sudden escape of air 
as to sensibly impair or mo the action of the air-spring, 
there will still be a slow leakage of air into or out of it 
around the piston rod, according to the pressure therein, so 
that the pressure of the air on opposite sides of the plunger 
will always tend to remain at that of the outside atmos- 
phere. 

To the piston rod H is secured a coil p' which, by the 
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Fic. 2.—TESLA ELECTRICAL OSCILLATOR. 


movements of the piston, is oscillated in the magnetic field 
produced by two magnets B“ B' which may be permanent 
magnets or energized by coils c’ c’ connected with a source 
of continuous current ©’. The movement of the coil p' 
across the lines of force established by the magnets gives 
rise to alternating currents in the coil. These currents, if 
the period of mechanical oscillation be constant will be of 
constant period. 

In the case under consideration it is assumed as a 
necessary condition that the inertia of the movable element 
of the generator and the electromagnetic reaction which it 
exerts will not be of such a character as to materially dis- 
turb the action of the engine. 

Fig. 2 is an example of a combination in which the engine 
is not of itself capable of determining entirely the period 
of oscillation, but in which the generator contributes to 
this end. In this figure the engine is the same as that 
shown in Fig. 1. he exterior air spring is however 
omitted and the air spaces at the ends of the cylinder a 
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relied on for accomplishing the same purpose. As the 
pressure in these spaces is liable to variations from varia- 
tions in the steam or gas used in impelling the piston they 
might affect the period of oscillation, and the conditions are 
not as stable and certain as in the case of an engine con- 
structed as in Fig. 1. But if the natural period of vibra- 
tion of the electric system be made to approximately accord 
with the average period of the engine such tendencies to 
variation are very largely overcome and the engine will 
preserve its period even through a considerable range of 
variation of pressure. 

The generator in this case is composed of a magnetic 
casing F in which a laminated core d secured to the piston 
rod f is caused to vibrate. Surrounding the plunger are 
two exciting coils o c', and one or more induced coils D P'. 
The coils C c are connected with a generator of continu- 
ous currents’ k and are wound to produce consequent poles 
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that the Metropolitan Telephone and 
has established in New 
River. 
bounded by Wall street and Broadway, from 
to the Battery. At present it contains some eleven hun- 
dred subscribers and has an actual capacity for 1,500 lines, 
and an ultimate capacity for 3,000 lines 
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THE NEW BROAD STREET TELEPHONE 
EXCHANGE IN NEW YORK. 
Tak Broad Street Exchange is the eighth central office 
elegraph Company 
ork City below the Harlem 
It serves the financial and importing district 
Wall street 


The entire building and its electrical equipment repré= 


sent in every detail the latest and most up-to-date develop- 
ment of telephone engineering. The buil 

and was constructed especially for telephone purposes; it 
is the fourth of its kind M 

pany, the other three peng at Cortlandt, Spring and 38th 
streets. The subscribers’ li 


ding is fireproof, 
erected by the Metropolitan Com- 


nes enter the building through 
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THE DISTRIBUTING RACK AND LIGHTNING ARRESTERS AT THE NEW BROAD STREET TELEPHONE EXCHANGE, NEW YORK. 


in the core a. Any movement of the latter will therefore 
shift the lines of force through coils D’ p’ and produce 
currents therein. 

In the circuit of coils p' is shown a condenser B“. B 
the use of a proper condenser the self-induction of this 
circuit may be neutralized. Such a circuit will have a 
certain natural period of vibration, and, as this depends 
upon the capacity and self induction, the period may be 
varied to approximately accord with the period of the 
engine. 

n case the power of the engine be comparatively small, 
as when the pressure is applied through a very small frac- 
tion of the total stroke, the electrical vibration will tend 
to control the period, and it is clear that if the character of 
such vibration be not very widely different from the aver- 
age period of vibration of the engine under ordinary 
working conditions that such control may be entirely 
adequate to produce the desired results. 


the basement, 55 cables being led in from the subways, 
each cable containing 50 pairs of conductors. The cables 
are taken up a shaft in the northerly wall of the building 
to the terminal room on the seventh story, which is entirely 
occupied by the different departments of the telephone ex- 
change. In the terminal room the cable heads are mounted 
on iron racks, and connection is made by means of a cross-con- 
necting frame, between the subscribers’ lines and the switch- 
board cables. At this point the lightning and strong- 
current protectors are inserted in the circuit; the pro- 
tectors are carried on special attachments at one side of 
the distributing rack. They consist of air space cut-outs, 
which ground the line when the pressure reaches 300 
volts, and strong-current protectors which fuse within 80 
seconds under the influence of a current of .28 ampere. 
These appliances efficiently protect the switchboard appara- 
tus against any possibility of damage from foreign currents. 
In the terminal room is placed the generating plant 


keys on the switchboard, 
on 


which furnishes current for ringing the subscribers’ bells, 
for operating the switchboard transmitters and the busy 
als, and for the relays used in testing the lines. No 


81 


primary batteries are used in the exchange for any pur- 


pose. The ringing current is furnished by motor gener- 
ators which receive a direct and deliver an alternating 
current to a circuit connected to the operators’ ringing 
the two windings being 
the same armature. The relay current is 
supplied by a small direct current motor generator and 


another larger machine of the same type is used for charg- 


mitters and t 


ing the pete batteries by which the switchboard trans- 
e busy signal are operated. The desk of the 
wire chief, equipped with apparatus for testing lines, 


-occupies one corner of this room. 


In the operating room proper is the intermediate dis- 
tributing rack at which the connections between the an- 
swering jacks and line drops and the subscribers’ lines are 
made. This rack takes the place of the intermediate dis- 
tributing board that was formerly placed at the back of 
the switchboard itself, and provides a very much more 
convenient system of effecting the necessary grouping and 
interchanging of subscribers’ lines with reference to the 
switchboard. 

The switchboard itself is of the type known as the 
“bridging” board, in which all the spring jacks and 
annunciators are connected in bridge or multi le arc. 
This preserves the balance of the line in the switchboard. 
The “ busy ” signal is effected by means of a circuit en- 
tirely distinct from the subscribers’ wire; this circuit is 
normally open, but is closed by a collar on the plug when 
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FRONT VIEW OF THE SWITCHBOARD. 


a connection is put up, current then being thrown on the 
corresponding spring jacks in the other sections of the 


board. The indicator drops, both line and clearing out, 


are of the self-restoring pattern. The line drop is restored 
by a locking coil that is energized when the operator inserts 
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her plug in the answering jack, and the clearing-out drop is 


restored in a similar way by the depression of the listening 
key when the operator cuts in to make sure that the con- 
nection is to be taken down. The self-restoring drops 


REAR VIEW OF SWITCHBOARD SHOWING INDUCTION COILS. 


relieve the operator of two movements in handling a con- 
nection, and are therefore quite a factor in increasing the 
rapidity of the service. 

n general appearance the switchboard is a noticeable 
improvement over that of the type of a few years ago. It 
is more compact in every way and has altogether a less 
overpowering air of complication. The amount of wiring 
and connections at the back of the board is less than it 
formerly was, owing to the concentration of the inter- 
mediate distributing board in one place. The switchboard 
transmitters are of the “solid back” type, with the metal 
case in a dull finish to avoid dazzling the eyes of the 
operators; the induction coils are placed at the back of the 
board. 

The operating room is extremely spacious, and the 
whole of the switchboard is in sight at any point 
in the room. The manager’s desk and that of the 
monitor operator, both equipped with lines running 
to various parts of the board, are placed about halfway 
down the room and from them an unobstructed view can 
be obtained of the entire switchboard and operating force. 
A large room looking out on the East River is provided 
for the use of the operators when off duty. This room is 
handsomely fitted up with tables, chairs, couches, lockers, 
refreshment urns and all possible arrangements for the 
comfort of the operators. 

The equipment of the Broad Street Exchange has been 
carried out jointly by the Western Electric Company and 
the Metropolitan Telephone Company, the latter having 


done far more of the work than has usually been the prac- 


tice of telephone companies in regard to such installations. 
The switchboard was constructed and equipped by the 
Western Electric Company, as were also the intermediate 
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distributing board and protector rack. The rest of the 
work, including the desks of the wire chief, monitor 
operator and manager, the generating plant, the under- 
ground cable plant and wiring and many minor details, was 
carried out by the staff of the Metropolitan Company, the 
entire job being governed by the plans and specifications 
of the engineering department. The thoroughly workman- 
like and shipshape appearance of all departments of the 
exchange reflects great credit on the staffs of both com- 
panies. | 

The transfer of subscribers from Cortlandt to Broad 
was begun on Saturday afternoon, December 30, and com- 
pleted on the following day. On the first day of the year 
the new office was completely ready for business, but there 
` was absolutely no business to do; the exchange was almost 
as quiet as an empty church. On the following day, how- 
ever, the traffic was exceptionally heavy and lasted at high 
pressure until unusually late in the day. Both operators 
and apparatus stood the strain well; even to a practiced 
observer there was nothing to indicate that the office had 
not been working for a year and a day instead or for a day 
only, and in spite of the severity of the test no single case 
of “trouble” was developed in any part of the system. 

On the afternoon of Jan. 3 a large number of visitors 
Inspected the new exchange at the invitation of the 
Metropolitan Telephone and Telegraph Company. 


THE WESTINGHOUSE PLANS FOR THE NIAGARA 
CONTRACT. 


Tue work now being done in connection with the elec- 
trical utilization of Niagara is attracting universal 
attention, and public interest has again been greatly stimu- 
lated by the paper read before the English Institution of 
Electrical Engineers, by Prof. George Forbes, and reprinted 
and discussed in our pages. We now have the pleasure of 
printing a very important communication on the subject 
from Mr. L. B. Stillwell, electrical engineer of the West- 
inghouse Electric and Manufacturing Company, signed 
by him on behalf of the company. 

“ We have read the leading editorial on ‘The Niagara 
Project’ in THe ELECTRICAL ENGINEER of December 20th, 
and note with interest the following: 


It was hardly to be expected that the promoters of the Niagara 
enterprise would accept the individual opinion of any one man on 
the various points of prominent importance, which had to be con- 
sidered, and Prof. Forbes’ paper may therefore be looked upon as 
a fair representation of the views of the most advanced electrical 
engineers, as well as the results of Prof. Forbes’ own careful study 
of the literature on the subject and information gained from other 
sources, The paper may thus be considered not less an expression 
of the author’s personal opinion than an epitome of the views of 
a large number of prominent electrical and mechanical engineers, 
and, as such, it will be of interest to determine in how far these 
views have been applied at Niagara. 


“The fact that the engineers and electricians of the 
Westinghouse Electric and Manufacturing Company have 
for several years devoted much attention to the subject of 
power transmission is well known, as is also the fact that 

our company has received from the Cataract Construction 
Company the order for the initial installation of electrical 

‘apparatus at Niagara. It seems, therefore, a fair inference 
that you intend to include the engineers of this company 
among the electrical engineers of whose views you assume 
that Prof. Forbes’ paper is a fair representation. 

“The system which has been adopted for the installation 

‘at Niagara Falla is simply the Tesla polyphase system as 

developed by the technical staff of the Westinghouse Elec- 
tric and Manufacturing Company. It has not been modi- 
' fied in any particular by the engineers of the Cataract Con- 
struction ar ta or of the Niagara Falls Power Com- 
pany. It is fully described in publications of this company 
and was demonstrated on a large scale by one of our ex- 
hibits in the Electricity Building at the recent Columbian 
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Exposition in Chicago. In developing and perfecting the 
system, we have not only been guided by a wide experience 
in the design, manufacture and use of slectrical machinery 
but we have carried out a large amount of experimental 
work, much of it on an extensive scale, and have made a 
careful, theoretical and practical study of the subject. 
Prof. Forbes’ views, as stated in his paper, are naturally 
in accord with ours upon many points. In others, his paper 
fails to fully state the facts as we see them, and, in others 
still, we think his views are incorrect. We cannot, there- 
fore, in justice to our company, consent to the assumption 
that his paper be accepted as a “fair representation of our 
views. 

“Some of the technical journals have apparently received 
the impression that the generator described in Prof. Forbes’ 
paper under the heading “General Description of a 5,000 

. P. Alternator” is that which has been adopted by the 
Cataract Construction Company. This is not the case. 
The drawings and specifications of the generator, which 
Prof. Forbes describes were laid before us in August last, 
and were fully explained by Dr. Coleman Sellers and Prof. 
Forbes. After careful consideration, we accepted the 
general mechanical features of the construction proposed 
as excellent, but, in the opinion of our electricians and 
engineers, the electrical features—the method of winding, 
the insulation, etc.—were impracticable, and realizing that 
we could not undertake the construction of such a machine 
with credit to our company, we declined to submit pro- 
‘posals. We were thereupon requested by the officers of 
the Cataract Construction Company to submit our own 
cen and specifications and this was done early in August. 

e followed closely the mechanical features approved by 
Dr. Sellers but the electrical features are wholly our 
own. These plans were accepted by the Cataract Construc- 
tion Company and are those under which the generators for 
Niagara are now being constructed. 

“Prof. Forbes is undoubtedly qualified to speak with 
authority as to the assumptions and reasoning which have 
led him to agree with other engineers of the Cataract Con- 
struction Company in recommending to his Board of 
Directors the adoption of the system, which has been 
selected, but the premises and the reasoning which guided 
the engineers of the Westinghouse Electric and Manufac- 
turing Company in the development of the Tesla poly- 
phase system, as it will be used at Niagara, differ widely 
ın some respects from those which are set forth in the 
paper to which your editorial refers. 

“We trust that you will give to this explanation suitable 
B as we are unwilling, for the reasons stated, to 

ave Prof. Forbes’ paper accepted by your readers as a 
statement of our views.“ 


THE BUCKEYE LAMP WITHOUT LEADING-IN 
WIRES. 


The Buckeye Electric Co., of Cleveland, have just 
brought out a most ingenious and novel form of incandes- 


‘cent lamp, which they consider entirely non-infringing, 


while possessing all the virtues and good qualities of the 
old, well known Buckeye. It is intended to avoid, among 


other things, the drawbacks of the so called “ gas” lamps, 


and the objections due to the use of a resinous seal. The 
features of the lamp may be briefly enumerated as fol- 
lows :—It consists, first, of an all glass globe and has a per- 
fect vacuum, as so understood in lamp parlance. The 
familiar Buckeye filament is used init. It contains no 
platinum whatever. Most striking of all, it has no leading 
in wires through the glass. As a matter of fact, the glass 
stem to which the filament is attached is so treated in the 
process of manufacturing the lamp as to form in itself an 
electrical conductor or bridge between the outside and the 
inside of the lamp. This lamp is now being made in large 
quantities for the market, and seems to us likely to come 
mand a large amount of attention. 
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THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—II. 


| fas f * 


BARL OW was right, the electro-magnetic telegraph was 
impossible when he made his discouraging assertion in 
regard to its impracticability. At the time he made that 
declaration a telegraph founded upon the electro-magnet 
was bound to be a failure, for the electro-magnet was not 
‘the instrument which could meet the demands for the tele- 
graph, until Henry had taken it up and turned it into the 
‘sensitive magnet, which could respond to electrical influence 
‘at a distance. Until this instrument was made by Henry, 
the electromagnetic telegraph was an impossibility. The 
experimental telegraphic efforts founded upon electro- 
magnetism prior to Henry’s discoveries, constituted a 
third era in the history of the telegraph They began 
shortly after Oersted’s discovery that a magnetic needle 
was deflected when a wire, through which a galvanic cur- 
rent was passing was held above it. Schweigger of Halle, 
as we know, extended the discovery of Oersted, by bending 
the wire in several convolutions around the needle, increas- 
ing in this way the effect of the current and producing 
greater deviation of the needle. On this principle he made 
what is called his “multiplier,” or the galvanometer. We 
‘give a sketch of it asit is represented in various electrical 
‘books-—a wooden frame, the magnetic needle within it free 
to move, and around the frame several convolutions of the 
wire conducting the electrical current; we will have oc- 
casion to refer to the instrument again in this chapter. 
La Place was the first to suggest that the deflecting power 
of the electric current might be employed for telegraphic 
purposes and Ampere was the first to propose a plan for 
the practical application of this idea; then followed man 
very interesting attempts to make the moving needles peak 
‘for man at a distance. But the action of the wire 
transmitting the electrical current, which was coiled around 
the needle and necessary to move it, depended upon the same 
law which controlled the action of the electro-magnet. This 
law had not been discovered; was to be discovered by Henry 
Soon it was found that the deflection of the needles, like the 
action of the magnet, decreased with the increase in length 
of the galvanic circuit ; the electromotive power failed to 
act at any great distance. How curious it is to see all 
these telegraphic efforts—whether founded upon static or 
frictional electricity, galvanism or electromagnetism, all 
starting with brilliant eclat, winning deserved admiration, 
all meeting the same fate, coming to the same apparently 
insurmountable obstacle,—the failure of the electric force. 
Some of them were actual working telegraphs, in the sense 
that they conveyed intelligence atshort distances; eight, ten, 
even twenty miles perhaps, but as regards what in contradis- 
tiction to them we have called the telegraph, with which 
man might encircle the world, what did they do? They 
each and all in various ways only confirmed the same fact, 
‘that electricity might be made to produce mechanical 
effects, which could be used as telegraphic signals. They 
did not solve the problem how electricity could be made 
to produce these effects at a distance. They provided 
ingenious methods for the delivery of the message but did 
not secure the messenger. The Spirit of the storm was 
not yet bound to this service. 

Sturgeon’s magnet had been in his cabinet for four years 
when young Henry took it up; but, before we see what he 
did with it, it may not be amiss to follow the steps which 
led him to it. Let us go back to the year 1824, when it 
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w into being under Sturgeon’s hands, and on the even- 
ing of October 30th of that year look into a room in the 
Albany Academy, where the Albany Institute is holding 
one of its regular meetings. 1 The president of the Society 
is the Patroon of Albany, Gen. Van Rensselaer, and as he 
is very regular in his attendance on its meetings we may 
suppose he is present on this particular occasion. He re- 
gards with paternal interest a young man of twenty-four 
years, who is delighting the assembly with some experi- 
ments designed to illustrate the “great reduction of 
temperature in steam of high elasticity when suddenly ex- 


panded.” Very attractive is the young man as he stands 


there, tall and slender, his intellectual and unusually hand- 
some face flushed with enthusiasm. 

He ends his lecture by boldy thrusting his hand into a 
et of steam issuing from the stop cock of a copper boiler 
efore him, to exhibit the curious paradox, that, at a pre- 
scribed short distance from its escape, steam will not scald 
provided it is hot enough. This was Henry’s first com- 
munication to the Albany Institute. Were we to seek the 
same room a year later, on the evening of March 2d, 1825, 
we would find the young man again delighting the assem- 
bly with his experiments—this time on “the production of 
cold by the rarefaction of air”—producing a veritable 
snow storm within six feet of a large stove, and in a room 
at a temperature not less than eighty degrees Fahrenheit ; 
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THE ALBANY ACADEMY, 


while perhaps outside on that March night, Nature was 
producing the same phenomenon on a large scale.“ 

It was through Henry’s great facility and pleasure in 
experimental illustration that he entered the field of sci- 
ence. In 1826 he was appointed Professor of Mathematics 
and Natural History in the Albany Academy. We have 
seen him exercising his ingenuity in devising experiments 
to illustrate his lectures before the Albany Institute; it 


1. (This society had only recently been established by the union of an oluer 
one for the* Promotion of Useful Arts in the State of New York,” organized 
Feb., 1791, and the Albany Lyceum of Natural History,“ formed and incorpo- 
rated April 28d, 1625.) 

2. a pint of water was poured into a strong copper vessel. of a globu- 
lar form, and having a capacity of five gallons’ a tube of one-fourth of an inch 
diameter, with a number of holes near the lower end, and s3 stop-cock a 
to the other extremity, was firmly screwed into the neck of the vessel ; the 
lower end of of the tube dipped into the water but a number of holes were above 
the surface of the liquid, so that a jet of air mingled with with water ht be 
thrown from the fountain. The apparatus was then charged with condensed 
air, by means of a powerful condensing pump, until the pressure was estimated 
at nine atmospheres. During the condensation the vessel became sensibly warm. 
After permitting the apparatus to cool down to the temperature of the room, 
the stop-cock was opened; the air rushed out with great violence, ng with 
it a quantity of water, which was instantiy converted into snow. ter a few 
seconds, the tube became filled with ice, which almost entirely stopped the 
current of air. The neck of the vessel was then partially unscrewed, so as to 
allow the condensed air to rush out around the screw; in this state the tem- 
ch reduced as to freeze 


perature of the whole interior atmosphere was so mu 
be remaining water in the vessel. — Trans. Albany Institute, Vol. 1, part 2, p. 


Although the principie on which this striking result was based was not at 
this time new, th rti application of it by Henry, thus publically ex- 
hibited, was long before any of the numerous patents were obtained for ice- 
making, not a few of which adopted substantially the same process, 
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was in connection with like efforts to exhibit strikingly to 
his pupils in classes the principles of electro-magnetism, 
that he made his first contribution to a science which, if 
we count from Oersted’s experiments as its beginning, was 
at this time six years old. Not much had been done with 
the subject in America, Henry says, in a paper read before 
the Albany Institute, Oct. 10, 1827: 

“ The subject of electro-magnetism, although one of the 
most interesting branches of human knowledge, and present- 
ing at the same time the most fruitful field for discovery, is 
perhaps less generally understood in this country than 
almost any other department of natural science. Our pop- 
ular lecturers have not availed themselves of the many in- 
teresting and novel experiments with which it can so lib- 
erally supply them; and, with a few exceptions, it has not, 
as yet, been admitted as a part of the course of physical 
studies pursued in our higher institutions of learning. A 
principle cause of this inattention to a subject offering so 
much to instruct and amuse is the difficulty and expense 
which formerly attended the experiments—a large gal- 
vanic battery with instruments of very delicate workman- 
ship being thought indispensible.” Sturgeon had helped 
to obviate this 5 He had greatly improved lecture 
room apparatus for illustrating the electromagnetic re- 
actions of rotation, etc. (where a permanent magnet is 
employed), by introducing stronger magnets and had there- 
by succeeded in exhibiting the phenomena on a larger 
scale and with less battery power. He was for this 
awarded the rilver medal of the Society for the Encourage- 


DE LA RIVE'S FLOATING RING. 


SCHWEIGGER’S MULTIPLIER. 


ment of Arts. Henry, after repeating all the experiments 
of Oersted, Ampere and others, was, from his own experi- 
mental investigations, enabled to exhibit to his classes all 
the illustrations of Sturgeon on a much larger scale; with 
weak magnets, if necessary, and with still less battery 
power. These striking results were obtained by a aa 
expedient. Look again at Schweigger’s multiplier. [See 
figure] Henry recognized the principle involved, viz., that 
in coiling the wire of a galvanic circuit the strength of the 
aleserical current is increased, and in every case where a 
single wire circuit had been employed, he used a manifold 
coil of wire. By means of this coil 5 multiplier 
became in Henry's hands an instrument of much greater 
delicacy and power; and Henry was not only able to pro- 
duce with it more striking effects than Sturgeon had pro- 
duced, but an apparatus capable of exhibiting phenomena 
of which Sturgeon’s instraments were incapable. Henry 
says in his paper: Mr. Sturgeon’s suite of apparatus, 
though superior to any other as far as it goes, does not 
however form a complete set; as indeed it is plain that his 
principle of strong magnets cannot be introduced into 
every article required and particularly in those intended to 
exhibit the action of the earth’s magnetism on a galvanic 
current, or the operation of two conjunctive wires on each 
other. To form therefore a set of instruments, on a large 
scale, that will illustrate all the facts belonging to this 
science, with the least expense of galvanism, evidently re- 

uires some additional modification of apparatus and par- 
ticularly in those cases in which powerful magnets cannot 
be applied.” 
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“In a paper published in the Transactions of the Albany 
Institute, June, 1828, I described some modifications of 
apparatus intended to supply this deficiency of Mr. Stur- 
geon by introducing the spiral coil on the principle of the. 
galvanic multiplier of Prof. Schweigger, and this I think is 
applicable in every case where strong magnets cannot be 
used. The coil is formed by covering copper wire, from 


Figs. 1 AND 2.—HENRY’s MODIFICATION OF SCHWEIGGER’S 
MULTIPLIER. 


gy to yy of an inch in diameter with silk; and in every 
case which will permit, instead of using a single conduct- 
ing wire, the effect is multiplied by introducing a coil of 
this wire closely turned upon itself.” 

“ The following description will render my meaning suffi- 
ciently clear :” 

“Fig. 1, is an apparatus on the plan of the Multiplier, 
to show the deflection of a large magnetic needle. It con- 
sists of a coil of wire, a r, of an oblong form, about 10 
inches in length and one and a half in width, with a small 
galvanic element attached to each end ; the coil is formed 
of about twenty turns of fine copper or brass wire wound 
with silk, to prevent contact, and the whole bound to- 
gether so as to have the appearance of a single wire. The 
attachment of the zinc and copper is more plainly shown 
in Fig. 2, which represents a coil of only two turns of the 
wire; on the left side of the figure the plates are soldered 
directly to the ends of the wire of the coil; on the right, 
the plate of zinc zis attached to the part of the wire end- 
ing with copper on the other side, While the plate of cop- 
per on the right corresponds to the zinc on the left. By 
this arrangement we can instantly reverse the direction of 
the currents and deflect the needle either to the right or 
left, by merely holding a tumbler of acidulated water so 
as to immerse one or the other of the double plates into the 
fluid. The arrows at a and R, formed of two pieces of card, 
are intended to show the direction of the currents, and 
they should point in the course of the wires going from 
the copper. Ns, is the needle, about nine and a half inches 
long, made by binding together several watch springs, 
touched separately, so as to form a compound magnet; at 


Fras. 8 AND 4.—HENRY’sS MODIFICATIONS OF DE LA RIVE’s RING. 


the end are two balls of pith, to show the movement of 
the needle more plainly. This instrument is complete in 
itself, and we receive the full effect of the instantaneous 
immersion of the galvanic element.” 

To show the advantage of the coil, take the little instru- 
ment called “ De la Rive’s ring,” a modification of Ampere’s 
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ingenious and delicate experiment for showing the directive 
action of the earth as a magnet on a galvanic current when 
its conductor is free to move. (See representation of it.) 
c and z are two plates, one of copper the other of zinc, 
connected by a loop of copper wire an inch or two in 
diameter and suspended in a little glass vase, containing 
acidulated water, which by the aid of a piece of cork p, 
floats in a vessel of water. The loop of wire is the circuit 
conveying the electric current c to z and —free to move— 
it must, if the magnetism of the earth is produced by elec- 
tric currents circulating from East to West around it, 
arrange itself at right angles to the magnetic meridian, and 
so it does. The effect of this experiment was strikingly 
enhanced by Henry’s method of suspending by a silk thread 
a large coil thirty inches in length bent into a parallelo- 
gram the ends of the wire projecting, and soldered each to 
a pair of galvanic plates. By placing a tumbler of acidu- 
lated water beneath the galvanic plates so that they could 
dip into it, he caused the coil to assume, after a few oscil- 
lations its equatorial position, transverse to the magnetic 
meridian. e give his own illustration and description of 
the arrangement. : 

„Fig. 3 represents a modification of De la Rive’s ring on 
a large scale. A B, is a coil about nine inches by six, with 
a small cylinder of copper, enclosing another of zinc, with- 
out bottoms, soldered to its extremities, which end at c, 
the whole being suspended by a fibre of raw silk, so as to 
swing freely in a cup of acidulated water. When this 
apparatus is made sufficiently light it invariably places 
itself, after a few oscillations, at right angles to the mag- 
netic meridian. w and E, are two pieces of card, with 
letters on them, to show which side of the coil will turn to 
the East or West; they may be properly placed by recol- 
lecting that the current from the copper to the zinc has a 
tendency to circulate in a direction contrary to that of the 
sun.“ 

By a similar arrangement of two coils of different sizes, 
the one suspended within the other, Ampere's fine discov- 
ery of the mutual action of two electric currents upon each 
pe was as strikingly displayed. See Henry’s figure and 
description of it, as follows: 

“Fig. 4 is designed to show the action of two conjunc- 
tive wires on each other: a B, is a thick multiplying coil, 
with galvanic plates attached, in the same manner as shown 
in Fig. 2; c d, is a lighter coil with a double cylinder, pre- 
cisely similar to Fig. 3, and suspended within the other by 
a fibre of silk, passing through a glass tube a, the end of 
which is inserted into an opening ð, in the upper side of 
AB; e are two wires supporting the glass tube. When 
the cylinder g and the plates c are placed in vessels of 
acidulated water, the inner coil will immediately arrange 
itself so that the currents in both coils will circulate the 
same way; if the vessel be removed from o, and p placed 
in the fluid, the coil c d will turn half way round and again 
settle, with the currents flowing in the same direction.“ 

“With many other instruments of a similar character, 
Henry made visible to his classes the newly discovered 
principles of electro-magnetism, and it is safe to say that 
in simplicity, distinctness and efficacy such apparatus for 
the lecture room was far superior to any of the kind then 
existing. Should anyone be disposed to conclude that this 
simple extension of Schweigger’s multiple coil was unim- 
portant and unmeritorious, the ready answer comes that 
talented and skillful electricians, laboring to attain the re- 
sult, had for six years failed to make such an extension. 
Nor was the result by any means antecedently assured by 
Schweigger’s success with the galvanometer. If Sturgeon’s 
improvement of economizing the battery size and consump- 
tion by increasing the magnet factor (in those few cases 
where available) was well deserving of reward, surely 
Henry’s improvement of a far greater economy by increas- 
ing the circuit factor (entirely neglected by Sturgeon) 
deserved a still higher applause.” (Taylor Memorial of 
Joseph Henry, pp. 215-216.) 
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THE LIMITATIONS TO LONG DISTANCE 
TELEPHONY.—IIL 


BY 
“WA an 

WE have now reached the third stated cause of the lim- 
itation to telephony and arrived at that cause which the 
engineer has always considered the vital one, that is, the 
absolute amount of decay in the amplitude of the vibra- 
tion, caused by the capacity of the line, and increasing rap- 
idly with the distance from the origin. 

Again examining equation (4) we see that the effect of 
the capacity is first to increase the absolute value of the 
current at or near the origin, and, second, to cause a loga- 
rithmic decrement of its value with an increase in distance 
from the origin. The self-induction of the circuit causes 


first a decrease in the absolute value of the current at or 


near the origin, and, second, decreases the rate of decay 
caused by the capacity. Thus these two factors work in 
Opposition and some relation must exist between them 
which will render Z a maximum at the distant end. 

Taking the first differential coefficient of Z with respect 
to L, equating to zero and solving for L, will give us a 
value of Z which on examination will be found to render 
I a maximum for any given set of conditions; that is, a 
definite length of line with a definite resistance, capacity 
and number of alternations. 
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The term (e“ — 1) becomes (e“ 1) when / = $ x1, or an 
odd multiple of 4 xa as previously stated. Therefore its 
mean value (e“) may be assumed with no error. (In all 
cases where the line is of considerable length the exponent 
pl becomes greater than unity and therefore the difference 
between (e?—1) and (e“ + 1) is slight.) 
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I = — is a maximum when 


is a maximum. 


; ; spror TL 
is a maximum when RL œ. e 2 


Differentiating with respect to L we have 
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or ( I . TL (R. ＋ L. a) = e e. 
C 
The term { (R! + L! œa) — Læt has a maximum 
5 of R and a minimum of 0 as L varies from 0 to in- 
nity. 


Designating it by I, we have 
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This equation shows us that if L œw has a finite value the 


(9). 


term must exceed unity. Substituting the con- 


5 
Cal R, 
stants of the Chicago line we have 

8 8 2 
JJ ĩ ee at a fre- 
C1 R, 107 * 1,000 * 4 * 10˙ K, 17 K, 
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quency of 160 periods per second. Hence R. cannot exceed 
2 
— or 0.118. | 
17 : 
But R. = (R + L — L w); hence (R*+ L' w" 


(Lo T. 18)“ or L 20.4. Hence L must excee 
0.0204 henrys per mile. 


From the formula (9) we see that L œw varies from œ to 
2.2 as R, decreases in value from 0.118 to 0.059. Therefore 


the value L = 20.4 is accurate enough for all purposes. 


A single approximation, however, determines its value far 
closer than 1 per cent. at 20.5. Therefore we see that for 
this particular rate of alternation the current at the distant 
end could be increased by an increase in the retardation 
factor. The abruptness of the curve at its maximum point 
may be shown by a simple calculation for this frequency, 
4. e., 160 periods per second. 


Value of L in henrys. Current inaniperos erm) at 
.010 — 2 E X. 000307 
.020 — 2 E 000323 
040 — 2 E X. 000314 


Thus the apex of the curve is extremely blunt and the 
value · of the retardation factor may vary throughout a wide 
range with but little effect upon the resulting current at 
the distant end even at this low frequency. 

An approximation of equation (9) may be written thus: 


. : ; but R, = RA LH La; hence 
- Col 
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(10). 


is greater than 2 or 3, little error is intro- 


Where Cat 
16 


duced by neglecting 7; f 2 and we may finally write the 
approximation í 
L N = (11). 


We see from this that upon such a line as that under 
discussion, the retardation factor varies directly with the 
capacity per unit of length, with the square of the resist- 
ance per unit of length, and with the square of the length 
of the circuit. The interesting fact is that it is independ- 
ent of the rate of alternation. Up to a certain point the 
factor Z is influenced by the rate, increasing with an in- 
crease in the frequency as seen by equation (10). But 
when the rate approaches 100 or more alternations per 
second upon a line of this length its influence upon the 
value of L for a maximum J disappears. As all important 
telephonic rates exceed 100 vibrations per second, the value 
of j which renders 160 periods per second a maximum will 
render them all a maximum. 

An interesting point is the determination of the length 
of line upon which the maximum current is naturall 
reached ; that is the length corresponding to a value of L 
of .00161 henry per mile. 

Substituting in (11) we have, 


p = 16 X .00161 & 10° 
017 X 4.84 


Therefore, ¿ = 570 miles, or a distance of 285 miles. 
Thus with the line construction assumed, no gain in vol- 
ume could be obtained by an increase in the retardation 
upon circuits extending to a distance less than 285 miles. 

Before proceeding further it would be pertinent to 
inquire if there exists a finite value of C which would tend 
to prance a maximum value of the current at the distant 
end. 


= 320,000. 


2 E UO „ 
RI. 


, Which is a maximum when 
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pl 


— 


Y c I is a maximum. Remembering that the fraction 


* l n die e e 
may be represented by A we will discuss — 
—1 e e 3 


for a maximum, or (3 log O 5 for a maximum. 


Differentiating and equating to zero, we have 


= + R. 8 (12). 


1 
20 í PR, œ% 


QI 
Ta or C = 
"> 


Where R, as before, represents / Ri + L’ w* — L o. 


Thus we see that under certain conditions the value of 
the current at the distant end of the line is actually in- 
creased by the capacity of the circuit. The value of C to 
give a maximum current at the distant end varies inversely 
with the square of the apa of circuit and as some power 
of L and œw determined by the resistance in the factor 


(RTE — L œw). As an increase in L decreases 
R., C varies directly with some power of IL. 

It must be borne in mind that this and the other 
formulæ apply only to cases in which the wave length is 
not greater than twice the length of the circuit. Thus 
from equation (12) it would appear possible to secure a 
greater current at the distant end of a line devoid of all 
retardation if it contained a small amount of capacit 
rather than no capacity at all. For when L = O, R, = R 


and C= _ 8 = Je But on substituting these val- 


ues in (7) we find x, = 6,800 miles which is more than 
twice the circuit length. As C varies inversely with the 
square of the length and inversely with œ in formula (12) 
when L = O, and as the wave length varies inversely as 
the square root of C and w when L = 0, we see that no 
values of 7 and œ can render (12) applicable when Z = 0. 
This can only mean that when Z = 0, C must be zero to 
render J a maximum. 

Substituting the constants of the Chicago line in (12) we 

8 


find that if C had a value f — 0018 
4 X 106 X I. 1 X 10° 106 

17 

10 


instead of aa it would increase the current at the distant 


end and render it a maximum for this value of L. 


SALADIN’S ELECTRIC FURNACE. 


A PAPER has been read by Mons. Saladin, before the 
Chemical Society of Paris, on his improved electrical fur- 
nace. This furnace appears to differ in principle from 
others, as it is based upon the electrical cautery. A plat- 
inum spiral rendered incandescent by means of a continu- 
ous or alternating current of electricity is placed in a ves- 
sel of refractory material, and the whole is enclosed in a 
cast-steel case. It is possible to act upon substances placed 
in this furnace by means of high pressure, as well as high 
temperature. A side opening in the case communicates 
with a pump and manometer, and admits of the pressure 
being increased to 1,000 atmospheres. The range of tem- 
perature available is 1,5001, 800 C., and this is measured 
by a platinum-rhodium couple, arranged according to Le 
Chatelier. Mons. Saladin claims that by means of this 
furnace it becomes possible to fuse metals under high 
pressure, and while maintaining any desired pressure to 
cool the molten metal as slowly as is deemed desirable, 
this cooling being governed by regulating the current. At 
present we understand that this furnace is being used in 
obtaining experimentally the reproduction of minerals 
from elementary matters, the idea being to imitate the 

eg conditions under which they have been naturally 

ormed. 
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THE WESTINGHOUSE COMPANY AND THE 
NIAGARA CONTRACT. 
E print elsewhere in this issue an important com- 
munication from Mr. L. B. Stillwell, on behalf 
of the Westinghouse Co., which sheds a strong side light 
on the information embodied in Prof. Forbes’ paper on the 
electrical features of the Niagara transmission plant. This 
communication, taken in connection with Prof. Forbes’ 
own statements, would make it appear that so far as es- 
sential features are concerned, the promoters of the Niegara 
scheme deemed it wise to accept the advice of experienced 
constructors in preference to that of their consulting elec- 
trical engineer. And this brings us back to the old ques- 
tion of the relation between these two frequently antago» 
nistic elements. The consulting electrical engineer’s ser- 
vices have from the very outset been little availed of in 
this country, purchasers of electrical plants having in the 
large majority of cases left matters entirely in the hands 
of the contracting companies, which practice has, it must 
be admitted, given rise to but few conflicts. In the case 
of the work at Niagara, it would appear that the consult- 
ing electrical engineer, instead of confining himself to lay- 
ing down the conditions and leaving to the contractors to 
devise the best methods of carrying out the specificationa, 
actually entered into competition with them, with the re- 
sult that might have been foreseen. According to Mr. 
Stillwell it would also seem that while the engineers of 
the Westinghouse Co., are in accord with Prof. Forbes 
on the selection of the methods adopted, they differ from 
him radically in the assumptions and reasoning which led 
them to advocate the final plans adopted. 

It would be interesting to know the details of these dif- 
ferences and it is to be hoped that the electrical profes- 
sion will not be kept in ignorance of them. For this 
reason it is perhaps a pity that Prof. Forbes’ paper 
could not have been read and discussed on this side of the 
water also. Probably an early opportunity may be af- 
forded by the Institute for such a timely discussion. 


THE TESLA ELECTRICAL OSCILLATOR. 


Wue Mr. Tesla has until the last year or two confined 
himself to purely electrical work,his most recent labors have 
been devoted to the solution of a mechanical problem inti- 
mately connected with the generation of electric currents, 
the outcome being his electrical orcillators, of which we 
describe two additional types in this week’s issue. Aside 
from the numerous possibilities in other fields it would 
seem that if the “ oscillator” fulfills the expectations of its 
inventor, it is destined to create little short of a revolution 
in our present methods of power generation and distribu- 
tion. It must be confessed that in spite of the numerous 
obvious cases in which the application of motors to the 
driving of machines and line shafting would prove a gain 
over the present methods, and despite even the successful 
working of such plants, the conservative factory owner 
and machinist still looks with a doubtful glance at 


these innovations of the last ten years. But, if, 
as Mr. Tesla claims, he will be able to fur- 
nish electric current by means of his oscillator, 


at anything like one half the cost for fuel now required and 
with much simpler apparatus, the aspect beeomes quite a 
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different one. Such an accomplishment would immediatety 
appeal to every power user and would at once determine 
the direction of future methods of local power transmission. 
Indeed it might not be inapt to inquire here also into the 
probable effect of such an achievement on long distance 
electrical transmission. With the potentials which have 
been practically handled up to date, the size of conductors 
required has not permitted of the extension of power trans- 
mission plants utilizing water power, to the distances hoped 
for, although we note small but constant gains in this re- 
spect. With the initial source of energy in the shape of 
fael reduced to one half the present cost, it would indeed 
require an exceptional set of conditions such for example, 
as those existing at Niagara or in regions far remote from 
fuel supply to make the utilization of water-powers worth 
considering for any considerable distance from the fall. 
Already the cost of water power even locally distributed 
has in numerous conspicuous instances proved less economi- 
cal in competition with modern steam engines and a still 
further improvement in the latter added to the benefits to 
be derived from electric motors must still further tend to 
decrease the comparative margin of economy with water 
power. It seems strange indeed that a power available 
on the spot should not be able to compete in economy 
with another form of energy hauled frequently for a dis- 
tance of hundreds of miles, but experience bears out the 
conclusions just stated. While the above remarks refer 
merely to power distribution they are equally applicable 
te the question of electric lighting and current distribution 
im general. From Mr. Tesla’s observations before the 
recent meeting of the New York Electrical Society (see 
Tne ELECTRICAL ENGINEER, Dec. 6 and 13, 1893) we infer 
that he has so far gone into the study of the methods he 
advocates that we shall not have to wait long for their 
practical realization. 


ELECTRICITY AND THE STATE. 


The reference to electricity in no less than three of the 
annual State papers of New York serves to indicate the 
important position assumed by this later source of energy. 
In the reports made to the Legislature by Gov. Flower, 
State Engineer Schenck and Superintendent of Public 
Works Hannan, reference is made to the contemplated 
employment of electricity as a motive power on the Erie 
Canal. The utterances of Mr. Schenck show him to be 
still somewhat skeptical as to the economy of the electric 
method as compared with the steam canal boat, the inde- 
pendence of which still appears to him as a most valuable 
feature. Judging from his other remarks it is evident that 
he has never heard of the dynamotor or motor transformer, 
nor of the work now actually being done by alternate cur- 
rent motors. On the other hand we are glad to note the 
intelligent grasp of the subject apparent in the brief refer- 
ence to it contained in Mr. Hannan’s report. This gentle- 
man estimates that with a steam electric plant serving a 
stretch of 50 miles and operating 210 days in the year 
canal boats can be propelled for 10 cents per mile per boat, 
while still others estimate it at nearly one half this figure. 
If during the season when the canal is closed the power 
could be utilized in other ways the cost would be still fur- 
ther reduced. Mr. Hannan concludes from all this that the 
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claims to consideration for electric motive power on the 
canal are extremely well founded. 

In the message of Governor Flower we note also a refer- 
ence to the alleged increase of fires due to defective electric 
wiring, and a suggestion that persons installing such work 
be licensed by a competent board certifying to their fit- 
ness to carry it out properly. There is much to be com- 
mended in this plan which was for some time in operation 
in New England, but has unfortunately been allowed to 
lapse. Perhaps the trades unions themselves might find 
the easiest solution of this problem by allowing no one 
into their ranks who could not pass a rigid examination 
on wiring work. The statement that in the city of New 
York there are four times the number of fires that there are 
in the principal cities of Europe, accompanied by four times 
the destruction of property, may be true, but to cite it in 
the present connection without further qualification and 
without giving any figures or details whatever seems 
hardly fair. We know as a matter of fact that the actual 
figures on fires claimed to be of electrical origin do not in 
the least warrant any such assertion or inference and we 
are sorry indeed to see so unguarded a statement in 2 
Governor’s annual message. Last week we referred to a 
case within our personal knowledge where the insurance 
rate had been advanced nearly five fold—from 15 cents per 
$100 to 70. Inquiry elicits the faet that apartment build- 
ings over a certain height have been re-rated on that basis. 
As we said last week, electricity has nothing to do with 
the case. 


BI-METALLIC WIRES IN TELEPHONY. 

Ever and anon the electrical public is brought face to 
faee with statements and facts so at variance with past ex- 
perience that they force themselves upon its attention and 
cause it to pause and ponder. The most recent example 
of a surprise of this nature is the discovery of the extra- 
ordinary properties of a composite wire for the transmis- 
sion of telephonic currents and indeed for alternating cur- 
rents in general. If we are to believe the statements printed 
on another page, from Mr. Wm. H. Eckert, whose long 
telegraphic and telephonic experience entitles his opinion 
to some weight, a composite wire embodies within itself 
properties which serve to overcome retardation whether 
due to electro-magnetic impedance or electro-static charge 
while at the same time it makes current largely independent 
of insulation. A result differing so widely from what we 
have been accustomed to deem as an inevitable accompani- 
ments of all conductors will of course be accepted with 
great caution, but as the inventor bases his statements on 
actual experiments we must await further developments 
on this decidely interesting innovation with no small hope- 
fulness. 


An Injunction Against a Gas’? Lamp. 

As we go to press, news reaches us by telegraph that 
Judge Shipman has to-day (Saturday) granted an injunc- 
tion against the “ Novak” incandescent lamp. The pro- 
ceedings at Hartford were recently reported in our col 
ums. As we are still without the text of the decision, we 
are unable to pronounce on its scope. The lamp, it will be 
remembered, has a bromine atmosphere in the chamber. 
This was held by the defendants to exclude it from the 
scope of the Edison patent. 
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BI- METALLIC WIRES FOR TELEPHONE 
CONDUCTORS. 


. Our readers may recall the fact that early in 1883, the 
Postal Telegraph Co. in extending its lines to the West 
employed a composite wire consisting of a steel core upon 
which a thick layer of copper was deposited. This con- 
ductor had a tensile strength greatly exceeding that of any 
similar line theretofore employed, and, in addition, had a 
much greater conductivity, its resistance between Chi- 
cago and New York being only 1,552 ohms, or a little over 
14 ohms per mile. The results obtained with this wire 
telegraphically were so good that it at once suggested the 
possibility of employing the line for telephonic transmis- 
sion as well, and among those who tried experiments on it 
were Van Rysselberghe, Baxter and others. Although 
only a single circuit grounded at both ends was employed, 
the articulation was distinct with all kinds of transmitters, 
and between New York and Cleveland the ordinary Bell 
magneto receiver used as a transmitter was sufficient to 
carry on conversation. ‘These good results were attributed 
generally to the high conductivity and excellent insulation 
of the wire, and subsequent long distance telephone work 
was carried out on the basis of securing similar advantage- 
ous conditions. 

Among those who had an opportunity of witnessing 
these experiments was Mr. Wm. H. Eckert, at that time 
general manager of the Metropolitan Telegraph and Tele- 
phone Co., of New York. When the Long Distance lines 
between New Vork and Philadelphia were erected, the dif- 
ficulty at first experienced in obtaining distinct articulation, 
before the proper transposition of the wires was effected, 
impressed itself strongly upon Mr. Eckert, in whose mind 
the experiments with the Postal Telegraph wire were still 
fresh. After much thought devoted to the subject Mr. 
Eckert arrived at the conclusion that neither the 
pear conductivity nor the higher insulation of the 

ostal wire accounted for the excellent results obtained 
with it but that its properties were due to the 
dual nature of its composition. Subsequent experiments 
appear to have fully convinced him of the correctness of 
this view, and in a pateut just issued to him we find a 
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number of most interesting statements relating to his dis- 
covery. | 

Mr. Eckert holds that telephonic transmission, or rap- 
idly alternating currents in general, may be more perfectly 
effected upon a bimetallic conductor, such as steel and copper 
in equal parts, than upon a conductor of one material such 
as copper; and with the advantage that such transmission 
may be effected upon a circuit consisting of a single com- 
posite wire and an earth return as perfectly as though two 
copper wires, each of equal conductivity, were arranged in a 
closed metallic circuit. In other words, he finds that a 
single bimetallic conductor joining two distant points is a 
more perfect medium for telephonic transmission and for 
conveying generally rapidly alternating currents than are 
two copper conductors, each of a resistance equal to that 
of the bimetallic wire; and that from this fact the two con- 
ductors necessary to form a single metallic circuit may be 
replaced by a single wire costing little, if any, more 
than one-half of a copper metallic circuit. He also claims 
that less insulation is needed to protect a bimetallic 
wire than is necessary for copper or other single substance 
conductors, in the transmission of rapidly alternating cur- 
rents, and that from this fact not only the expense of con- 
structing cables, whether ærial, underground or submarine, 
may be greatly reduced but more wires may be placed 
within a cable than could be done if the usual thickness of 
insulation were used. Moreover, for the transmission of 
alternating currents, wires of smaller conductivity accord- 
ing to the ordinary resistance measurements, may be used 
than is possible if they were constructed of copper, iron or 
other single metal. 

Among the experiments made by Mr. Eckert to demon- 
strate the practical nature of his discovery is one in which 
a composite bare wire of No. 20 B. & S. gauge was 
stretched on the ground for a distance of 10 miles and 
grounded at both ends. The articulation left nothing to 
be desired. 

Mr. Eckert does not vouchsafe any theory to account for 
the remarkable properties which he attributes to the com- 
posite wire, but contents himself thus far with the state- 
ment of the facts as he has found them to exist. 


ELECTRIC TRANSPORTATION DEPARTMENT. 


GOVERNOR FLOWER ON ELECTRICAL CANAL 
PROPULSION. 


In his annual message to the New York State Legislature, 
Governor Flower makes the following reference to the use of 
electricity on the Erie Canal as one of the means of deriving more 
benefit from that great waterway : 

“ The most practical suggestions are contained in plans for in- 
‘creasing the tonnage of the Erie Canal. One of these plans has 
been in process of construction during the last seven years. It 
consists in lengthening the locks so as to permit two boats to pass 
through at the same time, thereby saving expense and time of 
transportation. Under this policy all but four of the locks which 
it is feasible to lengthen, in the opinion of the Superintendent of 
Public Works, have been so lengthenened. The cost has been 
about $8,000,000 thus far. The results have been disappointing, 
for the tonnage of the canals has diminished instead of increased. 
The lengthening of the remaining four locks will not change the 
situation materially, for it requires on the average about three 
minutes to lock a boat, so that the time saved between Buffalo 
and Albany by lengthening the remaining locks would be less 
than half an hour. 

“ Another plan proposed in connection with the lengthening of 
the locks is the deepening of the canal and the raising of its banks, 
so as to enable boats of larger capacity to be used. The deepening 
of the canal would necessitate the rebuilding of all its structures 
—an enormously expensive undertaking; the raising of the banks, 
however, would be quite feasible as a means of securing greater 
depth of water. Something in this direction should undoubtely 
be done when the present capacity of the canal proves insufficient, 
and at present provision should be made for the prompt removal 


of all accumulations in the bottom of the canal, so that ite full 
depth may be enjoyed. 

„It has seemed to me, however, that the most practical plan for 
immediately increasing the tonnage of the Erie Canal is that 
which would supply a speedier and more economical motive 
power. Mules and horses now propel canal-boats at a rate of 
about two miles an hour, while steam sends them along at the rate 
of about three miles. The banks of the canal will stand a Speca 
of about four miles an hour. It seems to me, after personal ob- 
servation of present methods, that electricity might be applied as 
a motive power with a considerable saving in cost and a consid- 
erable increase in speed. Experiments in this direction were 
authorized by the last Legislature upon my recommenda- 
tion, and seem to have demonstrated clearly the feasibility of 
using electricity as a motive power on the canals, The only 
question still to be determined is that of cost, and the estimates 
are quite favorable to a considerable reduction from the cost of 
propulsion by steam. Just how much of a reduction could be ob- 
tained it is of course impossible to say definitely, but very conserva- 
tive estimates make the saving in cost of transportation at least 
25 per cent., and the increase in speed at least 30 per cent. The 
advantage of electricity over mule or horse power would be much 
greater. If these results could be attained the benefit to the canal 


‘would be immediately greater than the benefit which would flow 


from all the proposed enlargements, and need not coet the state a 
penny. Boatmen could make many more trips in a season, fewer 
employés would be needed on each boat, no money would be re- 
quired for horses and mules, the large space occupied by steam- 
boiler and engine would be saved for freight, and danger from 
fire or explosion would be avoided. At the same time the in- 

tonnage and business of the canal would provide more 
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employment and more remunerative occupation for boatmen. 
Other advantages readily suggest themselves. It should be clearly 
understood, moreover, that the adoption of electricity as a motive 
power does not mean the abandonment of horse, mule, or steam 
power if boat-owners prefer to have their boats propelled by these 
powers. The idea is that whether the state furnishes the electric 
3 from its own plant, or whether individuals or corporations 

urnish it under contract, there will be no compulsion to use it, 
but the endeavor will be to supply it at such a low cost to boatmen 
that they will find it advantageous to apply it to their boate in 
the interest of economy. 

This plan need not interfere, either, with any proper enlarge- 
ment or deepening of the canal. Instead, if the plan is found to 
operate satisfactorily, the next logical and necessary step would 
probably be to so improve the canal as to enable the use of larger 
boats. But for the present I am quite convinced that the proper 
course is to give electric propulsion a fair trial, and if it accom- 
plishes what is claimed for it, a new era of activity and prosperity 
should begin for our canals. Grain has been carried during the 
last season from Chicago to Buffalo for as low as one cent a bushel; 
boatmen can carry it profitably at two cents a bushel. If by 
cheaper and quicker propulsion the cost from Buffalo to New 
York by way of the Erie Canal can be reduced to three cents a 
bushel, as is reasonable to suppose, there is no other carrying route 
that can successfully compete with it, and a continuance of New 
York’s supremacy is assured. Moreover, the harnessing of the 
tremendous water torrent of Niagara to the wheels of industry 
will furnish the cities of Buffalo and Rochester and all western 
New York with the cheapest power for manufacturing in the 
United States. We may look forward to the time when the great 
flour mills of the world will be located there, for the cheapness of 
power would more than compensate for the cost of transportation 
of grain from the fields of the Northwest. So with other manu- 
factories. Then, more than ever, will be needed cheap transpor- 
tation through the State. To day the Erie Canal does not carry 
one-half its capacity. Reduce the cost of transportation and 
increase the speed aud the tonnage will increase, and when the 
tonnage increases then will be the proper time to seriously con- 
sider expensive schemes of enlargement. 

„The essential point in arranging for the application of electric 
popu son on the canals is that the power should be furnished at the 

owest possible cost, and any construction of state works for this 

purpose or any contract with individuals or corporations for sup- 
plying power to the boatmen should be hedged about with abun- 
dant safeguards for the protection of the public interests.” 


THE NEW YORK STATE ENGINEER ON CANAL 
TROLLEYS. 


STATE ENGINEER SCHENCK, in his annual report to the New 
York State Legislature has a very interesting discussion of the 
iy lication of electricity to the canals of the State. It is as 

ollows : 

Ok the several schemes of improvement advocated by the 
friends of the Erie Canal, one of the most feasible, when its com- 
paratively small cost is taken into consideration, is that known as 
the Seymour plan, by which it is proposed to deepen the canal toa 
depth of nine feet of water, by raising the banks one foot and by 
excavating the bottom one foot, except through locks and over 

ueducts and culverts, and lengthening the locks so as to per- 
mit the passage of double headers. 

I have plans for an enlarged canal, 100 feet in width and 12 
feet deep, capable of bearing barges 250 feet in length and 25 feet 
broad on beam, with 10 feet draught of water, and of the lowest 
possible height above water, so that the greater part of the bridges 
crossing it could be fixed structures, instead of movable ones. 
The cost should not exceed $25,000,000. 

I recommend that a commission be appointed, whose duty it 
shall be to examine into this matter and to report its conclusions 
to the Legislature at the earliest time practicable. 

While there are some minor difficulties to be overcome in the 
pplication of the trolley system to canal navigation, such as the 
holding of the boat while not in motion or moving at a low rate 
of speed and exposed to the action of high winds, in proper posi- 
tion to secure easy contact of the trolley with the wire carrying 
the current, the devising of means by which boats traveling in 
the same direction at different rates can pass each other, or by 
which boats can be brought up to or taken away from a dock, etc., 
I think none of these difficulties are so serious but that they will 
be surmounted by the inventive genius of our people. The main 
3 is a purely economic one, and the success or failure of 
vestigations now in progress will be decided by the answer to 
the question, Can the electric power be furnished to each propel- 
ler at less cost than that of steam? 

Two trolley methods have been suggested by which to reach 
the desired end—one by establishing power houses along the line 
of the canal at such distances apart as wag be found economical 
or desirable, and in these power houses, by the use of fuel to 
to generate steam, transform this steam power into electric power, 

it this electric power by wire between these power houses, 
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and by means of a trolley wire communicate it to motors in canal 
boats acting to turn a screw wheel. The other is the generating 
of electricity in large quantities by means of water power at some 
point or points where nature has provided the means, and then 
transmitting the current over long distances by wire. 

From the figures furnished by the Albany Electric Railway, I 
conclude that if, as was shown me, we succeeded in developing 
in an engine cylinder one horse power per hour with two pounds of 
coal, we would have a consumption of coal to obtain one horse 
9 per hour applied at a distance of eight miles from power 

ouse of from four and a half to four and three-quarters pounds. 
This is in excess of the amount of the coal consumed by canal 
i to say nothing of difference in first cost of plant re- 
quired. 

The method of generating electricity in large quantities at 

ints where large water powers exist and thence transmitting it 

y wire over long distances is the one which, to my mind, con- 
tains the greatest promise of success. In order, however, to 
economically transmit the large quantities required, the current in 
the feed wire must pass at very high voltage, and in order to 
secure safety that in the trolley wire must pass at a low voltage. 
While it is perfectly feasible to transform an alternating current 
from a high to a low and from a low toa high voltage, unfortun- 
ately no means have yet been found for thus dealing with a con- 
tinuous current, and it is the continuous current alone that has as 
yet been successfully applied to the operation of motors. 

Upon the solution of one or the other of these difficulties, and 
upon the devising of means to more economically and perfectly 
insulate the feed wires, depends, in my opinion, the success or 
failure of the efforts now being made in this direction. 

I am advised that there has been develo by a corporation 
operating at Niagara Falls a water power yielding on the American 
side 200,000 horse power per hour (sic), and on the Canadian side 
120,000 horse power per hour, which, they state, could be disposed 
of at a profit to the corporation at the price of $4 horse power per 
annum, measured on wires at Niagara Falls, if sold in its entirety. 
In considering this question it must be remembered that the steam- 
boat has and must continue to hold an advantage over a trolley- 
propelled electrical boat in that she is independent of outside aid 
In navigating the Hudson River. 

I commend this subject to your careful consideration and hope 
that you will adopt the necessary legislation to secure the con- 
tinuance of the investigations and experiments necessary to reach 
@ conclusion, 


FROM NEW YORK TO PHILADELPHIA BY ELECTRIC RAILWAY. 


Waar will be, when completed, the longest electric railway in 
existence is about to be built between New York and Philadelphia 
by way of Newark, Paterson and Trenton. The originator of the 
enterprise is Mr. Joseph H. Reall, of Bloomfield, N. J., who is 
well known asa railway builder, and the New Jersey Railway 
Company has been fornied to carry out his plan. 

There is already an electric railway projected along the banks 
of the Delaware from Philadelphia to Trenton. Beginning where 
this ceases, Mr. Reall’s system leaves the latter town and passes 
through Lawrenceville, Princeton, Kingston, Rocky Hill and East 
Millstone to Bound Brook, whence branches lead to Somerville 
and Raritan, on the west and New Brunswick on the east. Pass- 
ing north from Bound Brook the line runs northeast to Westfield, 
passing through Dunellen, Plainfield and Fanwood. From West- 

eld a branch will run to Rahway, Elizabeth, Woodbridge, Boyn- 
ton Beach and Perth Amboy, forming a short line from North 
Jersey and Eastern Pennsylvania to the seashore. 

The line continues northeast from Westfield passing through 
Springtield, Millburn, Wyoming, South Orange, Orange, West 
Orange, East Orange, Bicomtield, Montclair, and thence to Pater- 
son, with a branch from Millburn to Irvington and Newark on the 
east and to Morristown on the west. Another branch extends 
from Montclair to Caldwell. Altogether, the system comprises 
more than one hundred miles of track. From Newark to Jersey 
City there is now a well equipped electric road in actual opera- 
tion. 


The entire line has been surveyed, the right of way has been 
secured and the necessary franchıses are assured. The people 
from one end of the line to the other are highly in favor of its con- 
struction, and the leading and most influential men in the differ- 
ent towns and the intermediate country through which the road 
passes are actively interested in and warm supporters of the enter- 
prise. The road will be laid with seventy and ninety pound steel 
rails and equipped with thirty-four foot, double motor cars of thirty 
horse power each. The speed will be eight to ten miles per hour 
in cities and towns, and twenty-five to thirty miles in the country. 
The cars will be run on from fitteen minutes to one hour headway, 
according to the amount of traffic, and where the trade demands 
it, five minutes headway. Five power plants of 1,000 horse power 
each, located at Trenton, Rocky Hill, Bound Brook, Westfield 
and Orange will supply the power. 

The road will connect with the principal steam roads of the 
State. It will intersect both the Pennsylvania and Reading at 
Trenton, the Pennsylvania at New Brunswick, the Lehigh Valley, 
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Reading and New Jersey Central at Bound Brook, the New Jerse 
Central at Plainfied and Westfield, the Morris & Essex at Mill- 
burn, South Orange, Orange and Montclair, the Delaware, Lacka- 
wanna & Western at Paterson. the New York & Greenwood Lake 
at Orange and Montclair, the Erie and the Susquehanna & West- 
ern at Paterson. 

The New Jersey Improvement Company has been incorporated 
to build and equip the north end of the road ready for operation 
and work will be commenced early in the spring. Its officers are: 
J. L. Stadelman, president; E. W. Hine, vice-president ; Charles 
E. W. Smith, treasurer; John U. Bethell, secretary. Another 
construction company will probably be organized by Mr. Reall to 
build the southern end and the branch lines. 


STORAGE BATTERY TRACTION AT BEREA, OHIO, 


THE beautiful little town of Berea is located west of Cleveland, 
O., with which it is connected, bes des the railroads, by the Cleve- 
land and Berea Street Railway. This road is ten miles long, and 
runs through a fertile farming country its entire length, for it 
connects at the Cleveland end with the terminus of the Woodland 
Avenue and West Side Street Railway. Starting from the Cleve- 
land end the car has to mount one 4 per cent. grade 600 feet long; 
then after half a mile stretch of nearly level road comes a grade 
a little over 5 per cent. about 800 feet long. These two grades are 
the only large ones on the line but the road is made up of smaller 
ones as it is in no place level. The track is laid on one side of the 
country road and follows the ups and downs of the land, as very 
little grading has been done. The road crosses the L. S. & M. 8. 
R. R. twice and runs under the C. C. C. & St. L. R. R. by a tunnel. 

The road is operated by the storage battery system of the 
Ford -Washburn Storelectro Co., of Cleveland, Ohio. At present 
there is but one car on the road and this is equipped with only 
one set of storage batteries; yet this car has been making three 
round trips, or sixty miles, every day since October 2, and in the 
first 81 days carried 4,753 passengers and covered about 2, 000 
miles. Part of the time an open trail car has been attached to the 
battery car and on Sunday, October 22 the two cars carried 460 
passengers on the three round trips; 142 passengers at one time, 
one way, on the two cars. 

On November 19, the motor car without the trailer brought 78 
passengers from Berea to Cleveland. In drawing the trailer and 
carrying 142 passengers up the 5 per cent. grade the ampere meter 
registered 130 amperes. A large permanent power house will be 
erected at the Berea end, which will be equipped with modern 
machinery for handling and charging the cars and batteries. At 

resent there is a temporary power house, with a 10 h. p. thresh- 
hé engine and boiler, belted direct to a 16 ampere 500 volt Ford- 
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FoRrD.W ASHBURN CELLS UNDER THE CAR SEAT. 


Washburn generator. The car has only one set of batteries at 
present, and the cells are charged before each round trip which 
takes about two hours. 

The car is 28 feet long over all and 21 feet inside measure, and 
was built by the J. G. Brill Co., of Philadelphia, especially for this 
road. It is painted white with gold trimmings, has plate glass 
windows, fancy hard wood interior finish and is handsomely up- 
holstered. The batteries are placed under the seats, in three rows 
of 28 cells each, on either side, making 168 cells in all. The car 
body is mounted on a Tripp truck with extension springs having 
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a wheel base of 7 feet with 88-inch wheels. The car is propelled 
by one 35 h. p, series wound Ford-Washburn street car motor 
n lbs. 

The Ford-Washburn Storelectro Co. have two means of vary- 
ing the speed of their cars, the first dependent on the manner of 
coupling the batteries by which three speeds are obtained, i. e., 
with four sets of 42 cells each in multiple, giving 84 volts, with 
two sets of 84 cells in multiple giving 168 volts, or with the entire 
168 cells in series giving 386 volta; the second consists in com- 


THE FORD-WASHBURN STORAGE CAR ON THE CLEVELAND AND 
BEREA ROAD. 


mute ing the fields by which four changes in speed can be ob- 

tained. 

2A special switch for instantaneously shutting off the current is 
laced at each end of the car to be used in cases of emergency. 
he car is further equipped with ratchet brakes and all latest 

improvements, 

The road has been in operation since October 2. It has carried 
over 7,000 passengers, and has plowed its way from Berea to 
rete through snow which at places was more than two feet 

eep. 


MISCELLANEOUS. 


THE ELECTRICAL TRANSMISSION OF POWER 
FROM NIAGARA FALLS.—IV. 
(Conciuded.) 
BY PROF. GEORGE FORBES. 


GENERAL DESCRIPTION OF A 5,000 H. P. ALTERNATOR. 


On the bed-plate a vertical cylinder is bolted, with projections 
to support the fixed armature and the bearings of the revolving 
part. The armature coils are wound independentiy and can be 
removed and changed. They are fixed in slots in the fixed arma- 
ture. They are encased in an oil-tight casing through which oil 
can be circulated. The field magnet is external to the armature, 
and has the poles pointing radially inwards. It consists preferably 
of forged steel supported by a spider with eight arms, which may 
beof steel with a covering of thin sheet metal, on which cups are 
provided for forcing air into the interior of the machine. The 
pole-pieces are bolted on to the steel rim. The field coils are of 
copper strip, two coils being wound upon each pole, with a space 
between them for air circulation. The exciting current 


is applied by rings of tempered copper on the spider, 
having fixed brushes rubbing on them. The hub of the spider 
is firmly fixed to the upper end of the shaft. The spider 


supports the heavy rim by 16 studs and nuts. The shaft is sup- 
ported by two bearings, each of which has four radial arms, 
which are bolted to four corresponding projections on the cast- 
ironcylinder. This cast-iron cylinder is bolted to the bed-plate, 
and adjusted thereon by wedges. Besides having on it the pro- 
jections for carrying the bearings on its inner side, it has on its 
outer periphery a series of vertical ribs against which the stamp- 
ings, or sheets of iron forming the armature, rest. It also sup- 
ports the lower end plate on which the armature is built up, and 
the armature is keyed to it, by a single key. The armature is 
wound drum fashion—that is, all on the outside. This enables 
the coils to be wound independently and laid in their place, and 
also to be easily replaced in case of accident. In order to do this 
satisfactorily, the slots for each coil in the iron are cut, not radi- 
ally, but parallel to each other. Each coil is encased in insulat- 
ing material, which forms a tube through which oi] may flow as 
in a transformer, but may be forced, in which case its circulation 
is maintained by a pump. Round the base of the machine there 
are two oil pipes, one being the inlet the other the outlet, 
The inlet pipe is connected with a reservoir of oil in the power- 
house. The outlet pipe leads by another pipe to cooling arrange- 
ments in running water, from which the oil is pubes to the 
reservoir. From the inlet pipe 16 brass tubes are led to the juno- 
tion boxes at the bottom of the 16 coils; the 16 other brass tubes 
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are led from the junction boxes at the top of the coils through 

interior of the fixed armature and bent over the foundation 

te. and so connected to the outlet pipe which surrounds the 
bed plate. The bed - plate is a single iron casting, and in order to 
enable it to be transported over the railways it was 5 to 
liwit its diameter, as shown in a supplementary drawing, which 
shows the improved oiling arrangements, which were worked out 
by my chief draughteman at Niagara Falls, Mr. Baumann. The 
armature is built up of thin sheet iron, with ventilating spaces as 
shown on the drawing. The bolts which hold the armature to- 
gether are eight in number, to be made of nickel-s‘eel, a metal 
which has the great advantage of being non-magnetic, and of 
very high electrical resistance and great mechanical strength. 
The amount of nickel is 25 per cent. 

There are 16 armature coils, eight being of one kind, called 
“ short ” coils. and eight of another kind, called long ” coils, the 
length of wire on each coil being thesame. The short coils are 
bent over at the end plate, and the long coils are wound in one 
plane, and enclose the short coils. I find that if we are to havea 
very stiff field, with first-class quality of iron in the fields, each 
coil would consist of 72 turns of pure copper wire, No. 0 of the 
Brown & Sharpe gauge, which gives a very low density of cur- 
rent, and reduces the heating. In fact, it has been my view that 
in designing the machines for so great and permanent a work 
every effort should be made to reduce the rise in temperature, 
even to far below what has ever been done in the past. The un- 
equal expansions and contractions of materials in a machine of 
this kind are ay injurious to its permanence, and affect the in- 
sulating material seriously. The layers of wire in the coils are 
separated by mica. Each coil when wound has strips of insulat- 
ing materia] laid spirally round it, so that oil may circulate 
freely in the intervals, and the whole is enclosed in a casing of 
strong insulating material.. The material which I prefer for this 
pu is certainly woodite, an eighth of an inch of which will 
not break down with 80,000 volte, and which is not acted upon by 
oil even at high temperatures. I have a record of tests with oil 
which are conclusive on this point. It is quite the best material 
I have seen for the pu „though costly, and, being a secret 
process, it may be difficult to ensure uniformity. 

The frames of the bearings are of cast iron, with four radial 
arms, which rest upon four projections cast on the vertical cylin- 
der, and are bolted tothem. By this means, when the field mag- 
nets with the shaft have been lifted out of place, the bearings can 
be twisted through an angle of 45 degrees in a horizontal plane 
and then raised out of place, leaving a space of five feet in di- 
ameter through which portions of the turbine shaft can be raised 
for repair. The bearings are oiled at the centre by oil forced under 
pressure through a pipe. The oil is then distributed over the bear- 
ings by spiral 5 A spiral groove is also cut in the hub of 
the frame, with a pipe at each end to admit of water circulation 
to cool the bushing. At two opposite sides of each bearing the 
bushing is made thin, and a rod of bismuth is soldered thereto; so 
that if the bushing is heated, a thermo-electric current shall be 
created which, by means of a relay, can ring a bell in the power- 
house. When this occurs, water can be immediately admitted to 
cool the bearings, and the attention of the workmen drawn to the 
necessity of an examination. 

One of the which required most consideration was the 
material of which the spider supporting the field magnets should 
be constructed. The best plan is to make it of steel, for the sake 
of lightness, and to cover it with a copper covering, which might, 
1 be spun; or, perhaps better, electro-deposited nickel might 

Between the pole - pieces the space is filled up with a screen or 
plate of metal so as to direct the air ventilation only upon the 

which most require cooling. 

It will be obvious from this design, considering that the speed 
of revolution is 250 per minute, that great care has to be devoted 
to the balancing of the revolving parts; everything has to be cal - 
culated not only fora speed of 250 revolutions, but for double 
that amount, which is the maximum speed at which the turbines 
could possibly run—at which speed they might run through a 
break down of the governor, although this is an accident almost 
impossible to occur. Each of the revolving parts will of course 
be balanced individually, and I have suggested a plan for the 
final balanc ng which seems likely to be effective. A temporary 
bushing would be put in the bearings, of india-rubber lined by a 
thin metal tube. The dynamo would then be rotated slowly and 
the balance adjusted in the usual way. The speed of revolution 
would be ually increased—a new adjustment being made at 
each s —until a speed of 500 revolutions a minute is attained, 
and when an adjustment has been made at this speed it is pretty 
sure that the balance at 250 revolutions per minute will be very 
perfect, and the mechanical friction reduced to a minimum. 

As stated before, the oiling arrangements have been intro. 
duced not only to ensure higher insulation and to preserve the 
insulating material, but also to lower the temperature as much 
as possible. because every step we take in the reduction of tem- 

rature isan advance. These oiling arrangements may perhaps 
adopted in the future, but at present we are not making use 
of them in the machines which are in process of construction. 
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When we have had experience with these we may in future 
adopt the oiling arrangements; and as there is likely to be a 
great development in the direction of electric transmission of 
power in connection with the utilization of water power in 
many parts of the world, it has seemed well to me to put before 
you these details, so that they may be considered in other cases 
that may arise. 

Ata meeting of the Board of Directors in New York lately it 
was resolved, on the recommendation of the consulting engineers 
of the Company, that the contract for two or three alternators, 
each of 5,000 h. p., should be assigned to the Westinghouse Elec- 
tric and Manufacturing Company of Pittsburgh. I would wish to 
state how much we owe to Mr. Westinghouse, and to his chief 
engineer, Mr. Schmid, for the zeal with which they have taken 
this matter up and their desire to meet our views and to secure 
for us machines of which they felt they could guarantee the 
satisfactory performance. 

Before leaving the subject of the dynamo, I would wish to 
point out that it has been designed for special circumstances in 
connection with the Cataract Construction Company’s work. Ifa 
dynamo of the same type were being constructed for another 
p ace, it is certain that modifications would have to be introduced. 

particularly draw attention to the fact that some trouble in get- 
ting out a good mechanical design arose from the necessity which 
existed of being able to provide a clear space of about 5ft. 
diameter in the middle of the machine without taking the whole 
machine to pieces, the object of this being to enable us to lift up 
portions of the turbine shaft which it might be required to put 
into repair. In any case, where the long shaft existing in our 
case is not required, the design of the dynamo is much simplified 
and would more nearly approximate to the first design but 
arranged for 33 periods a second. 

If the present paper were intended to relate solely to the sub- 
ject of the utilization of power at Niagara Falls I would be con- 
tent with describing what has actually been done; but I foresee 
that there is going to bea great development in utilization of 
water power and its electrical transmission. I am, therefore, in- 
clined to sav a few words on some other details which we have 
been carefully considering, but about which no definite decision 
has been arrived at. 

Before doing this I would direct your attention to the drawing! 
representing a plan of our power house, in which you will per- 
ceive the inlet passages A, from the great canal, B, which draws 
its supply of water from the upper river. From these inlet pas - 
sages the iron pipes or flumes, C, pass vertically downwards to the 
bottom of the great wheel-pit, which isa slot cut in the ground 
to a depth of nearly 200 ft., at present large enough to contain four 
turbines in line, but which can be extended toa much greater 
length, the whole capacity of our tunnel being 100, 000 h. p. The 
drawing shows circles, D, in the plan, which indicate the position 
of the turbine and dynamo above it, and the position of a hatch- 
way F, by which material can be raised or lowered. It will be 
noticed that between the inlet channels and the wheel-pit the 
flumes are bent downwards, and thus leave a V-shaped space G, 
which I have appropriated to make a subway, running along the 
whole length of the power-house, to carry the high-pressure con- 
ductors. It will, of course, be understood that the slot forming the 
wheel pit is arched over at the top to form the floor of the power- 
house, upon which the dynamos rest. It will be noticed that at 
the north end of the power. house there is a large square chamber 
H, in which I propose that all the measuring instruments and 
other apparatus under the control of the chief electrician shall be 
assembled. Underneath this chamber there is a cellar in direct 
communication, first, with the subway which I have described as 
existing in the power-house ; and, second, with the subway which 
leads outwards from the power-house at present as far as the 
Pittsburgh Reduction Company’s works, and may possibly eventu- 
ally lead to Buffalo. In this cellar all the high-pressure wires, the 
transformers, the artificial load, and other high pressure machinery 
will be placed. It will be noticed that other spaces are left in the 
floor forming trenches along which the conductors can be carried 
With these arrangements there can be no possibility of danger to 
any person in the power-house ; and if any wires are to be found 
laid along the walls of the power-house or elsewhere, I wish it to 
be a maxim that we shall be able to place upon these wires a card 
marked No Danger,” so that there will be no possibility of 
danger from any person touching anything in the power house. 

With regard to the exciting current, the best plan available at 
this moment is to use one of the machines which are generally 
known as the Schuckert machines, for converting the alternating 
into a continuous current, transformers being inserted in order to 
lower the pressure. In order that the exciting current may in- 
crease with the lead, it would be well to make these transformers 
of special construction, each having two primaries and one second- 
ary. One of the primary coils would be in series with the main 
circuit, and the other in shunt. I would furthermore make these 
transformers sufficiently large to deal with all the dynamos which 
are in the central station, and I would subdivide the secondary 


1. The drawings acçompanying Prof. Forbes’ paper are not yet avajlable for 
publication.—Eps. E. 
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coil into sections, to enable us to cut out a section of the trans- 
former when we cut out one of the dynamos. When we wish to 
cut out a dynamo, a switch would be worked which would at the 
same time short-circuit the field coils of that dynamo and also cut 
one section of the secondary of the transformer which is supplying 
exciting current to all the dynamos. This plan allows the fields 
of all the alternators to be put in series—a desirable arrangement 
for parallel working. A resistance may, of course, be put in cir- 
cuit with the fields of the alternators for regulation. 

I presume it will be taken for granted that in any large work 
of this sort the primary circuit should never be broken when in 
action. For my part, I hold that this should be the case even in 
smaller stations. 

An important feature for putting the dynamos in parallel, and 
for removing a dynamo, is an artifical load. It is desirable that 
this artificial load should consist partly of a resistance and pariy 
of self-induction. It is only by this means that the dynamo whic 
is going to be put in circuit can be brought to exactly the same 
condition as those which are working, both as regards volts and 
amperes. Itmay be well todescribe the operation which take place 
when a dynamo is switched in parallel with the others. First, 
connection is made between the armature and the artificial load ; 
then the exciting switch is turned so that an extra section of the 
transformer is put into play, and the short-circuit on the field 
coils of the dynamo is broken. The dynamo being excited, the 
turbine is then started, or this may be done at first. The artificial 
load is then adjusted until the dynamo is giving the same volts 
and amperes as the others. A synchronizer is then placed between 
the artificial load and the external circuit, and so soon as the 
synchronism is attained a switch is closed which connects the 
artificial load with the external circuit. Resistance is then put 
into the artificial load until there is very little current going 
through it, when it is switched out, and the dynamos are all 
working in parallel. To cut out a dynamo from the circuit the 
operations are performed in the opposite order. The artificial 
load with high resistance is put in connection with the external 
circuit ; the resistance is gradually diminished until it indicates 
the amount of work that is being performed by one dynamo ; the 
connection between the artificial load and the main circuit is then 
broken, leaving the 9 (which is being switched out) feeding 
the artificial load. e resistance of the latter may then be in- 
creased, and the exciting switch actuated so as toshort-circuit the 
fields of the dynamo, and to remove one section from the second- 
ary of the exciting transformer. The supply of water to the tur- 
bine may then be shut off. 

If machinery is worked, even at 29,000 volts, in the manner I 
have described, there is no possibility of injury from any great 
rise of electrical pressure, unless the eternal circuit be by any 
means accidentally broken. To provide against this sort of trouble 
I would have wires coming from the external circuit where it 
enters the power-house, connected through a large resistance, or 
through the primary of a transformer, the secondary of which con- 
tains a resistance. In circuit with it I would have a break con- 
sisting of two carbon points at a distance of about half an inch 
apart if we were dealing with 20,000 volts, so that an arc could not 
be formed unless the pressure rose above the normal value. Under 
these circumstances, so soon as any resonant effect due to the 
breaking of the circuit or due to any other cause raises the electric 
pressure above the normal, an arc is established across the 
carbon points, and so a load is put on which removes the cause of 
the extra high pressure. This is the only automatic means which 
I have been hitherto able to think of which is sufficiently rapid in 
its action to overcome any possibility of injury to the dynamo or 
transformers. 

J have attempted in the course of this Paper to give you some 
idea of the work which has been actually done or decided upon at 
Niagara Falls, and also to show you the views to which I have 
been led by any special experiences which I may have had as to 
the general ideas which ought to guide us in the construction of 
paor in the future for transmitting power to a distance elec- 
trically. 

In describing the different plans which are available I have 
avoided mentioning the names of those numerous electrical 
engineers and manufacturers who, by their inventions, researches, 
or applications have advanced the art; or discussing their claims 
to priority ; but I cannot couclude this Paper without mentioning 
the names of some of those who, in one way or another, have 
made great steps in the applications of alternating currents to 

wer purposes. I would particularly mention the names of 

essrs. Ganz and Co., Mr. Schuckert, the Allgemeine Electricitats 
Gesellschaft (of Berlin), the Oerlikon Fabrik, and Messrs. Brown, 
Boveri & Co.; also Mr. Eickemeyer, Mr. Ferranti, Prof. Ferraris, 
Prof. Fleming, Dr. J. Hopkinson, Messrs. Hutin and Leblanc, Mr. 
Rankin Kennedy, Prof. Mengarini, Mr. Mordey, Mr. Tesla, Prof. 
Elihu Thomson, and Mr. Henry Wilde. I feel that all of us owe a 
great deal to their work. 

In conclusion, I wish to draw attention to the figures which 
show the relative merits of high and low frequency with polyphase 
motors. 

Everything is identical in the two figures, except that, the 
frequency of one (a) being double of the other (b), a 16 poles, 
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d has 8. The armature is identical in both, and revolves at the 
same speed and does the same work; and the fleld revolves at the 
same rate in both, and the induction and current-density are the 
same. The differences are that a has more copper and less iron 
than b. The comparison of efficiency depends on the depth of both. 
As an example, assume that a has 50 per cent. more copper in the 
fields than b, the ampere-turns per pole being necessarily the same 
in both, and that b has 50 per cent. more iron than a, and that the 
hysteresis loss in b (= H:) is equal to the resistance loss in its 
copper coils (= C;). The values for a are— 


H, = 2 * J H.; 
8 
O0 =- 3 
0. 


. (+ p Jo 1.42 X (H. +C). 


Thus the total losses in the field of higher frequency (neglecting 
eddy-currents) are 42 per cent. more than in the field of lower 
frequency. 


LITERATURE. 


How to Wire Buildings. By Augustus Noll, E.E. New York, 
1893. C. C. Shelley. 162 pages, 54¢ x 8 inches. Price 61. 50. 


In this utilitarian age when practice keep so closely at the 
heels of theory the successful workman in any branch must 
fortify himself in every way if he is not to be outdistauced by his 
more studious fellows. This demand for more knowledge has 
given rise to a host of so-called practical books intended to- 
convey to the artisan the results of actual experience, as distin- 
guished from the theory or laws on which the subject treated of 
is based. But there are two kinds of , practical” works. One of 
these is the result of a gathering together of materials and knowl- 
edge acquired by hearsay, as it were, and frequently the outcome 
of much painstaking labur on the part of the authors. Such works 
have a certain value, but they almost invariably fall short of their 
intended purpose by lacking those small but all-important details 
which serve as the links that join the whole together and the. 
knowledge of which makes the successful workman. 

The other type of the practical“ book is that which is writ- 
ten by one who has actually done the things which he describes, 
who knows in just what manner they are carried out most con- 
veniently and expeditiously and who is thus in a position to note 
the little, all important details above alluded to. It isof this sec- 
ond type that Mr. Noll's book is an excellent example. Himself 
a successful workman (in the true sense), of long and varied ex- 
pe he is eminently qualified to describe to others what he 

as himself found to give the best results in practice. 

In these days of Boards of Fire Underwriters and numberless 
wiring rules and constant threats of increased insurance rates on 
buildings lighted by electricity it is specially desirable to put into 
the hands of every one connected with the installation of a light- 
ing plant, from the architect down to the wireman, a source of 
correct information, and the work before us is the first of its kind 
which can be said to meet broadly the requirements, 

The author in carrying out his design first gives us a series of 
considerations governing wiring work in general, and introduces 
here the duties and qualifications of a wiring foreman. That all- 
important question of the location of the conductors serves to 
bring out forcibly the value in a work of this kind of that personal 
experience about alluded to. Throughout all this section of the 
book we read between the lines the instances of the “troubles” 
encountered in the past, the removal of which has often been 
accomplished at the cost of much time and money. The way 
bow not to do” work of this kind is here forcibly brought home 
to thereader. The location of the conductors, with reference to 
the other numerous adjuncts to modern buildings, having been 
discussed, the author takes up the question of the division of 
circuits and distribution of current, and the laying out of wirin 
pann: and here again Mr. Noll’s ripe experience is i 

ə describes clearly, and by the aid of diagrams, the panel” or 
“ grouping system, and various other systems, and the means 
to be adopted for obtaining equal pressure throughout the system, 
and pointing out the situations in which one or the other will be 
found to be most advantageous. The wiring from converters is 
also fully explained and shown by diagrams. 

That later outgrowth of necessity, conduit wiring, has afforded 
the author opportunity of showing the beauty and value of this 
system to its fullest extent, and the methods of carrying out such 
9 oy treated with corresponding fullness in a well-illustrated 
c r. 

Not the least important part of work of this nature is the loca- 
tion of the lamp outlets in order to obtain the best illumination. 
On this subject, that is, the distribution of light, we find much of 
value, especially to the architect, on whom the duty of selecting 
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the proper location of lamps usually falls. In addition to the 
general rules found in the past to give the best lighting effects, a 
number of special cases are added and considered, such as the 
lighting of show windows, churches, theatres, paintings, eto. We 
also find a special chapter devoted to stage and theatre wiring 
which is replete with practical hints and suggestions. 

As the work is intended also asa guide and aid to those in 
charge of isolated lighting plants, the author has included a num- 
ber of useful chapters on kindred topics, such as insulation, appli- 
ances, connections, fuse wire, pulleys, belting, the setting up 
and running of dynamos and motors, and also on the duties of 
the engineer in charge. 

Throughout the volume we find practical examples of wiring 
worked out by simple methods which can be followed by any one 
having a knowledge of simple arithmetic, with accompanying 
tables of safe carrying capacity, etc. 

A feature of the book are the excellent diagrams which might 
well be used as models by those engaged in laying out wirin 
plans. If to all this we add a most pleasing literary style o 
treatment of the subject, Mr. Noll’s work will be found to have a 
charm not often met with in books of such a strictly technical 
character. We may be pardoned if we make use here of the trite 
expression, that no one in any way connected with the 
5 5 2 8 of an electric light plant can afford to be without 


REPORTS OF COMPANIES. 


CHANGES IN GENERAL ELECTRIC OFFICES, 


In accordance with the policy of economy and retrenchment 
that has been carried out for some time past by its executive 
committee, the General Electric Co. has now decided to move its 
‘ main offices to Schenectady, where the largest works are. As 
a result of this change, preparations are already being made for 
the transfer to Schenectady of various d ents heretofore 
located at New York, Boston and Lynn, and every vacant house 
or room in the old Dutch town is being rapidly taken up. There 
will thus result a notable concentration of the manufacturing, 
selling and engineering forces of the company, and it is believed 
that much expensive delay and friction will be avoided. The de- 
Sab aa moved include the Lighting, Power, Mining, Railway, 

upply and Accounting,as well as the Engineering. This will neces- 
sitate the removal to Schenectady of the Engineering Staff from 
Lynn, and the heads of all these departments will aleo have to 
make the like change. It has been rumored that Prof. Elihu 
Thomson would move to Schenectady, but this is obviously un- 
true. A large amount of manufacturing of staple pou will 
still be done at Lynn, but it is the intention to handle heavier 
work at Schenectady on account of its superior facilities. The 
executive offices will remain in Boston as heretofore. The Com- 
pany will retain offices at 44 Broad st., New York, where the East- 
ern District will continue its headquarters and the executive 
officers and heads of departments will use them as necessity or 
convenience of business requires. 

These changes will naturally have some effect on the District 
Offices, into which the policy of retrenchment is aleo being pushed; 
but it will be a few months before all the necessary readjustments 
The Eastern District, will, as stated, 


will be clearly seen or made. 
continue in New York, but important changes or reductions have 
been begun in Washington and Pittsburgh. Western business 


will, it is understood, be almost wholly handled from Chicago. 


COLLEGE NOTES. 


THE ROBERTS CORRESPONDENCE SCHOOL OF TECHNOLOGY, 


Mr. E. P. ROBERTS has added to the faculty of his Correspond- 
ence School, Brainard Block, Cleveland, Mr. rge T. Hanchett, 
a graduate of the Boston Institute of Technology, and a man of 
considerable practical experience. Mr. Hanchett learned the 
trade of machinist, and worked his way through college, a fact 
that will give peculiar value to his instruction. courses in 
analytical geometry and calculus by Mr. Hanchett, and roof 
trusses and bridge building by Mr. F.C. Osborne have just started, 
and the local class in civil engineering begins this month. Mr. 
Roberts finds that having the local class is of very great assistance 
in presenting the matter to his correspondence students, as the 
staff are thereby enabled to anticipate many of the questions that 
would be asked them. They give a local lecture on the subject, 
then revise it, paying special attention to the snags on which the 
local students have struck. The school is now educating men in 
every section of the country, and has many inquiries from 
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LEGAL NOTES. 


EDISON PHONOGRAPH LITIGATION. 
MR. EDISON V8. THE EDISON UNITED PHONOGRAPH OO. 


Suir for $1,000,000 damages has been begun by Thomas A. 
Edison in the New Jersey Supreme Court against the Edison 
United pence en. Company. The alleged d are repre- 
sented to have been done the plaintiff through the sales of phono- 
graphs in this country and abroad by the defendants. 

The Edison United Phonograph Company has also begun a suit 
against Thomas A. Edison, the Edison Phonograph Company and 
the North American Phonograph Company for $400,000 damages 
claimed to have been done the plaintiff's business by the defendant 
companies in selling phonographs in foreign countries. 


PERSONAL. 


PRor. I. THORNTON OSMOND who has for some years been de- 
veloping a course of electrical engineering in the Department of 
Physics in the Pennsylvania State College, has succeeded in 
getting the trustees to make a separate electrical engineering de- 
partment. He will now devote himeelf again strictly to scientific 
work in physics. Prof. Osmond has favored THE ELECTRIOAL 
ENGINEER with many interesting contributions. 


Mr. NEwTon HALL, who for some time past has been con- 
nected with one of our most esteemed electrical contemporaries, 
has resigned his position, and is now interested in the American 
Electrical Publishing Co., with headquarters at 186 Liberty street. 
He is the assistant er of this new concern, and in that 
capacity will have charge of the publications which it will issue, 
notably the Electrical and Street Railway Reporter, a journal to 
make its first ap ce March 1 asa monthly. Combined with 
this journal will be July and January issues called Director 
Editions, whose character is described in their title. Mr. 
has long made a specialty of this class of work, in which his past 
success. accuracy and experience will e of great value. 
vier Hall gives us a really good Electri Directory all will be 

orgiven. 


OBITUARY. 


A. C. WHITE. 


THE death of Mr. A. C. White. who was well known in tele- 
hone circles, took place on the 27th of December at his home in 
ton. Mr. White was born in North Dighton, Mass., in 1858. 
He had been associated with telephone interests for the past seven 
years. A graduate of the Massachusetts Institute of Technology 
in 1882, where he completed the regularly prescribed course in 
hysics, he at once entered the electrical field, in which he waa to 
me so active a worker. His studies at the Institute of Tech- 
nology were entered upon with a distinct leaning towards elec- 
trical matter, and the marked ability shown by him in his work 
was later testified to by his appointment as lecturer at the Institute 
on some of the commercial aspects of electric e a 

His first position on graduting was with the U. S. Electric 
Lighting Company in Boston. hile there he did some work on 
the arc light which led to an ingenious experimental method of 
regulation depending on the sudden change in the k. M. F. of the 
arc in passing from the hissing to the silent condition. The results 
of this work were publisbed at the time in an English electrical 
periodical. His association with the U. S. Company terminated 
in 1884. At that time he went West, and was until 1888 connected 
with the Western Edison Company in Chicago. It was during his 
association with these two active companies, at a time when elec- 
tric lighting was making at progress in being introduced in 
this country and when problems to be solved cropped up in rapid 
succession, that Mr. White obtained the great fund of experience 
and practical knowledge of all the details of the electrical business 
for which he was so well and favorably known by those in the 
fraternity who came into contact with him. 

In 1886 he entered the employ of the American Bell Telephone 
Company in Boston. The principal result of his labors in this field 
was the invention of the present Long Distance Transmitter 
—known to telephone men as the Solid Back Transmitter — 
which has contributed in a remarkable degree to the development 
of the long distance service. 

Mr. White was a member of the American Institute of Elec- 
trical Engineers, the Society of Arts, and the Mathematical 
Physical Society. A wife and young daughter survive him. 
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SOCIETY AND CLUB NOTES. 


UNIVERSITY EXTENSION LECTURES TO ELEC- 
TRICAL WORKERS. 


THE excellent educational work that is now being done by 
means of what is known as University Extension lectures and 
studies furnishes remarkable evidence of the general public desire 
for fuller information and instruction on the subjects that cannot 
well be taught at school and yet are ordinarily beyond the reach 
of those who are unable to attend a college course. In England, 
where it originated, the plan of University Extension may be said 
to have risen to the dignity of a national movement,” so widely 
and successfully has it been applied ; while in this country admir- 
able results have already been attained on similar lines. New 
York State has piven generous support to the idea, and in this 
city Columbia College has taken the work in hand with the vigor 
and the enthusiasm that are so rich with promise for her splendid 

uture. 

Under the auspices of Columbia College, the organization 
known as the Brotherhood of Inside Electrical Workers has 
formed a University Extension Club, whose membership is 
already running up to 500. In this club each member subecribes 
$2 for a course of ten lectures on practical electrical subjects, but 
the lectures will also be thrown open to anyone who is willing to 
spend 25 cents each time for the privilege of listening to any 
special one or two. Toward this praiseworthy scheme, so entirely 
creditable to a trade organization, President Low has himeelf 
contributed $1,000, while the various firms in the Electrical 
Contractors’ Association have also given substantial financial 
proof of their support of the movement. In this way the expenses 
will be met, including those of the hire of the large hall at per 
Union, the use of apparatus and current, and the use of lantern 
Pate other auxiliaries. The course of lectures arranged is as 
ollows : 

Jan. 15.—Batteries, Primary, Secondary and Thermo. Mr. C. 
O. Mailloux. 

Jan. 22.— Alternating Current Dynamos, Motors and Trans- 
formers. Mr. Wm. Stanley, Jr. 

Jan. 29.—Direct Current Dynamos and Motors. Dr. Schuyler 
S. Wheeler. 

Feb. 5.—Electrical Measurements. Mr. A. E. Kennelly. 

Feb. 12.—Electric Lighting. Prof. F. B. Crocker. 

Feb 19.—Street Railways. Mr. T. C. Martin. 

Feb. 26.— Power. Mr. Nikola Tesla. 

March 5.—Telegraphs. Mr. Wm. Maver, Jr. 

March 12.—Telephones. Mr. J. J. Carty. 

March 19.— Alarms. Mr. Wm. Maver Jr. 

A very interesting feature is that these lectures, each of which 
is to be a plain, straightforward explanation of the subject, will 
be followed by class work. The instructor in charge will give a 
short talk on the subject of the preceding lecture. This talk, 
which will be in the nature of a review,“ will embody answers 
to questions that have been submitted to him in writing. This 
work will be in charge of Mr. W. H. Freedman, tutor in electrical 
engineering at Columbia College, and will be most valuable to all 
who participate in it. Members will also be helped by syllabuses 
and by lists of good books to read in connection with any pre- 
ferred branch of study. 


BROOKLYN INSTITUTE OF ARTS AND SCIENCES. 


Before the Electrical Department of the Institute, of which 
section Mr. James Hamblet is president, on Friday, Jan. 5, Mr. A. 
W. R. Peirce of the Crocker-Wheeler Electric Co. read a paper on 
„The Dynamo: Its Construction and the Principles of Operation.” 
The lecture was largely attended, a delegation from the electrical 
class at the Pratt Institute augmenting the regular numbers, 
Mr. Peirce handled his subject in a delightful way, illustrating 
his remarks by blackboard drawings and by parts of dynamos and 
portions of machines in the process of construction. In the course 
of his remarks he referred to the Davenport motor which has been 
thoroughly illustrated and described in THE ELECTRICAL ENGI- 
NEER, and which is now in this office as a valued relic. 


DR. PUPIN ON “ ELECTRICAL RESONANCE ” BEFORE THE NEW 
YORK ELECTRICAL SOCIETY. 


THE next meeting of the New York Electrical Society will be 


held at Columbia College, on Tuesday, Jan. 16, at 8 p. m. Prof. 
Michael I. Pupin will deliver a lecture on Electrical Resonance,” 
accompanied by interesting experiments showing the properties 
and influence of self-induction and capacity on electric circuits. 


AUSTIN ENGINEERING CO. 


THE officers of the Austin Engineering Co. who represent in 
Pittsburgh, Pa., the Altoona (Pa.) Mfg. Co., builders of the M. A. 
Green automatic cut-off engines, have been removed from 614 
Lewis Block to 51 Schmidt Building, 95 Fifth Avenue. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED DECEMBER 26, 1893. 


Alarms and Signals :— 


Rlectric Bell, A. J. Oehring, Chicago, III., 511,451. Filed Apl. 25, 1891. 
Fire Alarm Telegraph, C. H. Rudd, Chicago, Ill., 511,462. Filed May 19, 1892. 

Employs two electro magnetic helices in different parallel branches of the 
alarm circuit adapted to act in opposition to each other upon an armature, 
heat responsive devices adapted to o the circuit, a reeistance coil in one 
of the branches, mechanism controlled by the armature for sending the 
alarm signal, and a ground branch from the main circuit. 

Electric ere Apparatus, T. B. Doolittle, Bridgeport, Conn., 511,781. 

Claim 2 follows: 

A visual signal indicator com ng in combination an electro-magnet, a 
casing and a bodily-moving inductive armature confioed in said casing and 
ha ite movements limited thereby, the casing being provided within a 
suitable aperture for the display of the armature. 


Conductors, Conduits and Insulators :— 


„ Covering, F. 8. Randall, Philadelphia, Pa., 511,547. Filed 
une 2, 

A covering consisting of raw cotton In bulk. 
Insulator, O. N. Hammond, Boston, Mass., 511,611. Filed Sept. 1, 1892. 
Insulator, C. N. Hammond, Boston, Mass., 611,612. Filed Apl. 12, 1803. 


Galvanic and Thermo-Electric Batteries :— 


Galvanic Battery, H. T. Johnson, New York, 511,484. Filed April 21, 1898. 
Employs a containing cup forming tue positive electrode, a semi-solid 

filling with the cup, and a negative electrode having an uneven surface and 

embedded in the filling. 

Process of and Composition for the Manufacture of Porous Cups et Elec 

tric Batteries, F. G. Curtis, Philadelphia, Pa., 511,514 Filed Feb. 18, 1893. 


Distribution :— 
7 Transformer, J. J. Wood, Fort Wayne, Ind., 511,574. Filed May 19, 


Relates especially to the sub-division of the respective lamine of the en- 
velope of an iron clad transformer. 


Dynamos and Motors :— 


„ Electric Motors, J. Marty, Jr., Cleveland, O., 511,847. Filed Oct. 

Has the commutator bars arranged helically instead of 
for shifting the brushes in the direction of the commutator ax 
Method of and Means 78. Compounding mo Electric Machines, E. 
Thomson, Swampscott, Mass, 611,875. Filed Nov. 28, 1892. 

Claim 1 follows :— 

The method of sustaining or increasing the B. M. F. of a dynamo electric 
machine, which consirts in magnetizing pole pieces adjacent to the polarized 
part of an armature by induction from the armature itself. 

ectric Locomotive, J. G. McCormick, Louisville, Ky., 511, 448. Filed April 


and means 


„1802. 
Has for its principal object to mount the armature e upon the 
axle of the car so that the momentum will be delivered directly to the axle 


and the revolution will be coincide: t with that of the wheels. 
Current Regulator for Dynamo Electric Machines, C. D. Haskins, Brooklyn, 
N. Y., 511,688. Filed Nov. 12, 1892. 
Employs an electro magnetic device for shifting the brushes. 
Electrical Transmission of Power, N. Tesia, New York, 511,559. Filed Dec. 


8, 1888. . 

The invention consists in g alternating current obtained from one 
original source throught both of the energising circuits of the motor and 
retarding the phases of the current in one circuit to a greater or less extent 
than in the other. See THE ELECTRICAL ENGINERR, Jan. 8, 1894. 

8 or! Electrical Power Transnission, N. Tesla, N. Y., 511,560. Filed 
~81 

Similar in its object to No. 511,559. 

Rotot Electro Magnetic Engine, H. P. White, Kalamazoo, Mich., 511,570. 
Filed Feb, 15, 1 

Employs a multipolar armature rotated upon its axis by the combined 
forces of elementary magnetic attraction and repulsion and also by the 
tendency of a magnetic pole to move the electrified wire. 

Electric Motor Apparatus, W. A. Johnston, A. W. Browne and J. C. David- 
son, Prince's Bay, N. Y., 511,621: Filed April 25, 1893. 

Relates to application of electric motors to the manipulation of dental 

apparatus. 
Lam ps and Appurtenances :— 
Electric Arc Lamp, E. peme, London Eng., 11,496. Filed April 5. 1808. 

Employs a rockin ng mechan carryin 5 
a toothed wheel, and & pendulum plate embre ag e toothed wheel, an 
engaging it with inwardly extending teeth. 

Rosette „ Lights, C. N. Hammond, Boston, Mass. 511, 613. Filed 
June 30, 1 

Has projections on the side serving as binders for the feed wire, and having 

guides lor the lamp cord strands permitting the latter to be connected wi 
the feed wires at the point protected by the flanges. 
Fire Guard for Lamp Cords, E. E. Angell, Somerville, Mass., and S. Porter, 
Boston, Mass., 511,780. Filed April 20, 1808. 


Measurement: 


Electric Measu Instrument, E. Thomson, Swampscott, Mass., 511,376. 
Filed March 2, 1898. 

A combined voltmeter and ammeter pales hg to register either volts or 
amperes by the throwing of a single switch, and provided with a double 
scalo by which its indication may be read in the desired unit. 

Electric Meter, L. Brillſié, Paris, France, 511,401. Filed Nov. 22, 1808. 

A meter in which an electro dynamometer serves to control the speed of a 
motor exerting an opposing tendency on the dynamometer through the 
medium of a etic re er. 

Electric Measuring Apparatus, T. Bruger, Bockenheim, Germany, 511,508. 
Filed June 21, 1887. 

The invention consists in the combination with a 1 
solenoid, of a double solenoid, the succession of the poles of which is pos- 
itive negative and negative positive, said double solenoid being mounted 
co-axialiy to the stationary solenoid and adapted to move over the same. 


Miscellaneous :— 
Method of Electric Commutation and Fluid Electric Commutator, C. E. 
Emery, Brooklyn, New York, 511,828. Filed Dec. 28, 1892, 
The invention consists of a method of commutation in which the current 
is conveyed from the conductors to the commutator sections by means of a 
circulating conducting fluid. 
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Process of and A ratus for Manufacturing Ozone Gas, E. Fahrig, Mar- 
seilies, I. 811880. F 1892. 4 : 


2 Making Restitance e O. E. Carpenter. ee Co 
OcCꝰ ss o ain Nee es. 8 nn. 
511,407. tied Fed. 7, 1893. ; . : 


. 7, 1 
Relates to a special insulation of the 
Process for the Manufacturc of Paraami 
Noyes and A. Clement, Boston, Mass., 511,450. 
Carbon 
8, 1892. 
The process consists of placing the articles to be carbonized in a mass of 
sand or like non-conducting material and passing acurrent of electricity 
through a conductor in contact with the mass. 
1 ret Dene P big Electric Circuits, C. H. Rudd, Evanston, III., 511,461. 
Consists of a high resistance shunt around the ampa connected to ground 
so as to provide a high resistance path for static discharge. 
Machine for Separating Mugnetic from Nun Magnetic Substances, G. G. 
Crosby, New York. 511,512. Filed Jan. 11, 1898. 
Patrol Box, W. Eglin, Philadelphia, Pa.. 511,599. Filed Jan. 19, 1892. 
e Apparatus, A. J. O. Chalandre, Par is, France, 511,682. Filed 
Pt. 18. . 
Electric Cautery Apparatus, J. A. Wotton and E. A. Bostrom, Atlan 
Ga. 511,742. Filed June 26, 1908. i = 
Electric Grain Weighing Scale, J. ard D. De P. A. Outcalt, Spotswood, N. 
J., 511,647. Filed July 8, 1893. 


Railways and Appliances :— . 
oo Railway Trolley, J. O. Love, Chicago, III., 511,842. Filed May 17> 


Employs a contact device consisting of a grooved shoe and means for 
supporting it so as to allow lateral oscillatory movement. 
aye Key Jor Conduit Railways. J. C. Love, Chicago, III., 511,848. Filed May 


17, 1802. 
Relates especially to the contact devices and means for supporting them 
upon car. 
Support for Electrical Conductors, J. C. Love, Philadelphia, Pa., 511, 
Filed yan. 1. 1808. ` P EA 
Employs two gripping plates whose jaws engage the conductor and a sup- 
port comprising a two part socketed clamp, and insulatiug material sur- 
roundirg the plates when in the socket of the lamp. 
Tension Device for Electric Conductors, J. O. Love, Philadelphia, Pa., 511,- 
345. Filed Jan. 21, 1898. 
Has for its object to maintain a constant longitudinal tension upon the 
trolley wire to avoid sag between its points of support. 
Trolley 1805 Carrier fur Cars, J. C. Love, Philadelph a, Pa., 511,346. F led 
an. r 0 
19 Wire Crossing. H. Geise, Philadelphia, Pa., 511,419. Filed June 26, 


Claim 1 follows: 

A crossing device comprising, in combination, conducting wires insulated 
at the point of intersection and crossing each other at a point above the 
normal level of the wires, and a travel plate pronase below the pol at of 
5 and upon which the trolley wheels of both lines are adapted to 

ve 
Codu 185 Electric Railways, H. D. Oler, Paterson, N. J., 511,452. Filed 
The invention consists in the combination with a condult of a conductor 
held in a longitudinal groove in blocks in the conduit, sliding blocks in said 
groove and swinging members in the conduit and actuated from a wheel on 
the car nor successively bringing the several biocks in contact with the 
conductor. 

Converter System for Electric Railways, G. E. Hease, Brooklyn, N. Y. — 
aa, Pied Non, e dee mou ee A 
ploys a aving branches wound with insulated wire so that th 
cf Ene une an a primary magnot 0. v zn apes 

tlway in echanism,C. J. tner, N York. i 
Filed June %4, 1808. f i Paget eye 
Relates to sectional conductor systems in conduit railways. 


Telephones and Apparatus :— 


Telephone, B. Pickering, Dayton, O., 511,858. Filed Jan. W. 1881. 
B omaan „ ae Eei 
natrument, P. e, ney, New South 
Filed Apl. 2, 186. eee ie W 
Employs a spring armature distinct from the diap and enclosed 
within the receiver case, and a gravity switch cutting out the alarm circuit 
Pi Senate aa . 

t chboard System for Telephone Excha . E. 
Ghicavo, I SI, 464. Filed Apl. 26, 1808,” RES eee 
Talp A 1 178 Corn, 2 Kork, 611,589. Filed June 26, 1893. 

as for iw objec permit telephonic intercommuni 

lurality of stations without a central exchange. ; F 
phone System, J. J. McNally, California, Mo., 511,789, Filed Aug. 31, 
Has for its object to automatically make connection ween stati 
and another. j á S * = 


nter enamel rheostat. 

henol Sulphonic Acid, A. A. 
Filed Mch. 16, 1893. 

izing Apparatus, I. L. Roberts, Brooklyn, N. Y., 511,459. Filed Dec. 


THE ENGINEERING MAGAZINE FOR JANUARY. 


In the shape of a souvenir of the World’s Fair, the Engineering 
Magazine has issued a superb January number, which carries out 
in a most admirable manner the aim to indicate the practical 
value of the Fair in stimulating science and industry. lt has an 
illuminated cover, 82 pages of special illustrations, 158 pages of 
illustrated articles and 124 pages of advertisements, a total of 
nearly 870 pages of the single issue, the price of which, as usual, 
is only 25 cents. Mr. J. R. Dunlap, editor and proprietor, deserves 
hearty felicitations on such a magnificent production, which cer- 
tainly marks the highest point ever reached in monthly technical 
journalism. Many of the contributions to the issue are of interest 
to electrical engineers. There is a contrast between electricity in 
1876 and 1893, by Prof. Elihu Thomson; an excellent electrical 
department, by Mr. F. L. oe and a discriminating review of 
we Continuous Current Dynamos and Motors, by Mr. Nelson 

Perry. 


ELECTRICAL EXECUTION. 


A BILL is to be pushed in the Massachusetts islature legal- 
izing execution by electricity. i i 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE “ACME” PORTABLE TESTING SET. 


QUEEN & Co., incorporated, Philadelphia, are making a re- 
newed push of their Acme” portable testing set, which was 
temporarily withdrawn from the market because of certain small 
defects which have now been overcome in a thoroughly satisfac- 
tory manner. This type succeeds the “ T305” form. which met 
with a large cale, though it was much more bulky and heavier than 
the present style—besides lacking the essential feature of a bat- 
tery. The Acme” set is multum in parvo” in completeness 
and compactness, while it can be used under every possible con- 
dition as to electrical fields or mechanical vibrations. For testing 
the resistance of dynamos, motors, lamp filaments, line wire and 
in fact whenever ohms are to be measured, an engineer or ex- 
pert will find it an apparatus that can be relied upon to work 
well. 

After a careful test the U. S. Government has informed the 
makers that the set will be accepted for service on ship-board in 
the Navy, where the requirements are extremely exacting. In 
addition to this a World’s Fair diploma was awarded Queen & 
Co. for “Testing Sets and Standard Resistances,” so that they 
feel well pleased with the commendation which bas been accorded 
to their resistance measuring apparatus. Circular No. 445 will 
be mailed upon application. 


ÆTNA SECTION INSULATOR. 


THE insulator illustrated in the accompanying engraving has 
been severely tested before placing on the market. It is of simple 
design, strong and durable. The wooden piece between the 


ZETNA SECTION INSULATOR. 


terminals is renewable and can be changed while on the line. 
A convenient clamping device renders it possible to leave enough 
trolley wire coiled on top of the section insulator, to allow of its 
being let out to repair the line in case of a break. 

Another part of this combination clamp holds the feed wire in 
such a way as to obviate the necessity of stripping the insulation 
from the wire, except at the part held by the clamp. By this ar- 
rangement the feed wire is left insulated from the poles to the 
aeron insulators and between the line where there is a double 
track. 

The insulation is Etna, and no hood is necessary to protect the 
insulation. Of the several hundreds already in use none have 
been provided with hoods and results of this insulator are reported 
as highly satisfactory. Jt is manufactured by Albert & J. M. 
Anderson, of Boston. 


WHAT CONSTITUTES A MERRY CHRISTMAS. 


THE ELECTRIC APPLIANCE COMPANY of Chicago, have been 
having a particularly merry Christmas principally on account of 
the fact that they wereable by dint of hard hustling to get their 
entire trade supplied with copies of their latest edition of cata- 
logue and for the past week have been in receipt of numerous con- 
gratulatory letters complimenting its completeness, attractive 
appearance and intelligent arrangement. It is unnecessary to 
state that a great many of the letters were accompanied with a 
substantial proof of appreciation in the shape of large orders for 
material selected from the new book. 


ASSIGNMENT OF THE RAILWAY EQUIPMENT co. 


Mr. W. R. Mason, general manager of the Railway Equipment 
Co., Chicago, has notified the trade that asa result of the existing 
depression, it has been found advisable and prudent to make an 
assignment. Mr. Geo. O. Fairbanks has been appointed assignee, 
Mr. Mason looks for but a temporary difficulty and asks for a con- 
tinuance of support. 


THE SIMPLEX ELECTRIC Co. has moved its offices from 622 
Atlantic avenue, Boston, to 75-81 Cornhill, that city. 


40 
UNITED COLUMBIAN ELECTRIC CO. 
THE of the above company for electric railway work, 
has y been described in our 3 t of the 


promises well for its success. Mr. Boice has had a business 


that 
career that him admirably to direct such an enterprise. 
A resident of N. Y., be has extensive blue stone quarries 


by him, and from his 


„Nr. Boice recognized the ability and ingenuity of Mr. Winkler, 
in work that has often) bess V 
he has given the assistance and backing to the efforts 
Wuih a lipase De e ee 
successful stage elopment. Electrici ways depend 
much upon such aid and confidence on the of f ted and 
capital, and it is the hope of that Mr. ice will 


courageous 
find every expectation realized in entering so actively into the 
already enormous field of electric railway development. 


Jas. I. AYER & co. 


our services for this work Mr. Ayer: of 
constructing 56 


NEW PRICE LIST OF THE COLUMBIA INCANDESCENT LAMP 
COMPANY. 


THE following advice has reached us from the Columbia 
t Lamp Co. of St. Louis :— 


We to advise you after the 10th day of January, the price of Columbia 


lamps will be as f 
10, 16 and 20 e. p. lamp sccnccecsecssec- $0 8244 vet. 
oc. PPP. . oon 28 — 
oe = %% „„ 266 „6% eee 40 as 
Cope |. ³·¹wꝛꝛ1. ˙-mm 8 a * 
Special Rallway and Anchored Filament............... wy “ 
For less quantities than barrel 


EMERSON ELECTRIC MFG, COMPANY. 


THE EMERSON ELECTRIO Mr. Company, of St. Louis, is at pres- 
ent engaged in making a number of handsome switchboards 
according to drawings and 5 received from companies 
desiring such apparatus. ides the general business of the 
Emerson Electric Mfg. Company, this class of work is now becom- 
ing a specialty with them, and they will ee 
upon switch under any ns may be furnished. 
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PRICE OF BEACON LAMPS REDUCED. 


ALTHOUGH very much improved lately in all essential qualité 
Vf. 3 
ice. In lots of 1,000 or over, 16 c. p. lamp will cost 80 cents; 
lots of 300, 32 cents, and in smaller quantities 85 cents. 
Beacon Vacuum Pump and Electrical Company, Irvington 
street, Boston, invite dence from manufacturers desirous 
of making their lamp under a license. 


F 
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ALUMINUM MANUFACTURE AT NIAGARA. 


N Falis, wh the Pittsburgh Com Pa Gamat 
iagara where itts pany is g to 
build a factory which will be the largest electric aluminum smelt- 
ing concern in the world. 


MR. F. R. CHINNOCK. 


Mr. F. R. CHINNOCK, who for the past two years has been the 
general eastern agent of the Ball Engine Co., of Erie, Pa., has 
resigned his agency of that company and will again enter the elec- 
trical field, with which industry he was so long identified before 
taking up the sale of ay re 

Mr. Chinnock feels he will be still more successful in the 
field of electricity in which line he met with much success as an 
agent of the Edison General Electric Co., with which his many 
friends will remember he was associated for eight years. 


NEW YORK NOTES. 


Mr. Harry W. COLBY formerly with the General Electric Co. 
and the Mather Electric Co., has opened offices in the Central 
Building, Liberty street, for the Holtzer-Cabot Electric Co. of 
Boston. The New York office will handle the Holtzer-Cabot 
dynamos and motors for the entire country outside of New 
England. 

Tar SCHULTZ BELTING Co., of St. Louis, through their New 
York office at 225 Pearl street, have recently shipped to Yokohama, 
J „ as the result of a small order sent out some time ago, two 
11“ dynamo belts, the a length being 115 feet. They have 
also furnished new belts for the Cen O House, New 
York. In this latter installation one of the chief features is the 
exclusion of the much-talked-of air cushion, and the fact that the 
belts can be run very slack, and noiselesely, without deteriorating 
the strength of the leather. 

THE CONSOLIDATED CAR HEaTiInG Co., Albany, N. T., has re- 
ceived a second order from England for direct steam storage heat- 
ing equipments. These equipments are so arranged that the 
tem ture in each compartment can be se y regulated. 
The C., . C. & St. L, otherwise known as the Big Four,” the 
Lehigh Valley, the New York, Ontario and Western, the Fall 
Brook, the Connecticut River and the Boston and Albany Rail- 
roads have recently abandoned all other patterns of steam couplers 
and have made the Sewall coupler their standard. The Con- 
solidated Car Heating Co., Albany, N. Y., has sold over 10,000 
Sewall couplers since the beginning of the present heating season. 


THE ACCUMULATOR Co., of 224 Chestnut street, Philadelphia, 
announce that they are now putting on the market their standard 
accumulators greatly improved in mechanical design and con- 
struction. They will be glad to quote prices. 


Mr. WALTER C. McCKINLOCK, secretary of the Metropolitan 
Electric Company of Chicago, has just returned from a successful 
business trip and reports the outlook for his new company as very 
promising. The company are now handling the Blair adjustable 
amp hanger, which enables the lamp to be raised or lowered 
automatically. 


THe PERKINS ELECTRIC SwitcH Company, of Hartford, Conn., 
have decided to open an office in Boston, and have taken room 71, 
Hathaway Building, 620 Atlantic Avenue, with Mr. F. B. Smith 
in charge. Mr. Smith will carry a full line of all the Perkins well- 
5 5 and will thus be able to fill all orders promptly 

rom stock. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Butidings, Apparatus Wanted, 
Financial, Miscellaneous, ctc., will be found in the 
advertising pages, 
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THE PRACTICAL ECONOMY OF ELECTRIC HEAT 
COMPARED WITH THE BLAST FURNACE. 


BY 


Jaah X Ale. 


HE art of electric heating has progressed so far 
that no one now doubts its utility in some few 
arts such as electric welding and cooking, while 
even others, more bold, have ventured to apply 
it to heating rooms and cars. There are still 

others who dream of the time when electric heat will 
be abaut the. only heat used for any purpose. The vast 
majority of people will say that it will be a long time be- 
fore the blast furnace is displaced by the electric furnace, 
beau so much heat is required in such a case that it can 
never be generated economically be electricity. I shall 
endeaver to show here briefly that this dream is not so far 
off as it appears, and is not only possible but can be made 
practical at the present time if, suitable furnaces are con- 
structed. - } 

At first thought one is inclined to imagine that where low 
heats are required electricity would be most economical in 
use, but in faet it ia just the reverse. At the present price 
of electric energy, houses cannot be heated so economically 
as by steam or water but where any substance or space is 
to be 9 above or near a red heat electric heat can be 
applied cheaper than any other, regardless of the shape, 
size or nature of the article to be heated. Ihave proved 
the above assertions by the most careful tests, a few of 
which I will describe here. 

Let us take the simplest and easiest case first, namely, 
the heating of a conductor. I used for this test a plati- 
num wire about five centimetres long and two millimetres 
thick. A glass alcohol lamp filled with absolute alcohol, 
wick well saturated and the whole glass capped, was 
weighed on a pair of good chemical scales. In a thin glass 
beaker containing 40 c.c. of water a small thermometer 
reading in fractions of a degree was placed and the whole 
brought to the temperature of the room. 

The room was kept within two degress of a constant 
temperature by a thermostat connected to a steam coil 
valve. The alcohol lamp was lighted, the wire held by a 
pair of pliers at as near one end as possible and held in 
the flame at the most favorable angle possible to get the 
most heat. When it showed color from heat it was re- 
moved and instantly dropped into the water. The water 
was stirred with the thermometer until thoroughly mixed, 
and the rise in temperature noted. This was repeated with 
different sizes of the flame and at higher and lower tem- 
peratures so as to find the most economical point of loss of 
alcohol, the lamp being instantly extinguished, capped and 
reweighed to ascertain the loss. The same wire was then 
clamped between two copper clamps so that as little of the 
wire touched the clamps as possible. To these were at- 
tached a voltmeter, and an ammeter was placed in the cir- 
cuit of the electric current. The current was switched on 
and timed until a color was shown in the wire about the 
same as was shown in the flame, when it was quickly 
¥eleased and dropped into the water. The stirring and 
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reading of the thermometer, as well as the time and read- 
ing of the instruments, were all gone through with and 
repeated at different temperatures up to incandescence of 
the wire, as well as at very slight heats. 

The results were then compared. Figuring the amount of 
electric energy as against the thermic power of alcohol lost, 
it was found that in the case of the alcohol, less than one 
half of one per cent. of the heat generated had got into 
the wire at a red heat while about ninety per cent., of the 
electric energy was recovered as heat. 

It was thought that while this was fair for the electri- 
city it was not fair to the alcohol. So two wires, each half 
the weight and about the same length as the original one, 
were used with better results, while four of one quarter the 
weight showed still better; but even by such subdivision, 
which in practice would be very unfair to electricity, there 
was still shown to be about 30 per cent. margin in favor of 
the current. 

The next set of experiments was conducted in well-made 
furnaces and under equally favorable conditions, except 
that in the use of charcoal as the heating agent, the best 
fuel possible was employed, namely, dry charcoal. A well- 
jacketed fire-brick lined furnace was used, and a proper 
charge of coal of selected sizes was placed in the furnace 
to the best advantage and fired until it was well aglow. 
Then a piece of a square iron shaft, weighing about one 
kilogram, and 20 centimetres long, was provided; also a 
pail of water, thermometer, and large, though accurate and 
fine-reading, scales. The furnace was placed on the plat- 
form and weighed. While burning full of coal, the iron 
was thrust in the centre of the coal when the furnace was 
well heated and draught open. Whena red color appeared 
in the iron it was taken out, dropped into the water, and 
the change in weight of furnace noted; also the rise of 
temperature of the water was figured against the calorific 
cquivalent of the carbon lost. This was repeated again 
with two pieces of iron half the weight, and then with 
four of one quarter the weight, so as to give the coal 
the best possible chance to act on the iron. I may state 
here that the proportions of the quantity of metal core to 
that of the coal was that prescribed by the best blast 
furnace practice. The large bar was then placed in the 
jaws of a Thomson welding machine and heated to a red 
heat and thrown into the same quantity of water at the 
same initial temperature and the rise noted ; this rise was 
then figured against the electric energy consumed in 
heating. 

Comparative results showed that in the furnace where 
the single heavy bar of iron was heated, about J of one 
per cent. of heat generated found its way into the iron, 
while even when divided up, so as to favor the coal, only 
about 2 per cent. was recovered ; while in the electrically 
heated piece, about 88 per cent. of the current was recovered 
as heat. It was found that urging the fire by a blower 
made the time shorter but greatly decreased the economy 
of the furnace. In order to get even the results shown, 
the heat had to literally soak into the iron from the 
coal and walls of the furnace; while in the case of the 
current, the iron in a single piece was heated in about two 
minutes. 

The third and last set of tests was made on non-conduct- 
ing crucibles which were of good Hessian make. The 
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crucibles each contained two kilos of brass scraps and 
turnings covered by suitable flux and one set in the char- 
coal furnace and properly fired, the fuel being charcoal of 
selected sizes and the size of the crucible being that best 
suited to the size of the furnace. The other crucible of 
same size and weight was put in a furnace especially made 
for that purpose and adapted to the work, and the con- 
struction of which the writer hopes to give in a subsequent 
communication. | 

The charcoal furnace was well fired before the crucible 
was putin. The crucible and contents were then weighed 
and placed in the furnace on a bed of live coals and well 
and quickly packed around with fresh, dry, selected char- 
coal, which was also weighed. The fire was given the 
requisite and most economical blowing until the brass was 
melted, when the crucible was removed and the furnace 
was weighed and the loss of carbon noted. 

The electric furnace was then heated until it was as near 

the temperature that the charcoal furnace was, so far as 
could be judged, and then the crucible was set in and the 
current consumption from that moment noted until the 
brass was fused, when the last reading was taken. 
Ihe result of these tests was that the calculations showed 
the efficiency for the charcoal furnace to be about 14 per 
cent., while the electric furnace had an efficiency of about 
85 percent. It must be here noted that water tests for 
temperature could not be made, because of the great heat 
and mass; but the specific heat was calculated from data 
well known to the physicist. 

No claim is made for these tests that they were more 
than approximately exact, because in the water tests some 
heat escaped as steam when the red hot metal was thrown 
in; but the comparison was almost perfect, and that is what 
was desired more than accuracy. 

These tests prove conclusively the claims set forth by 
the writer in the beginning of this article. The reason for 
this is not difficult to understand. Heating by combustion, 
from its nature, must be accompanied b bulky appara- 
tus, as fuels must have an abundance oÈ air for proper 
combustion. Therefore to utilize this heat to its great- 
est advantage, large and comparatively cool surfaces 
must be presented. The steam boiler and gas engine are 
the best instruments known for this purpose, and thanks to 
the great engineers of our day they can convert 10 per 
cent. of the heat of flame into mechanical energy. The 
electrician can convert 90 per cent. of this, or 9 per cent. 
of the energy of combustion into electricity and thus 8 to 
9 per cent. of the flame heat can be put electrically into 
the thing heated, whereas with a direct method even in a 
large blast furnace where the fuel is mixed with the iron, 
not over 6 per cent. of the fuel is actually utilized to smelt 
the iron. The application of electric heat to brass and 
iron foundries, to glass, pottery, and enameling furnaces 
and especially to the art of baking carbons, can now be 

ractically carried out with great economy in fuel and time, 
if properly constructed furnaces are used. 
rom the results of these tests it is perfectly safe to say 
that from 4 to % of the fuel now used for the above pur- 
poses can be saved if its heat be first converted into 
electricity. 


PRIVATE TELEPHONES IN AUSTRALIA. 


So long as a squatter keeps his telephone on his own 
property, says the Melbourne Argus, he is quite within his 
rights, but if his wires cross a public road he renders him- 
self amenable to the law, which forbids a private person to 
erect a telephone or telegraph, the monopoly being reserved 
for the Government. The Colonial Postmaster-General 
does not wish to prohibit telephones under such circum- 
stances, and he has, therefore, had regulations prepared, 
which have been passed by the Governor in Council, 
charging a license fee of £1 per mile per annum for the 


1. See a Paper read by Sir Lowthian Bell. Bart., F. R. S., before the Iron 
Steel Institute. Darlington, England, Sept., 1898. i aog 
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first four miles, and after that 10s. per mile; the fee, how- 
ever, in no case to exceed £7 per annum. The height at 
which the wire must be carried across roads if apecilied, and 
it is also provided that in no case shall a fee be charged or 
accepted for the use of the line. 


RELATIVE ECONOMY OF COPPER IN SINGLE- 
PHASE, TWO-PHASE AND THREE - PHASE 
“TRANSMISSION. 


BY 


aper on “The 


In the report of Prof. George Forbes’ 

Electrical Transmission of Power from Niagara Falls,” 
begun in TRR ELECTRICAL ENGINEER, of December 20th, 
the following statement is made : 


With regard to the relative merits of two and three phases 
several claims that cannot be supported have been put forw 
in favor of the latter. First, it is claimed that the saving in cop- 
per on the line is 25 per cent. over a one-phase system, and $5 or 
8 per cent. over two-phase system, acéording as four or three 


wires are used for the purpose. I investigated this matter care- 
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Fias. 1, 3 AND 8. 


fully, and arrived at the conclusion that this was not the case 
and that the three- phase system had no advantage in this respect 
over a two-phase system with three wires. 


In a paper read before Section “ G,” of the British 
Association on September 18 last, Mr. Gisbert Kapp 
makes the following statement : 


If we put all the systems on the eame one as regards 
efficiency and safety of insulation, we find the following, viz: 
If for the transmission of a certain power over a given distance by 
continuous current, 100 tons of copper are required for the line, 
then the single-phase alternating, and the two-phase four-wire 
system will require 200 tons, the two-phase three-wire system will 
require 290 tons, and the three-phase three-wire system only 150 
tons. As far as the line is concerned, there is thus a distinct ad- 
vantage in the employment of the three-phase system. 


The facts concerning which these pein disagree 
are of great importance, since the use of multiphase appar- 
atus is daily increasing, and every user has to decide be- 
tween the two and three-phase systems, each of which is 
advocated by one or more of the large electrical companies 
of the country. That the figures given by Mr. Kapp are 
correct within the premises he assumes, is easily shown by 
the process given below. 

Figs. 1, 2 and 3 represent three circuits arranged, respect- 
ively, on single-phase, two-phase three wire, and three-phase 
systems. The dotted lines represent the line wires which are 
all assumed to be of equal length. The full lines represent 
the portions of circnits on which work is done or light fur 
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mished. We will assume that the maximum potential dif- 
ference between two wires in each of these circuits is 
the same, and equal to Z; also that the energy in watts in 
the useful part of the circuits in each case is equal to W, 


and equal to K. and Mare constants which reduce the 
uantities which are expressed in maxima to mean values, 
then apply in the same manner to the corresponding quan- 
tities in each case. 
In Fig. 1 the current in each of the line wires is Le 
1 K Wen. 
and th tance of f th — 
e resistance of each of the wires is 5 D 
2 
the conductivity of each is 2 W°’ Hence the total conduc- 
Zi K 
4 W’ 
EIK 
In Fig. 2 the maximum potential difference between the 
points a and B being Z, the maximum difference between 


B and c will be eae 
2 


and 


tivity in line wires is 


In Fig. 5, in which a c and B c rep- 


resent the maximum potential differences between the 
points a and c, and B and c, Fig. 2; and the angle ac B is 
equal to the difference of phase of these quantities which 
in the two-phase system is 90 degrees. Then a B= Bc Y 2 

will equal the maximum potential difference between a and 


r 


* 


Fias. 4 AND 5. 


B, or E, by the simple relation of periodic quantities, the 
variations being assumed to be sinusoidal. The current in 
each of the branches ac and a B, Fig. 2, will then be 
Ww * V2 M = wW M These currents flow in the line 
2 E Ey? 
wires from a and B, and they combine at c to form a cur- 
rent in the line wire from c which will bear the same rela- 
tion to either of the currents which form it that A c or A B 
bear to c p, in Fig. 5. These two combining currents are 
equal and differ in phase by 90 degrees. Hence the current 


in line wire from c is LEA Thus the total current carried 
on the three wires over the single length of the line is 
Ld x (1+ J. The total energy loss in lines being K, 
the total conductivity of the three wires which carry this 


current must be x 5.83. 


wW? 

E H 

In Fig. 3 the three circuits A c, B c and D c carry equal 
currents, two of these currents which differ in phase by 120 
degrees uniting to form a periodic current equal to each of 
those from which it is formed. If ac and Bo, Fig. 4, rep- 
resent in quantity and phase the currents at a and B, Fig. 
3, then c D will represent in quantity and phase the current 
at D, Fig. 3, and if B O and ac, Fig. 4, represent the cor- 
responding 5 differences in Fig. 3, then A B, Fig. 4, 
represents the maximum potential difference between wires 
which exists on the system, this being assumed equal to Z. 

The maximum difference between the point c and any of 


and that the rey oe in lines in each case is the same 
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the points A, B or D is a Then, since the total energy is 
WM 3 = 


W, th ti h branch i uá 
the current in each branch is —— x EM EVs" 


The total current carried the single length of the line is 


wW — 
FA , and since the C! R loss in the line is X the total 


wW? 
BPK 

Hence the conductivities required are found to be in the 
proportion of 4, 5.83 and 3. These proportions are the 
same as between the numbers 200, 291, and 150 which cor- 
respond to the copper weights given by Kapp. Since the 
only limitation of economy in copper in any line is deter- 
mined by the pressure which can be safely and conveni- 
ently generated and handled, it would seem that no rational 
basis of comparison can be assumed other than that from 
which these figures are derived ; namely, the assumption, 
that in lines of equal length equal amounts of energy are 
transmitted, and equal amounts are lost in lines, with equal 
strain on insulation and danger from shocks. 


conductivity must be x 3. 


THE LEWIS ELECTRIC CAR LIGHTING SYSTEM, 


AmonG the many details of railway operation the light- 
ing of the cars has occupied the attention of railway 
managers as much, perhaps, as any other. Although the 
dangerous character of oil and also of gas, is well recog- 
nized, progress in the 4 peerage of the electric light has 
been very slow, especially in this country, so that we find 
but very few trains now equipped with this method of 
illumination. 

In the early experiments in this field, cars were provided 
with individual sets of batteries charged at terminal sta- 
tions. It was soon found, however, that the change of 
batteries required at the end of each trip, and the liability 
of the charge becoming exhausted before the end of the 
trip was reached, made this method too uncertain and 
troublesome. As a result, the plan was adopted of sup- 
plying the cars with batteries which are kept N 
charged from a dynamo placed in the baggage car, and 
driven by a steam engine supplied with steam from the 
locomotive boiler. Though this plan has worked more 
atisfactorily than the previous one, it still has its drawbacks 
in that it drains the boiler directly of steam required for 
traction eed ae and not infrequently on heavy grades the 
dynamo has to be stopped in order to maintain the speed 
of the train. Besides that, it makes the installation an ex- 

ensive one, and the plant occupies valuable room in the 
aggage car. It was early suggested to drive the dynamo 
from the car axle, but with the swiveling trucks employed 
on American railways this method of driving has hereto- 
fore introduced difficulties which have until recently 
rendered it unsuccessful, although with the rigid trucks 
employed abroad it has met with fair success. 
he prime essentials of any such system, subjected to 
the severe conditions obtaining in railway practice, are 
simplicity, that is, ease of handling, and economy both of 
operation and first cost. It was with these objects in view 
that Lieut. Isaac N. Lewis, U.S. A., some time ago attacked 
the problem. He has now succeeded in developing a sys- 
tem of car lighting which seems to possess all the elements 
of a successful commercial apparatus. 

The Lewis system which has been experimented with on 
a car of the New York Central Railroad consists essentially 
of a dynamo driven from the car axle, supplying current 
to a set of storage cells which furnish current during the 
period of stopping of the train, and during other periods, 
as will be explained presently. 

The dynamo is mounted on the truck and consists of a 
four pole iron-clad machine completely enclosed so as to 
exclude all dust, and provided with graphite bearing for 
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the armature shaft. The armature is driven directly from 
the axle by means of spiral spring flexible “belting ” which 
is capable of responding to all the movements of the truck, 
and thus obviates all necessity for equalizing arrangements 
such as belt tighteners, idlers, etc., to keep the belt taut. 

The dynamo, of 1k. w. capacity weighs barely 200 pounds 
and readily finds room on the truck. The current is led 
into a battery of 11 cells and these feed the 20 volt lamps 
of which there are 12 to each car. 

Being driven directly from the car axle some means must 
of course be provided first for maintaining the direction of 
the current supplied to the batteries uniform, and at the 
same time cutting out the dynamo when its speed falls so 
low as to bring its E. M. F. below that of the storage bat- 
teries on the car. Again the arrangement must be such 
that the dynamo potential remains practically constant 
no matter at what speed the car is running. All these 
necessary requirements have been worked out with 
great simplicity by Lieut. Lewis. A uniform direction 
of the current is maintained by a polechanger while 
the cut-out, operated by a governor on the dynamo shaft, 
interrupts the current when the speed of the car falls be- 
low that required for the charging of the cells. The uni- 
formity of potential at varying speeds is controlled entirely 
by a particular and simple method of winding of the dyn- 
amo, and no auxiliary regulating apparatus of any kind is 
employed. Throughout a range of current from 0 to 35 
amperes, for which the dynamo is designed, the k. M. F. 
does not differ 1 volt, at all the varying speeds, from the 
point at which the dynamo is cut in up to the maximum. 

The cutting out of the current from the . below 
a certain speed relieves the locomotive of all work, when 
the battery is not charging; as a consequence, also, the 
dynamo does not act as a drag on the locomotive when 
starting. The means by which all these operations are 
performed are exceedingly simple but we regret that the 
exigencies of patent matters now pending prevent us from 
publishing them at this time. 

The Lewis system is controlled by the Lewis Electric 
Co., of this city, of which Mr. Henry E. Fanshawe is vice 

resident and Mr. V. H. Bridgeman, treasurer, with Lieut. 
wis as electrician. Besides the car fitted up on the 
New York Central Railroad, a number of cars on other 
roads will shortly be equipped so that the system will soon 
have a crucial test. 


NON-ELECTROLYTIC DISSOCIATION, 


A CONTRIBUTION to the dissociation hypotheses has been 
made by M. Wildermann, who regards two kinds of disso- 
ciation as possible, namely, electrolytic dissociation into 
ions, and non-electrolytic dissociation into larger molecular 
aggregates of the dissolved substance into smaller aggre- 
stats This new assumption which is elaborated in the 

erichte, xxvi., pp. 1,773—86, appears to be of use, in so far 
as it is sufficient to explain the divergencies and discrepan- 
cies existing between the observed data and numerical val- 
ues calculated on the electrolytic dissociation hypotheses 
alone. The author also discusses, in this paper, the elec- 
trical conductivity of salt solutions which do not in gen- 
eral obey the dilution law applicable to weak acids and 
bases. He then discusses the matter mathematically, and 
deduces formule which show a qualificative agreement 
with the experimental data. 


Miss Mary A. HENry’s interesting account of the life 
work of her father, Joseph Henry will be continued in our 
pages next week. 


Mr. JESSE VAN ZILE ANTHONY, manager of the Middletown, 
N. Y. Electric Light & Power Co. has married Miss Frances 
James of Jersey City Heights, N. J. 
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THE TELEPHONE PATENT SITUATION.—I. 


Wu the fundamental Bell patent, No. 174,465 expired 
on March 7, 1893, it was thought by some that the tele- 
phone receiver at least was free, and individuals and come 
panies started cautiously and tentatively to make telephonic 
apparatus. Those who did so, however, soon had their ste 
tention called, by the American Bell Telephone Co., to the 
structural patent on the receiver of Jan. 30, 1877, which, 
with the fundamental patent above referred to, was sus- 
tained by the Supreme Court. The Bell Company also 
immediately after March 7, 1893, changed its well worn 


‘advertisement, appearing in the electrical papers and else- 


where, to read as follows: 


THE AMERICAN BELL TELEPHONE Co., 
125 Milk street, Boston, Mass. 


This Company owrs the Letters Patent No. 186,787, granted to 
Alexander Graham Bell, Jan. 30, 1877, the scope of which bas 
been defined by the Supreme Court of the United States in the 
following terms : 

The patent itself is for mechanical structure of an electric 
telephone to be used to produce the electrical action on which the 
first patent rests. The third claim is for the use in such instru- 
ments of a diaphragm, made of a plate of iron or steel, or other 
material capable of inductive action ; the fifth, of a permanent 
magnet constructed as described with a coil on the end or ends 
nearest the plate ; the sixth, of a sounding box as described ; the 
seventh, of a speaking or hearing tube as described for conveying 
the sounds ; and the eighth, of a permanent magnet and plate 
combined. The claim is not for these several things in and of 
themselves, but for an electric telephone in the construction of 
which these things or any of them are used.” 

This company also owns Letters Patent No. 468,569, granted to 
Emile Berliner, Nov. 17, 1891, fora Combined Telegraph and Tele- 
phone and controls Letters Patent No. 474,231, granted to Thomas 
A. Edison, May 8, 1892, for a Speaking Telegraph, which cover fun- 
damental inventions and embrace all forms of microphone trans- 
mitters and of carbon telephones. 


This alone did not deter enthusiastic manufacturers of 
telephones, and it became necessary for the Bell Company 
to bring suit in Pittsburgh, Pa., against the Shaver Cor- 
poration and its licensee company at McKeesport, Pa., 
praying for an injunction, and citing the patent of Alex- 
ander Graham Bell, of Jan. 30, 1877, No. 186,787, as the 
one infringed. The injunction was promptly granted as 
were subsequent injunctions against other infringers. The 
advertisement which is quoted above gives the scope of the 
patent as defined by the Supreme Court, and, as the patent 
will expire on the 30th of this month, the claims are here 
printed in full, in order that readers may learn exactly 
what will then be open to the public : 


CLAIMS. 


1. The union upon, and by means of, an electric circuit of two 
or more instruments, constructed for operation substantially as 
herein shown and described, so that, if motion of any kind or form 
be produced in any way in the armature of any one of the said 
instruments, the armatures of all the other instruments upon the 
same circuit will be moved in like manner and form ; and if such 
motion be produced in the former by sound, like sound will be 
produced by the motion of the latter. 

2. In a system of electric telegraphy or telephony, consisting 
of transmitting and receiving- instruments united upon an electric 
circuit, the production, in the armature of each receiving-instru- 
ment, of any given motion by subjecting said armature to an 
attraction varying in intensity, however such variation may be 
produced in the magnet, and hence I claim the production of any 
given sound or sounds from the armature of the receiving-instru- 
ment, by subjecting said armature to an attraction varying in 
intensity, in such manner as to throw the armature into that form 
of vibration that characterizes the given sound or sounds. 

8. The combination, with an electro-magnet, of a plate of iron, 
or steel, or other material capable of inductive action, which can 
be thrown into vibration by the movement of surrounding air, or 
by the attraction of a magnet. 

4. In combination with a plate and electro-magnet, as before 
claimed, the means herein described, or their mechanical equiva- 
lents, of adjusting the relative position of the two, so that, with- 
out touching, they may be set as closely together as possible. 

5. The formation, in an electric telephone, such as herein 
shown and described, of a magnet with a coil upon the end or ends 
of the maguet nearest the plate. 

6. The combination, with an electric telephone, such as 
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„ of a sounding box, substantially as herein shown and 
set ; 

7. In combination with an electric telephone, as herein 
described, the employment of a speaking or hearing tube, for con- 
veying sounds to or from the 1 opone, substantially asset forth. 

8. In a system of electric telephony, the combination of a per- 
manent magnet with a plate of iron or steel, or other material 
capable of inductive action, with coils upon the end or ends of 
said magnet nearest the plate, substantially as set forth. 


While the expiration of this patent this month will free 
the receiver (which instrument can also be used as an 
inferior transmitter) there still remain, protected by patents, 
a number of special forms and modifications of the receiver 
and certain improvements in magneto telephone transmit- 
ters. Quite a number of patents bear upon the shape and 
arrangement of the permanent magnet or magnets, with 
reference to the diaphragm,—such as types of “crown mag- 
netos,” etc.—while others, like Phelps, No. 222,201 of 
December 2, 1879, refer to methods of construction con- 
ducive to better articulation. Manufacturers of telephone 
receivers who propose to depart from the regular form, will 
do well to look up carefully these many minor patents. 

The receiver being free, boa about the transmitter ? 

It seems to be thought by some that, because under the 
operation of Section 4887, of the Revised Statutes, the 
Blake patents have expired in this country, the Blake 
transmitter is free; the patents of Francis Blake, however, 
do not of themselves cover the Blake transmitter; these 
patents are subordinate to Berliner, 463,569 of Nov. 17, 
1891—the famous “Berliner Patent — and also Edison, 
474,231 of May 3, 18%2, besides the other two Edison 
microphone patents of May 3, 1892, numbered 474,230 and 
474,234 respectively. Then there is the re-issued patent 
of Berliner, No. 9,499 of December 14, 1880, upon the in- 
duction coil, which has so far been ignored by writers on 
the telephone patent situation. This patent was origin- 
ally No. 199,141, and issued on Jan. 15, 1878. It there- 
fore has one year to run, during which time the induction 
coil can not be used without infringement. Then there is 
the patent of Watson, No. 217,561, of July 15, 1879, upon 
the attachment of the polished button to a metal back, which 
also has a bearing on the question. Section 4887 of the 
Revised Statutes has been referred to above and, as it has a 
most important bearing upon the subject, it is printed here 
in full, although it is doubless familiar to many readers. 


SECTION 4887, REVISED STATUTES OF THE UNITED STATES. 


No person shall be debarred from receiving a patent for his in- 
vention or discovery, nor shall any patent be declared invalid, by 
reason of its having been first patented or caused to be patented 
in a foreign country, unless the same has been introduced into 
public use in the United States for more than two years prior to 
the application. But every patent granted for an invention which 
has been previously patented in a foreign country shall be 80 
limited as to expire at the same time with the foreign patent, or, 
if there be more than one, at the same time with the one having 
the shortest term, and in no case shall it be in force more than 
seventeen years. 


The fate of the Edison patents under this section of the 
atent law will not be known until a final decision in the 
ate Refrigerator litigation ; both the life of the Edison 
lamp patent and the Edison transmitter patents hang upon 
the decision in this case. What has still to be decided is, 
what bearing, if any, has the date of application of the 
American patent, with reference to the date of application 
of the foreign patent? In interpreting Section 4087, the 
Circuit Courts have held that the dates of domestic and 
foreign applications were irrelevant. It is now contended 
in the new Bate case, that “previously patented in a for- 
eign country” should be taken to mean previously up- 
plied for in a foreign country. The case of Bate Refrig- 
erator Co. vs. Sulsberger, et al, decided June 7, 1893, pro 
forma in favor of the defendants, according to previous 
Circuit Court opinions, was appealed. It was expected 
to be argued, in the United States Circuit Court of Ap- 
peals, in New York, in December, but has been deferred. 
In the case of the Edison transmitter patents the applica- 
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tion was made in the United States Patent Office prior to 
the foreign application ; yet the English patent was issued, 
ran fourteen years and expired, before the United States 
patent was issued. 

For a great part of this period the applications: of 
Berliner and Edison were in interference. As is well 
known, during these many years of delay in the Patent 
Office, the Bell Company owned both sides of the inter- 
ference. Now if, in the Bate Refrigerator Case, the Court 
shall decide that the date of application of the United States 
patent controls, then the Bell Company will have the pro- 
tection of the Edison patents for seventeen years from 
May 3, 1892, and this protection it will have even though 
it be defeated in elie government suit now pending 
against it in Boston to annul the Berliner patent. In 
the Bate Refrigerator case, it is generally thought 
that the fate of the Edison lamp patent is the principal 
thing to be decided; the Westinghouse Electric and Manu- 
facturing Co. are supposed to be interested in confirm- 
ing the interpretation that Section 4887 means that the date 
of issue controls; while the General Electric Co., the owners 
of the Edison lamp patent, contend that the date of the 
United States application as compared with that of the for. 
eign application controls. While these two companies and the 
general public are interested in the Refrigerator case from 
the incandescent lamp point of view, the American Bell 
Telephone Co. and the public (if the public only knew it) are 
a thousand fold more interested from a telephone transmit- 
ter point of view ; and it isa significant fact that Mr. F. P. 
Fish, counsel of the General Electric Co., is also of counsel 
for the American Bell Telephone Co. The latter company 
is not known in the case, but in the event of a favorable 
decision it will profit far more than will the General Eleo- 
tric Co. 

It is assumed, in some recent articles on this subject that 
the Edison transmitter patents are admittedly void. If the 
existing interpretation of Section 4,887 by the Circuit 
Courts had been finally approved by the Supreme Court, 
the above assumption would stand. 

It has been erroneously assumed that the Bell Compan 
desired delay in the Government suit to annul the Berliner 

atent; in an editorial in THE ELECTRICAL ENGINEER of 

anuary 3, it was pointed out that such was not the case, 
and why it wasnot. The fact is, on the contrary, the Bell 
Company has every reason to desire a decision at as early 
a date as possible; while Judge Taylor, of Government 
counsel, says that Mr. Storrow (of Bell Co.’s counsel) and 
Attorney General Olney are trying to hurry him, but he 
won’t be hurried. The truth of the matter is that the case 
is now going forward with all possible dispatch in Boston, 
and will prada come to argument in May of this year. 
It is a question whether the Bell Company are justified in 
stating in their advertisement that the Berliner and Edison 
patents embrace all forms of microphone transmitters and 
of carbon telephones,” for the reason that a form of such 
instrument may be conceived that does not depend for its 
action upon the variation of “pressure between electrodes 
in constant contact.” It is doubtless true that no trans- 
mitter patent has as yet issued that does not include de- 
pendence upon variable pressure for its action, but 
it cannot be predicated or 5 that a transmitter, and 
a carbon transmitter at that, may not be invented that 
shall act in an entirely different manner. 

As no single article of moderate length can do justice 
to the transmitter patent situation, it may be appropriate 
to close this instalment with the claims in full of the Ber- 
liner and principal Edison transmitter patents. 

Claims of Patent of Emile Berliner, Application filed 
June 4, 1877, Patent issued Nov. 17, 1891: 

1. The method of producing in a circuit electrical undulations 
similar in form to sound-waves by causing the sound-waves to 
vary the pressure between electrodes in constant contact so as 
to strengthen and weaken the contact and thereby increase and 
diminish the resistance of the circuit, substantially as described. 


2. An electric speaking-telepbone transmitter operated b 
sound-waves and consisting of a plate sensitive to said sound- 
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waves, electrodes in constant contact with each other and form- 
ing part of a circuit which includes a battery or other source of 
electric energy and adapted to increase or decrease the resistance 
of the electric circuit by the variation in pressure between them 
caused by the vibrational movement of said sensitive plate. 

8. The combination, with the diaphragm and vibratory elec- 
trode, of a rigidly-held opposing electrode in constant contact with 
the vibratory electrode, substantially as described. 

4, Ina telephonic transmitter, a vibrational plate made con- 
cave for condensing the sound, substantially as set forth. 

5. In a telephonic transmitter, a vibrational plate provided 

with one or more apertures, as and for the purposes set forth. 
., 6. A speaking-telephone transmitter comprising a diaphragm 
or disc sensitive to sound-waves, combined with a rigi bag 
but adjustable electrode in contact with the same, whereby the 
electric current is transformed into a series of undulations corre- 
sponding with the vibrations of said diaphragm. 


Claim of Patent of Thos. A. Edison, Application filed 


July 20, 1877, Patent issued, May 3, 1892. Patented in 
England, July 30, 1877, No. 2909: 


Claim : 

_ In a telegraphic apparatus operated by sound, the combination, 
with the diaphragm, of one or more contact-points of plumbago 
or similiar inferior conductor in the electric circuit, whereby the 
rise and fall of electric tension is proportionate to the pressure ex- 
erted upon the said point or points by the diaphragm, substanti- 
ally as set forth. 


THE ROGERS ELECTRIC CLOUD PROJECTOR. 


Ox of the closing electrical features of the World's 
Fair at Chicago was the Rogers electric cloud ee 
which, placed on the roof of the Manufactures Building 
informed the gathering multitude of the number of visitors 
during the day and drew their attention to numerous other 
things by projecting words and pictures on the clouds. 
The apparatus used at Chicago has now been transferred 
to New York by its inventor, Mr. L. K. Rogers of the 
Brush Electric Co. It has been placed on the roof of the 
Pulitzer Bdg., on Newspaper Row, opposite the City Hall 
Square, where its announcements now attract the attention 
or thousands on favorable nights. 

Our illustration made from a drawing for which we are 
indebted to the New York World, gives a very clear 
idea of the apparatus employed. It consists of an 
electric focussing lamp, whose rays are projected out- 
wardly by a 30-inch Mangin reflector. The arc itself is not 
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placed in the focus of the projector but some distance for- 
ward of that point, so that the rays are directed upon a 10- 
inch condensing lens which brings them into parallelism. 
At the end of the arm projecting from the cylindrical case 
is placed a focussing lens, the position of which can be 
regulated by means of the hand-wheel and chain shown. 
The design to be projected on the clouds is cut out of 
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card board and this stencil is inserted in the path of the 
rays close to the first lens. The whole apparatus is mounted 
on a swivel base and trunnions so that it can be revolved 
and pointed in any direction and the design thus made to 
follow a passing cloud. The electrical features have been 
worked out by Mr. Elmer E. Sperry. The lamp employed 
takes a current of over 150 amperes and its beam is said 
to rival in intensity that of any search light thus far used. 
All that Mr. Rogers needs to do is to wait till the clouds 
roll by. Should they refuse to roll, however, he can create 
his own clouds by steam, smoke bombs in the air, etc. 


THE NIAGARA FALLS ELECTRIC POWER PLANT. 


THE paper of Prof. Forbes, concluded in our last issue sets forth 
the electrical details which will be adopted at Niagara Falls in the 
great power transmission plant now in course of construction, and 


WS, 
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Fids. 1, 2 AND 8. 


ding the 
raulic arrangements and methods of conduit wire distribution. 
The units in the 50,000 h. p. station now being erected by the 
Niagara Falls Power Co. consist of 5,000h. p. Westinghouse alter- 
nating dynamos, each with its revolving field directly connected 
to the vertical shaft of a 5,000 h. p. twin turbine, built by the I. P. 
Morris Co., of Philadelphia, from designs furnished by the Swiss 
firm of Faesch & Piccard, and shown in Figs. 1 and 2 of the 
accompanying illustrations, for which we are indebted to our ex- 
cellent contemporary Power. They are of the Fourneyron or Boy- 
den type, designed to develop 5,000 h. p. under about 140 feet head 
and at 250 revolutions per minute, and are made of cast bronze of 
the same quality as that used for the propellers of steamships. 
The main canal, on the west side of which the power station is 
located, is 188 feet wide, and 17 feet deep at the river, narrowing 
to 116 feet in width, but preserving the same depth throughout 
its length of 1,260 feet. e water will be carried in the canal to 
a depth of about 12 feet. The sides of the canal are built of solid 
masonry, seven feet thick at the bottom, tapering to three feet 
thick at the top, on which is a coping two feet and a half wide. 
From this canal the water is taken through a separate inlet for 
each wheel, and carried through a penstock seven feet in diameter 
into the centre of the turbine. The weight of the vertical shaft 
and the attached portions of the dynamo, amounting to about 
152,000 pounds, is taken care of by closing the bottom of the cas- 
ing so that the water cannot act downward upon any of the parts 
attached to the shaft, while in the upper end of the casing are 
apertures through which the water can act upon the under side of 
the disc carrying the movable blades of the upper turbine and re- 
lieve the bearings of the weight of the shaft. In this way the 
weight of the water column is sustained by the stationary portions, 
and the pressure due to the head made to act upward for nig eh 
ing the weight of the revolving shaft, which ig thus nearly in the 
condition of a shaft spinning upon the water. The area involved 
is so proportioned that when the wheels are lightly loaded the u 
ward pressure will be some 2,000 pounds in excess of the weight 


n this we give below further details r 
hy 
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of the shaft, and when the wheels are ing at full gate about 

the same amount less than the weight of the shaft, on account of 

the lesser pressure in the casing. This variation in ure and 

oa is taken care of by a thrust bearing shown in section in 
ig. e 

The shaft consists of a steel shell about a foot in diameter, 

with smaller solid portions for the journals. 

The dynamos are constructed upon the Tesla two-phase alterna- 
ting current system, with stationary armature and 55 flelds, 
and are designed to generate a potential of 2, 000 to 2, 400 volts, 
which will be increased or diminished by step-up or step-down 
transformers for transmission or local use. Motor generators 
will be run for the production of continuous current when re- 

uired, so that the station will be able to furnish continuous or 

ternating current of any potentia Two-phase Tesla motors 
will be used. The station is designed eventually to comprise ten 
of these units and the wheel pit and building will be extended 
toward the river and new wheels put in as required. 

The power house is being built of stone, with a steel frame, 
and lined with enameled brick. The steel roof trusses of over 60 
feet span rest upon steel posts, and a 50-ton traveling crane com- 
mands the entire floor. 

The distributioh will be through underground conduits extend- 
ing in various directions from the station in the principal points 
of service. Fig. 4 shows the construction of one of these, while 
Figs. 5 and 6 are sectional views in outline. The conduit is 5 feet 
6 inches high by 3 feet 10 inches wide inside, and is built with 12 
inches of Portland cement and gravel, and backed up by about 
one foot of masonry at the bottom and extending up the sides 
about 8 feet. The conductors will be carried on insulated brackets 
on both sides. A track extends throughout the length of the con- 
duit, upon which an electrically propelled car will carry the line- 
men between wire screens that protect them from the conductors 
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Fic. 7.—MANHOLE AND SIDE Duots, NIAGARA POWER 
UTION. 


Fig. 7 shows one of the manholes which are placed at intervals 
of 400 feet. At the bottom will be seen the small outlets for 
tapping the conductors in the conduit. 


FId. 4.—THE CONDUIT IN COURSE OF CONSTRUCTION. 


and allow every portion of the line, brightly illuminated by the 
passing car, to be thoroughly inspected with absolute safety. The 
brackets are placed 80 feet apart. 


Langituding! and Cross Section of Electric Wire Candult. 


Fia@s. 5 AND 6. 


The Niagara Falls Paper Co. have already arranged to take 
8,000 h. p., and the Pittsburg Reduction Co., about the same 
amount for manufacturing purposes and lighting. 


THE NIAGARA TRANSMISSION PLANT. 


THE following is a special dispatch from Buffalo: | 

The real estate men of this city are considering plans for cele- 
brating on a royal scale the inauguration of the use of the Niagara 
Falls electric power in Buffalo. The plan most favored is to issue 
letters of invitation to President Cleveland and his Cabinet, Sen- 
ators and Congressmen, Governors of States, and other high 
officials, all the eminent electricians of the world, and represen- 
tatives of the press from everywhere. The wire conveying the 
current is to be connected with one of the large manufacturing 
plants near the city line and the machinery set in motion by the 
touching of a button. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


ELECTRIC CHAIN TRACTION FOR CANALS. 
. — 


AMONG the notable questions of the hour is the improvement in 
the method of propulsion on the Erie canal. Various schemes have 
been brought forward having for their object the replacing of the 
wave generating, bank destroying” propeller. The purpose of 
these lines is to discuss a system described in THE ELECTRICAL 
ENGINEER a few weeks ago and to suggest a scheme that has done 
good work in other countries. 


The cheapest and simplest equipment nun y bor the prope er 
used either in connection with steam engines, or, better, driven by 
electric motors. The serious objection against this system is its 


action on the water and subsequently on the banks of the water 


way. A very ingenious and interesting method to overcome this 
difficulty has been described in the issue of THE ELECTRICAL 
ENGINEER, December 20, 1893, as the Davis’ Electric Canal Boat 
Towing System.” : ; ; 
The objection against this system—an objection which will 
undoubtedly make it prohibitive—is the enormous cost ; because, 
if you have a canal you do not want two railroad tracks, hauling 
locomotives and boats. If you want to build on land a double 
track road is cheaper than two single tracks, and rolling traffic is 
cheaper than floating. Naturally we have to consider that one 
boat will carry the load of a whole train but a train will run about 
ten times as fast as a boat. As soon as we would have track con- 
struction and rolling material and canal maintenance then all the 


FIGs. 2 AND 8. 


advantages of this slow transportation of large quantities will fall 
out of consideration when compared with the quick transport of 
small quantities on land either by steam or by electricity. —— 
On a number of rivers in Europe, for instance the Seine in 
France or the Main in Germany, another system has been em- 


poorer very successfully for many years, namely, chain traction. 

e an call this a method of cable traction with stationary 
cable, the boat pulling itself forward along the cable by means of 
a hoisting or hauling device. In the cases mentioned this towing 
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device is located in the centre of the boat, the chain is taken u 
in front, runs over the hoist drum and leaves the boat at its end. 
The accompanying diagram, Fig. 1, will explain the arrangement. 
On the Erie canal it will probably prove to be more economical 
to provide a number of boats with the electric equipment, than to 
use only a few electric tugs towing a whole train of freight boats, 
and this system would make n an arrangement that can 
easily be mounted in the canal boats as they exist to-day. There- 
fore it would be advisable to have the towing device at the side of 
the boat and this idea is shown in Figs. 2 to 7. The vertical iron 
bed plate could be mounted inside of the boat and secured to 
several points aft by wrought iron tension bars, which would 
distribute the side pull symmetrically with the axis of the boat. 
Motor and gearing could easily be mounted inside of the boat 
without taking up much valuable space. From lock to lock the 
chain would have to be anchored at about the height of the chain 


wheel, so that the boat coming towards the lock can easily run off 
the chain and in leaving the lock take it up again, about in the 
same way that cable cars do when going off from one cable section 
to another one. 

Possibly the chain could be used as an electrical return circuit. 
thus saving half the amount of copper in the overhead- trolley line; 
and particularly there could be no objection against a ground- 
return, if we replace the chain by a wire-cable; in this case a fric- 
tion-wheel device, that is to say, a revolving grip, would do the 
same service as the chain-wheel. 

It seems to me that a system like this would be superior to a 
sheme necessitating a track system and towing locomotives. But 
commercially it could compete with the propeller system only in 
case this has to be discarded on account of its destructive action 
on the canal banks. 


A NEW JERSEY ELECTRIC RAILWAY CONSOLIDATION. 


THE CONSOLIDATED TRACTION COMPANY has secured control of 
all the street railway lines operated by the New Jersey Traction 
Company and all the stock of the latter company has been trans- 
ferred to the former with the exception of one share apiece, to be 
held by the directors of the New Jersey Company, in legal form- 


Jan. 17, 1894.] 


ality, to keep the organization alive. All the leases of the New 
Jersey Traction Company have been ratified by the Consolidated, 
and the securities of leased lines are thus put on a more solid basis 
than ever before, while the Consolidated Traction Company be- 
comes practically the owner of all lines in Newark, Jersey City 
and Elizabeth, except those of the North Hudson, in Jersey City: 
one line in Elizabeth, and the South Orange in Newark. 


THE STETSON CONDUIT RAILWAY.: 
BY ALBERT STETSON. 


OVER a year ago I became engager in some attempts to solve 
the conduit railway problem at Coney Island. This system was 
not a sudden idea, but had been a gradual development. For 
nearly two years it has been being gotten into shape, and a 
number of inventors bave contribu their share towards its 
completion and success. The original idea of the box used down 
there, and the working of it out to its completed form belongs, I 
may say modestly, to me. Among those who have worked upon 
the details of the invention, I may mention Mr. G. T. Woods, Mr. 
C. S. Van Nuis, and Mr. John H. Dale; but whatever success it 
has attained has been due to the suggestions and inventions of 
Mr. John J. Green, who brought to the work the mind of the 
inventor and the skill of the trained mechanical and electrical 
engineer. 

Knowing what had been done, having spent four months in 
the Patent Office, having examined the traction question on the 
whole Continent of Europe, we set to work to construct a system 
that should avoid the defects inherent in other devices. To 
strengthen their weak points, to make an all-the-year-round 
system, was our object. I assert with the utmost confidence that 
we have succeeded. We have, on three occasions, filled our con- 
duit to the top with mud and water, burying out of sight con- 
ductors, contact boxes and all the devices.* Mud of the consist- 
ency of paste was used, and the report of a disinterested elec- 
trician, not known to me personally, brought there by the editor 
of one of our leading electrical journals, shows that the system 
was in no manner affected. With the shoe of the car in the mud, 
with boxes entirely submerged, the ordinary measuring instru- 
ments failed to show anything but the best insulation, and no 


disturbance of traffic would arise with 50 cars in a conduit filled 


with mud and water. No such condition would ever present itself 
in railway work, but a space of several hundred feet might get 
full of mud. snow or water, and the successful system must not 
be disturbed by such trifles. We made our mud test, not once, 
but three times. When the last test was made our boxes had been 
under the mud four days; yet it i3 to those boxes that Mr. Steven- 
son’s report refers. Four days’ submergence is a terribly hard 
test, but if the line then works perfectly, there is absolutely 
1 to apprehend from an occasional filling up during a 
ower. 

A conduit is used, similar to that of cable roads, but nothing 
like so large or expensive. With our improved shoe, a conduit 
two or three inches wide and seven inches deep will answer per- 
fectly. In the slot of the conduit, attached to the car, runs a shoe 
extending nearly the length of the car. 

The shoe is so supported that should the car leave the track it 
detaches itself immediately and remains on the top of the conduit. 
It cannot get caught, as the cable grip sometimes does, and drag 
the car along through crowded streets at a dangerous speed. The 
shoe is somewhat like a cigar in shape, so as not to give any sharp 
blow to the contact arms. The sides of the shoe are formed of 
conducting material, insulated from each other and perfectly 
flexible, so as to follow any curves. The shoe can be attached to 
and detached from a car in five to ten seconds. In the conduit 
are placed two insulated cables, a metallic return being used. 
This I regard as necessary to ensure perfectly safe working. These 
- cables run into and through contact boxes placed at intervals of 
ten feet on each side, and arranged diagonally opposite, so that 
the distance between the boxes is about five feet. 

The main is carried into the box and the lead and insulation 
removed for about twoinches. On this bared cable there is placed 
a brass clamp with two upwardly projecting tongues. The con- 
tact-making portion of the device is a vertical rod, having, at its 
upper end an arm projecting into the conduit, and at its lower 
end a brush adapted to be brought into coutact with the tongues 
attached to the cable. This and its bearings must, of course, 
be properly insulated from the contact box. When no car is pass- 
ing, the brush is out of all electrical connection with the current 
conductor, but when the shoe on the car reaches the arm project- 
ing into the conduit, it swings it to one side, bringing the brush 
on the rod into contact with the tongues fastened to the conductor, 
and the current passes to the motor on the car. As soon as the 
shoe on the car has passed the box, a torsion spring forces the rod 
back into its normal position, and that box is dead. The box is filled 


1. From a paper on The Practicability of Electric Conduit Railways,” read 
before the American Institute of Electrical Engineers, December 20, 1898. 
2. See Tas ELBCTRICAL EKXGINEER, Oct. 18, 1893. 
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as far as it can be without interfering with the movement of the 
brush with solid paraffine, and above that with “ transil oil.“ This 
makes excellent insulation. Of course the spindle, which at times 
becomes ‘‘alive,” and its bearings, are thoroughly insulated from 
all parts of the box and cable. Nothing can be better than an in- 
sulated cable, covered throughout its entire length with a highly 
resisting material, and at the points where current is supplied to 
the car an insulation practically infinite. 

No accident to persons or animals appears possible with this 
system. To avoid sparking within the box, the ends of the shoe 
are made of insulating material, thereby establishing mechanical 
contact within the box before the metallic portion comes into con- 
tact with the arm, and also holding the inside contact after the 
current ceases to flow to the motor. This is an important feature, 
for without such an arrangement the brushes would soon burn 
out, the oil become carbonized and the boxes useless. 

Thus far I have described the box that we used at the Island, 
but it has long since been consigned to the usual receptacle for 
the rejected productions of progressive inventors. It did its work 
and did it well, it pointed the way to better things, and we have 
several forms of box, entirely obviating the defects in the first. 
The number of working parts has been reduced, and we now have 
the device brought down to its simplest form. I regret that it is 
not ible for me to show these improvements, but patents have 
not been obtained on some, and on others not yet applied for. 

As a guide for future investigators, I will enumerate the best 
features and defects of the old box, as I understand them. Ist. 
Its insulation was excellent, that is, the theory of its insulation 
was. But oil insulation is in many cases a fraud, a deception and 
a snare. The best oil insulation is not so good as that of air con- 
taining 80¢ of moisture. Oil and water, perhaps, won’t mix, but 
oil will attract moisture, and the two will make an emulsion that 
will cause the investigator much sorrow and mental anguish. 
Ordinary paraffin oil, even the highest grades obtainable, contains 
a great deal of water which, in a device like this, will cause dis- 
astrous short-circuiting. Transil oil seems the best for the pur- 
pose. At Coney Island, before we adopted transil oil, our boxes 


-would go wirong. in spite of all we could do, snd we only dis- 


covered the trouble by putting some of our oil in a bottle to settle 
over night, and in the morning found an abundance of water in 
the bottom. Solid paraffin is the only substance that we found 
capable of withstanding the action of paraffin oil, and it must be 
the refined variety, such as is sold in hard, white cakes. Its use 
even was discarded, for when the water would work down the 
spindle through our imperfect stuffing box, the solid layer formed 
a bed for the moisture to rest upon, and being close to our brush, 
it short-circuited the box. It is better to let the moisture settle 
to the bottom of the box out of harm’s way. I don’t think oil 
should be used on account of its insulating properties, but for keep- 
ing the working parts from rusting. 2d. Our old box was made in 
several parts (a mistake, remedied in our new one-piece box), the 
joints required planing, an expensive operation. Paraffin oil is 
difficult stuff to hold, going through almost everything. In the 


joints we used oil paper, screwed them together as tightly as pos- 


sible, but the oil softened the paper and the boxes leaked. 
we remedied by painting the joints with Insullac, which with- 
stood the oil excellently. . Our stuffing box was a crude 
device, and did not in many cases, keep out the water; but this is 
a simple mechanical affair remedied in our new boxes. 4th. A 
torsion spring is not so good as a straight one, nor so reliable in 
its action. 5th. We had a short brush in our box, when a long one 
should be used. Flexibility and sure contact are thereby secured. 
6th. It was a mistake to have the two upwardly projecting 
tongues; one contact is the thing, and the brush always restin 
against it when the shoe touches the arm. Otherwise there 
be a break on reversing, the consequent “‘ frilling ” of the brushes, 
with carbonization of the oil. 7th. To make an oil-tight joint 
between the cable and the box was almost an i ibility. We 
taped the cable where it entered the box, but when it was tight- 
ened up there was often contact between the lead covering and 
the box. 8th. The box is too large. 9th. Great care must be used 
in selecting and laying the cable. A slight defect gives leakage; 
this decomposes the alkaline earths; chlorine and caustic soda are 

rhaps produced, and the cable eaten away. Every joint must 

carefully made and carefully sealed. Someone may say that 
it is impossible, but I answer it is the duty of the supervising 
engineer to see that it is properly done. If any one thinks this 
cannot be done, he is not my ideal engineer, and certainly does 
not want to meddle with electric conduit railways. These are the 
defects, but we have cured them all in our new system. The ex- 
cellent principle of the old box has remained untouched by long 
experiment, the laterally yielding arm being the only form likely 
to answer this purpose. f 

I believe that our road has solved the question of conduit trao- 
tion. I have not meant in my review of other systems to be in 
the least unjust to other workers in the same field. I ouly take 
my stand on other well-established principles, keep strictly to the 
laws of nature and electricity, take our climate as it is and our 
streets as we find them, and I assert, without fear of successful 
contradiction, that any road to succeed must be laid down prac- 
tically on these lines. 
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THE PROSPECTS OF ELECTRIC HEATING. | 


RADUALLY but surely that later development, 
electric heating, is forging to the front and it must 
soon command more serious attention than has been 
bestowed upon it up to the present. The impression has 
prevailed that while for purposes requiring small amounts 
of heat, and especially where such heat 1s intermittently 
applied and where the temperature required is not very 
high,—such as in electric cooking apparatus, soldering 
irons, etc..—the electric method is fairly economical and 
eminently convenient; but that for any extended applica- 
tion on a large scale and involving high temperatures, elec- 
trically generated heat is out of the question. While we 
have been favored with calculations on the economy of 
such minor, domestic applications as those above cited, no 
one, so far as we are aware, had undertaken to analyze the 
prospects of operating smelters and blast furnaces by 
electrically generated heat. At the first blush such a plan 
would indeed seem to possess scarcely any points in its favor 
and to be in the line of the general, foolish drift nowadays, 
to do everything by electricity. More especially does it 
seem unwise when it is taken into consideration that 
against the direct application of the fuel to the body to be 
heated, in one case, we have the unquestionably round- 
about electric method involving a furnace, a boiler, a steam 
engine and a dynamo. But in spite of all this, is the elec- 
tric blast furnace so far removed from practicability that 
it is not worth considering for the present, or even for 
the future? The conditions involved are very tersely put 
by Mr. I. L. Roberts, in an article which appears elsewhere 
in this issue and which will repay close study. Mr. Rob- 
erts has not contented himself with mere calculations, but 
bases his conclusions on the results of actual experiments. 
It is true, that they have been made on a small scale; but 
the very fact that they were on a small scale and yet 
showed such unmistakable advantages in favor of electric 
heating would fairly lead to the inference that with larger 
apparatus the gain would be still more marked. While 
the blast furnace itself may not be a thing of the immedi- 
ate future, Mr. Roberts’ experience has sufficiently demon- 
strated that for many other applications such as brass 
smelting, carbon baking and similar operations the electric 
furnace is well able to hold its own against the methods 
now used. 


THE “NOVAK” LAMP NOT ENJOINED. 


ALTHOUGH Judge Shipman handed down on Saturday, 
Jan. 6, an opinion granting the motion of the General 
Electric Co. for a preliminary injunction against the Wa- 
ring Electric Co. for infringement of the Edison patent by 
the “ Novak ” lamp, with its bromine atmosphere, he has 
followed up his decision by refusing to stop the manufac- 
ture of the lamps peremptorily. The uncertainty or doubt 
that runs through the opinion seems to have gained upon the 
Judge’s mind during the week, and when the case came up 
on Jany. 13, for settling the terms of the order, he granted 
a stay pending an appeal, under bonds of $10,000, to the 
Circuit Court of Appeals, the appeal being set down for 
January 23, at New York. He did this in spite of the offer 
of the General Co. to place itself under bonds if the injunc- 
tion were jssued, Judge Shipman is evidently more 
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concerned to be fair than consistent, and does not propose 
summarily to block any real improvement in the art of lamp 
manufacture. The Waring Co. are now free to pursue for 
awhile, undisturbed, the manufacture and sale of a 
lamp whose qualities are well illustrated in Prof. Robb’s 
tests cited by the Judge; and we now have the remarkable 
spectacle of two concerns making incandescent lamps under 
the nominal restraint of bonds. 
the Waring Co. and its agents will make the most of their 
opportunity. 


AMERICAN BELL TELEPHONE PATENTS. 


As the magneto telephone of the American Bell Tel- 
ephone Company—the instrument commonly known as the 
receiver“ - becomes public property at the beginning of 
February by the running out of the patent, the interest as 
to the immediate future of the telephone industry is wide- 
spread. Not only do people want to know how soon they 
will get cheaper telephones, but manufacturers who wish 
to supply the market are anxious to know how far they 
can go legitimately and honestly. There has been a great 
deal of misinformation published on the subject, and much 
of it has been of a most mischievous tenor. The tel- 
ephonic art is far from being wholly open. The American 
Bell Telephone Co. is strongly intrenched within patents 
that rise one behind the other like concentric fortifications, 
and it has not spent its existence in a supine and lazy en- 
joyment of fat profits to be reaped only for a season. 
But the lapse of the fundamental patents renders some 
things possible, in some fields that the company has neg- 
lected or chosen to disdain. With the object of indicating 
the limits of the mare clausum and the possibilities of the 
open sea of telephony, we have begun in this issue a series 
of articles that have been very carefully prepared, cover- 
ing the whole ground of telephonic patents and telephonic 
apparatus. Where deemed important and pertinent, the 
language of the patent claims bearing on the situation is 
quoted in these articles. We shall be glad to have our 
readers assist us in the discussion of the subject, and will 
endeavor to answer any inquiries that touch vital points. 


THE NEW BUCKEYE LAMP. 


Ir Necessity is the mother of Invention then surely she 
has shown herself a most prolific parent in the domain of 
incandescent lamps. In some respects the history of the 
efforts to create a lamp outside of the claims of the Edison 
patent bear a close analogy to the similar attempts in re- 
spect to the Bell telephone, but with this difference: That 
while in the latter case but two essential elements were 
involved, namely, a magnet and a juxtaposed diaphragm, 
in the former the inventor has had no less than four ele- 
ments upon which to ring the changes, involving (1) a 
vacuum, (2) an all glass receiver, (3) a carbon filament, and 
(4) leading-in wires. As a consequence we have had non- 
carbon filament lamps; “gas” lamps, that is, lamps con- 
taining a residual, inert gas; “stopper” lamps, and still 
others involving variations on the first three elements 
above enumerated. The leading-in wires, however, were 
employed in all the above types, and if we except the 


We have no doubt that 
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ingenious Diehl induction lamp, no attempt seems to have 
been made to work on this apparently indispensable feature 
of an incandescent lamp. The new Buckeye lamp des- 
cribed on another page will therefore prove of interest as 
showing the most recent efforts in a struggle which is 
probably without a parallel in the history of inventions. 
It is hardly to be expected that the owners of the Edison 
patent will permit the makers of the new Buckeye lamp to 
remain long in the unmolested eujuyment of the fruits of 
their labor and hence we look forward to lengthy argu- 
ments on the question of whether a conductor in powdered 
form can be construed as the equivalent, in law, of a solid 
wire. 


LABOR, EDUCATION AND CAPITAL. 


One of the most interesting and noteworthy steps taken 
in this city by a trade organization is that of which note 
was made in our columns last week, namely, the arrange- 
ments for a course of lectures to the Electrical Workers as 
part of the University Extension scheme. It is to be 
hoped that the trial may prove highly successful and use- 
ful. Labor has its duties as well as capital has, and these 
movements are an evidence of very high motives on the 
part of working men, and of ambitions than which none 
nobler can enter the human breast. We are certainly en- 
tering on a new period of industrial development when an 
old institution like Columbia College can. thus work so 
closely with a trades union. We cannot forbear noting 
the report of another remarkable manifestation of the 
the trial of new principles, at Pittsburgh. Loans of 
money are being made there by the Window Glass Work- 
ers’ Union to some of the employing manufacturers to en- 
able them to tide over business troubles. It is said that 
money has been released from the organization’s treasury 
amounting to tens of thousands of dollars in this manner, 
and that the applications of a number of employers are 
under consideration and will probably be granted. By 
this means several factories have been enabled to start 
that would otherwise be idle, and some have been 
kept in operation that might have had to stop. We can 
only regret that the electrical workers were not able to do 
as much for some of the electrical factories as their glass- 
making confréres have done in that line of industry. 


Conduit Railways. 

THE contribution recently made by Mr. Albert Stetson 
to the proceedings of the Institute is of practical value. 
It not only includes a survey of what has been attempted 
and done in the development of conduit railways, but gives 
an excellent description of the work done by Mr. Stetson 
himself last year at Coney Island. These are bad times in 
which to get a capitalist to display the courage of his con- 
victions, but it is a pity that capital could not be induced 
to back some such conduit railway enterprise as Mr. Stet- 
son advocates. Then we should all know how much there 
is in it, and the chances are that the promoter would reap 
arich reward. The conduit system would at least show 
up as well as the cable is now doing in New York City. 
The cable is a great boon, but we question whether a 
conduit system would have shown as many disasters and 
delays. 
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MISCELLANEOUS. 


THE ELECTRICAL TRANSMISSION OF POWER 
FROM NIAGARA FALLS.—V. 


THE following is an abstract of the discussion on Prof. George 
Forbes’s Paper on The Electrical Transmission of Power from 
Ni Falls,” which took place at the Institution of Electrical 
Bugitieers 


DISCUSSION. 


Dr. FLEMING, in opening the discussion, said it was not 
eer that engineers were to be found who were able or willing 
to take them into their confidence . the constructive stage 
of their work, and to tell them not merely what they had done, 
but what they were proposing to do. He would confine his 
remarks to two pointe, and the first was the difficulties which 
might be expected to appear in all cases where electrical transmis- 
sion of power was conducted over long lines having capacity and 
self-induction. These difficulties were not merely hypothetical 
things which were discussed by Professors, and might, therefore, 
be safely neglected when coming to practice, but were exceedingly 
real, and capable of giving rise to very disagreeable and dangerous 
effects. One of the great risks which had to be avoided in the 
construction of these lines was the presence of pressure effects, 
which occurred when the lines were suddenly connected to, or 
disconnected from, the machines. Prof. Forbes was quite right 
in saying that under those circumstances surgings were set up in 
the cables and in the machines, and that the pressure might be- 
come almost anything they pleased ; it might become scores, if 
not many more times greater than the working pressure ; in fact, 
it was impossible to say under some circumstances what the pres- 
sure actually did become, and under those circumstances it was of 
no use to say anything of failure of insulation, for no insulation 
would be sufficient to withstand the pressures that were brought 

st them. The methods by which they could be controlled 

had only to be known to be sope As Prof. Forbes had men- 
tioned that those difficulties had been got over at Deptford, there 
could be no objection to his telling them the method adopted by 
his colleague, r. D’ Alton, in consultation with himself and others. 
The way in which it was done now was this : The cable was never 
suddenly connected, but a transformer was placed in the main, as 
shown, and that transformer had on its secondary circuit an 
arrangement by which it could be gradually short-circuited. A 
water resistance was generally employed, but it might be carbon 
resistance. The first process of connecting the trunk main was to 
keep the switch B open and close A and C, the transformer being 
open-circuited on the secondary side. Under these circumstances 
the transformer offered a considerable impedance to the flow of 
current, and that nullified the capacity effect in the main. The 
next step was to gradually short-circuit the secondary circuit of 
the transformer, reducing the impedance of the transformer. 
When completely short-circuited the switch B was closed, and 
then the switches A and C were opened, and the transformer was 
disconnected from the main. In switching off exactly the reverse 
took place. When dealing with long concentric cables the pA 
city might reach a very bigh value—one-third of a microfarad a 
mile. It was almost impossible to get a cable, if it was concentric, 
that had not a capacity effect. If they were to adopt a pressure of 
20,000 volts, and a fre 1 of 100, which was probably what 
they would have done had they started this enterprise in England, 
and a capacity of one-third of a microfarad with 18 miles of cable, 
the capacity current in that cable would be 72 amperes when 
nothing was connected at the other end. That could be easily 
calculated from the formule he gave some time ago. The capacity 
of that capacity current to do work, or rather mischief, was pro- 
rtional to the square of the current and to the frequency. 
ence the advantage of low frequencies, for the capacity was 
something enormous when they came to long lines. Concentric 
cables were, therefore inadmissable for long lines. He thought 
there was great safety in using an artificial load in putting ma- 
chines into and out of parallel. In all Continental stations they 
did so. When he (Dr. Fleming) was at Rome last Easter he spent 
a long day with Prof. Mengarini at Tivoli, and the latter allowed 
him to experiment with the machines there as much as he pleased. 
They had an artificial load which took up 300 h. p., and this arti- 
ficial load was made to resemble as closely as possible the real ex- 
ternal line. The process of putting the machines in was this: 
First of all they put them on to the artificial line, and adjusted the 
incoming machines so as to give exactly the required current and 
volts. ey then put on two machines and divided the cur- 
rent without any difficulty; then a third was put into paral- 
lel, and then a fourth and a fifth. They were taken out 
one by one by reversing the process. at artificial line 
was used in the Ganz stations, and he thought Prof. 
Forbes was very wise in making provision for it in dealing 
with his machines. It was curious that they had not adopted it 
much in England. He did not know any place where it was used; 
yet at the same time he hardly knew any large alternating stations 
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on the Continent where it was not done. In the next place he 
would say one word on the question of pressure. He was very 
glad to hear Prof. Forbes say he never intended the primary cir- 
cuit to be opened. But the question naturally occurred, would 
not the primary circuit sometimes open itself? In other words, 
what was going to be done in the way of main fuses? That was 
really a serious question in dealing with these pressures. What 
kind of main fuses did Prof. For intend to adopt? In his 
Paper he mentioned a transformer the secondary of which had a 
working arrangement which would ually introduce impe- 
dance if the current rose above a certain value. He trusted that 
that arrangement would be found to work well; but at the present 
moment one great want in connection with large distributions of 
alternating currents was an arrangement of main fuses which 
would not interrupt the circuit, but if the main current went 
above a certain value would put impedance into the circuit gradu- 
ally but quickly, and then take it out again as required, but never 
allowing the main circuit to be broken. The great difficulty at 
present was that it did become broken, and a great rise of pressure 
took place, with disastrous results to the insulation. The question 
of pressure was one to which Prof. Forbes and his colleagues had 
doubtless given very serious consideration before deciding to 
na 20,000 volts. The difficulty which might be encountered 
with the high pressure was not the difficulty of working with the 
stock pressure of 20,000 volts, but the tremendous arcs which 
might be 5 if they were started between the conductors. 
Prof. For did not tell them, he believed, how far apart those 
cables were going to be in the conduits. He described a conduit 
in which copper strip was to be used as the conductor, but did not 
mention what distance they were to be apart. That was a very 
important matter. It might be impossible under some circum- 
stances to prevent such rises of pressure that an arc would start, 
and what would be the state of affairs with naked conductors in 
those conduits if they were only, say, a foot apart? The question 
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was sometimes asked, what is the best frequency to work at? It 
was very much like asking, what is the best speed to walk at? It 
depended upon where you were going and what you wanted to do. 
Continental engineers bad not been at work at the matter at ba 
hazard when they adopted a frequency of between 40 and 50. 
Our a of 80 to 100 was necessitated by the circumstances 
under which we had to start alternate-current working; and the 
same in America. But there was no doubt, he thought, about the 
wisdom of selecting this low frequency at Niagara, where the 
utilization of power by motors was an important matter, and 
there were enormous advantages to be gained by the reduction of 
these capacity effects and other effects of the same kind by the 
employment of a reduced frequency. 

l . W. M. MORDEY said they were called upon to discuss a 
Paper on a subject of world-wide importance, and he believed a 
sense of responsibility would be felt by all speakers. What made 
the Paper so interesting was that Prof. Forbes not merely de- 
scribed the scheme and the works, but went pretty fully into 
reasons and principles. It wasa very important matter tbat after 
so much work had been done on alternate-current distribution of 
all sorts that Prof. Forbes should come there and throw the 
gauntlet down to the whole industry on two or three points of 
primary importance in connection with distribution. Those of 
them, for instance, who had been working at comparatively high 
periods had to justify their continued existence and to prore 
that Prof. Forbes was wrong. Prof. Forbes stated in the aper 
that it is a matter of common knowledge that parallel working 
is assisted by lowering the 1 With all respect, he (Mr. 
Mordey) would deny that. e thought there was no evidence 
whatever to show, with any good plant now running, that lower- 
ing the frequency had any connection with parallel working. If 
there was no difficulty whatever in working at 100 periods there 
could be no improvement in working at a lower rate. It might 
be that, with certain types of machines, there were advantages 
in working at lower rates, but he believed that a machine that 
was incapable of wore al 100 periods would work worse at 16 
or 40 periods than a machine that would work at 100 periods suc- 
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cessfully. The only definite argument Prof. Forbes put forward 
was a letter from Messrs. Ganz, who had written him that their 
reason in adopting the frequency of 42 periods per second was 
that it is the lowest frequency that is available with arc lights so 
as not to produce any serious fiickering, and their desire was to 
lower the frequency as far as practicable in order to ensure par- 
allel working.” Now, Messrs. Ganz were very important people; 
they had large experience all over the Continent, but it was very 
necessary to examine and sift statements of this sort, and not to 
accept them as facts, He thought they ought to ask if Messrs. 
Ganz had not been a little forgetful in making such a statement 
as that. In his Paper on alternate-current working in 1889 he 
made a similar statement; he quoted a letter by Mr. Zipernowski 
to The Electrician of May 10, 1889, stating that their low perio- 
dety was chosen on principle,” that we by this means are 
enabled to couple our dynamos in parallel is not a secondary result, 
but just the end we are aiming at.“ His (Mr. Mordey's) surprise 
was, therefore, very great when during the discussion Mr. Ziper- 
nowski wrote: We state that we have not reduced the perio- 
dicity because of the coupling in parallel,” and added that they 
had always kept to 85 alternations with only slight variations. 
He happened to know that this last statement was correct. For 
a considerable time before parallel working Messrs. Ganz had 
been making alternators of 42 periods per second; when parallel 
working was recognized to be a necessity they made experi- 
ments and adhered to 42 periods, and gave out that they adopted 
it because it gave the best results in parallel working. He was not 
aware of any other support than that of Messrs. Ganz to Prof. 
Forbes’s statement, and these words taken from Mr. Zipernowski's 
own writing showed that his last published statement contradicted 
his first, and acknowledged that they had made these machines 
for low periods for years before parallel working was thought of. 
The question of artificial loading in putting machines on to mains 
in parallel had also been dealt with by Prof. Forbes, and had been 
approved very strongly by Dr. Fleming. Now, that was an old, 
primitive, and he thought an obsolete method. He explained a 
plan got out some years ago by Mr. Raworth and himeelf, 
and published in his Paper On Testing and Working Alterna- 
tors,” by which the regulation of each alternator was entirely 
controlled by controlling the steam supplied to its engine. 
There was another question affecting the periodicity to which 
Prof. Forbes referred as probably the most important. He 
said: Iam not sure that it ought not to be said that the greatest 
advantage of Jow frequency is in connection with the conductors 
used for transmission, and in the parts of the apparatus that re- 
quire high insulation.” Then he referred to what was strongly 
inted out by Lord Kelvin, and which was found out indepen- 
dently by those wonderful experiments of Prof. Hughes’s, namely, 
the surface effects in conductors at high frequency, the tendency 
of the current to seek the outside of conductors. That was, no 
doubt, in low tension alternate-current distribution, an extremely 
important matter. But in the case of high pressures and long 
distance transmission he did not think those Hughes effects, as he 
would call them, were by any means serious, even for the large 
powers Prof. Forbes proposed. In 1889 he gave a table of the 
virtual resistances of conductors, based on Lord Kelvin’s figures. 
In the Niagara scheme at 20,000 volts the full current on one of the 
machines, with 2,000,000 watts was only 100 amperes, Prof. 
Forbes selected 350 amperes to the square inch asa suitable density; 
he thought a larger density would be more economical unless their 
power was going to be very roa But taking that density from 
is table of Lord Kelvin's results he found that at 100 periods per 
second, or six times as high as Prof. Forbes Intended to use his 
conductor, there was scarcely any Hughes effect at all. Was it 
‘worth while going down to 16 or 25 periods per second in order to 
get this gain? Still, keeping to the subject of low periodicity, 
they came to the question of transformers. He believed it was 
impossible by any amount of money, or space, or time, or thought, 
to make a transformer anything like as good at a low period as at 
a reasonably high one. It was not a question of design or of money. 
The ordinary idea that they could design a transformor to 
-equally good under any given set of conditions, so far as periodicit 
was concerned, was an entire mistake; it was not possible. tt 
they took a transformer made for 16 periods or 40 periods, and ran 
it at a higher periodicity it would give a very much better result. 
Prof. Forbes said that by using this low periodicity he had a gain 
of 8 per cent. more power at his disposal at the other end, and that 
the transformer only cost about 50 per cent. more. But what did 
that mean? Prof. Forbes said a transformer would give 182 units 
instead of 100 if they doubled the frequency, and if the frequency 
was quadrupled they would get 174 instead of 100. Suppose he 
took it at double the output, the hysteresis and C* R losses remained 
the same, therefore the proportion of the losses had doubled. He 
had gone down much further than he need have done. He had 
a triple transformation, first up from his dynamo to his mains, 
then from his mains down to the 2,000 volt transformers, and then 
down to 100 volts probably for his motors, for they were going to 
be worked at low voltages and with transformers. Therefore, 
there was a triple transformation, and at the very least a sixfold 
loss. What did he gain? The author 5 that he got a 
motor that had 3 per cent. more efficiency than if he used a high 
periodicity one—a supposition that had no sufficient basis. One 
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thing he approved of, and that was the transforming up from the 
generator. That was very much better than attempting to gener- 
ate at 20,000 volts. He did not see why they should transform up 
from 2,000 volts to 20,000; 2,000 was not so safe as 500 volts, and 
it was just as easy and cheap to transform from 500 to 20,000 as 
from 2,000 to 20,000. He would pass over what he had intended 
to say about the commutation of current, but would just say this: 
Prof. Forbes had, by this low periodicity, cut himself off from the 
possibility of using the alternate current directly. He had cut 
himself off from using current directly in any way except for 
power ; he must always transform up to a higher periodicity if he 
was going to use his power for lighting. 


LEGAL. N OTES. 


THE SHIPMAN DECISION IN THE “NOVAK” GAS 
LAMP CASE. 


United States Circuit Court for the District of Connecticut. 
Edison Electric Light Company and Edison General Electric 
Company vs. The Waring Electric Company, et al. 

SHIPMAN, C. J.—This is a motion for the preliminary injunc- 
tion against the alleged infringement of the second claim of let- 
ters patent, commonly called the incandescent lamp or the fila- 
ment patent No. 228,898, dated January 27, 1880, to Thomas A. 


ison. 

The patent has been directly and indirectly, the subject of ex- 
haustive investigation, before the Courts of this country, and was 
carefully examined by the United States Circuit Court of Appeals 
for this Circuit in the case of the Edison Electric Light Company 
against the United States Electric Lighting Company. In the 
opinion of the Court in that case, Judge Lacombe clearly states 
the history and nature of the invention, which consisted, in gen- 
eral, in substituting carbon reduced in size to the filamentary 
form and placed in a nearly perfect vacuum” for illuminants 
which had previously been the subject of experiments, a change 
of material which involved a reorganization of the lamp” and 
presented the complete combination of elements, which for the 
first time in the art produced a practical electric light.” 

The second claim is thus paraphrased by Judge Lacombe: 
„The combination of carbon filamentary or thread-likein size and 
properly carbonized, used as an illuminant in an incandescent 
electric lamp in a receiver made entirely of glass and conductors 

ing through the glass, and from which receivers the air is ex- 

austed to such an extent that disintegration of the carbon due to 

the air washing action of surrounding gases or to any other cause 
is so far reduced as to leave the carbon practically stable.” 

The defendants’ lamp called the Waring lamp, is the Edison 
lamp, with the alleged exception that in the receiver, a nearly 
perfect vacuum has not been created by exhaustion of the air, but 
that into the partially exhausted receiver a portion of bromine 
gas has been introduced. This imtroduction of bromine and the 
consequent lessening of the vacuum, it is claimed, produced a 
marked improvement in the stability of the carbon and in the 
diminution of the blackening of the glass of the lamp. 

This improved construction is Baars by letters patent to 
Jobn Waring, No. 497,088, dated May 9, 1893. The specification 
says that the atmospheric air may be partially withdrawn by 
means of an air pump, and the gas is then admitted. This gas 
admitted to the globes and diluted by the air remaining in them 
is then partially withdrawn and more gas allowed to enter, this 
process being repeated until the extent to which the desired gas is 
diluted with foreign gases has become . infinitesimal. 
If preferred, the atmospheric air may be at first exhausted as 
nearly as possible, and the desired gas then admitted around 
the carbon. The amount of gas to be admitted will in prac- 
tice vary with the size of the inclosing chamber, with the 
nature of the gas and probably also with the nature of the other 
elements of the lamp.” This vague description of the ultimate 
character of the vacuum and of the amount of desired gas, 
which was to be admitted, furnished inadequate data by which to 
ascertain with precision the extent of the departure from the Ed- 
ison lamp. The question naturally arises, how much desired gas 
is admitted, after the atmospheric air has been exhausted as 
nearly as possible.“ The defendants’ affidavits state the successive 
steps which are taken in practice and the resultant vacuum is 
given in a number of the affidavits with adequate accuracy. 

Prof. Appleton gives the essential features of the process, as he 
saw it in the ordinary manufacture of the lamp, as follows: At- 
mospheric air was pumped from the bulb by a mechanical pump, 
not by a mercury pump. Bromine vapor was allowed to fill the 
bulb, so that the orange red color of bromine was visible therein. 
Then followed pumping by a mechanical pump by which brom- 
ine vapor and air are to a large degree removed.” An ample 
amount of bromine vapor is again allowed to fill the bulb. A 
third mechanical pumping follows, by which, residual air and 
bromine vapor are largely removed, but some bromine vapor re- 
mains.” | 

The lamp is sealed by fusing the pan opening. The general 
conclusions, taken by themselves, of Prof. Appleton and also of 
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Prof. Carmichael, both compor analytical chemists, whose affi- 
davits are introduced by the defendants, would far from satisf 
the mind that a material departure from the exhaustion whic 
was the result of the Edison method of manufacture, had been 
sought in the Waring lamp. For example, Prof. Appleton says : 
“ My conclusions, therefore, are that the Waring Electric Com- 
pany is undoubtedly introducing bromine in their lamps in the pro- 
cess of manufacture, that the bromine remains in them after their 
entry in the market; in a given bulb, the quantity is small, but it 
is perfectly recognizable by the chemist and it cannot, in an elec- 
trio lamp, be fairly called unworthy of consideration.” 

Prof Carmichael says: The vacuum, as deduced from the 
experiment cited, is considerably less perfect than that of the Ed- 
ison lamp. By the ordinary factory tests of observing the dura- 
tion of the vibration of the carbonized filement, the Novak ar- 
ing) amp as suppea to me, Tar to be less perfectly ex- 
hausted than the Edison lamps, as ve ordinarily observed them 
in use.” 

Other experts upon each side of the controversy are, however, 
able to state with more mathematical accuracy, the exact nature 
of the vacuum, and they do not essentially differ in their con- 
clusions. 

The affidavit of Mr. Howell, in behalf of the complainant, after 
saying that all lamps exhausted to a high vacuum have residual 
gases remaining in them, which are not common air but are 
probably a mixture of gases in which hydrogen predominates,” 
states as follows : 

The vacuum produced in practice in the Edison lamp is about 
rosso Of an atmosphere: that is, 29,999 out of 30.000 units of at- 
mosphere are removed from the globe. Or, in other words, if we 
assume the height of a mercury column at atmospheric pressure 
to be 80 inches, such a column connected to one of these lamp 
globes will be depressed he of an inch, due to the pressure of 
the residual gas within the globe. A very much lower vacuum 
or high pressure than this, however, can be used in practice with- 
out destroying the commercial character of the lamp, even when 
no special gas is introduced into the globe. A pressure which will 
lower the mercury column zz of an inch, that is, a vacuum 
of sgo of an atmosphere would, I believe, be sufficient for com- 
mercial purposes without the use of any of the supposedly inert 
gases, although a higher vacuum is more desirable.” 

The results of Mr. Howell’s tests are as follows: 

„The Waring lamps contain a gas pressure which may be as 
high as u of an inch in the case of the 16 c. p. and 25 c. p. lamps, 
and which runs from that pressure down to u of an inch in the 
case of the 32 c. p. lamps and 50 c. p. lamps, . 

In considering the effect of even so high a pressure as of an 
inch, it should be borne in mind that this means a vacuum of x}, 
of an atmosphere, involving the removal of 599 out of 600 parts 
of the afr or other gases within the globe.” 

Mr. Thomas B. Stillman for the complainant, found that each 
one of the 16 c. p. Waring lamps which he tested contained a 
pressure of 3 f of an atmosphere, or a vacunm in which 665 out 
of 666 units of gas are removed. 

Turning now to affidavits of the disinterested witnesses for the 
defendant: Professors Wright and Anthony devote themseves 
substantially to a statement of their opinions in regard to the im- 
proved character of the Waring lamp over that of its Edison pred- 
ecessor by reason of the introduction of bromine gas which they 
think preserves the transparency of the walls of the lamp and the 
stability of the carbon. hile the question of the extent of an 
alleged improvement upon an existing patented combination may 
become incidentally important in ascertaining the character of 
the departure from the peculiarities of the invention which were 
described in and protected b7 the patent, it is obvious that the first 
and vital question is, were all the elements of the patented com- 
bination used in the second and improved invention in the manner 
and to produce the results described in the antecedent patent. 
Without, therefore, attempting to ascertain the correctness of 
Professor Anthony’s conclusions that the introduction of bromine 
into the chamber of an incandescent lamp is a new step in the art 
where results are of the utmost importance,” I shall confine 
myself to a consideration of the question, whether before he took 
the step he made use of the Edison entire combination, and 
whether the alleged improvement is an addition to, and not a sub- 
stitute for, one of Edison’s described elements. 

The defendant’s affidavits, which are of importance in this con- 
nection, are those of Professors Carmichael and Robb and Mr. 
Charles A. Stone. Professor Carmichael says that the Waring 
lamp contains residual which occupy about yoy, of the 
whole volume of the lamp and the bromine vapor about and 
together zr. Mr. Stone places the exhaustion of the Waring 
lamp to between x}, and 100 of an atmosphere. 

he conclusion of Professor Robb, who, it is proper to say, has 
given more attention to this subject than either of the other ex- 
perts for the defendant, is that the bromine gas in the Warog 16 
or 25 c. p. lamp is under a pressure, when the lamp is heated, of 
about zie of an atmosphere. There is, therefore, no important 
disagreement between the experts on either side in regard to the 
vacuum in the lamps of those respective powers. The estimates 
vary from x}, tO zi, of an atmosphere. 

t must be observed that Mr. Howell's tests of 50c. p. Waring 
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5 (not including those called Lot No. 1, which turned out 
to vacuum lamps manufactured by the Perkins Com- 
pany) showed a high vacuum. He thinks that the vacuum in 
the 50 and in the 32 c. p. Waring lamps exceeded that in those of 
lower power. The experiments of the defendants’ experts has 
been limited to lamps of 16 and 25 c. p. and therefore I shall con- 
fine myself to the results which flowed from these experiments 
and which, of course, I assume to be true. 

The defendants’ legal tion is authoratively stated in Sey- 
mour vs. Osborne, 11, Wall, 516, as follows: 

Inventors of a combination * * * * cannot sup- 
press subsequent improvement which are substantially different, 
whether the new improvement consists in a new combination of 
the same ingredients or of a substitution of some newly discovered 
ingredient or of some old one performing some new function not 
known at the date of the letters patent asa proper substitute for 
the ingredient withdrawn from the combination constituting their 
invention.” Their theory is that the instroduction of bromine gas 
into a globe only partially exhausted is a substitution of a newly 
discovered ingredient for the air exhaustion of the Edison patent. 

What Waring puts into the receiver is not of prime impor- 
tance, but the question to be solved is whether he exhausts the 
contents of the globe, whether air, residual gases, or newly intro- 
duced bromine gas to such an extent that when the glass is sealed, 
he has used that part of Edison’s combination to such an extent 
that thereby the carbon is rendered practically stable. The mere 
introduction of gases into the receiver is not important, but if, 
before they had been introduced, Waring takes away the atmos- 
pee air and the residual gases and, after the new addition has 

en introduced, he takes away the contents of the globe by ex- 
haustion, so that a practical vacuum finally remains, not as high 
as Edison thought necessary, for the spongy and porous cotton 
thread which he carbonized, but a vacuum which renders practi- 
cally stable a carbon, filamentary in size and of whatever hard 
and dent e material it may be com „ then Waring has taken 
the combination of Edison, however much he may have improved 
it by the residual of bromine gas which Prof. Carmichael esti- 
mates to occupy z of the volume of the lamp. | 

To ascertain the etfect of the exhaustion by the Waring method 
upon the stability of the carbon, it is necessary to look at the result 
of Prof. Robb's instructive experiments, which were as follows: 

Four Perkins, 25 c. p. lamps and four Edison 16 c. p. lamps 
were taken to the Waring factory. Two Perkins lamps (Nos. land 
2) and two Edison lamps (Nos. 1 and 2) were left unaltered. The 
remaining lamps (Perkins Nos. 3 and 4 and Edison Nos. 3 and 4) 
were opened and ially exhausted and treated with bromine as 
if they were Waring lamps inthe ordinary course of manufacture, 
The voltage required to raise the lamps to their normal c. p. 
was measured. 


Perkins lamps No. 1 (original lamp) gave 25 c, p. at 47-7 volte 
te 06 oe 3 (bromine é. (13 25 80 oe 50.9 (19 
+b oe LXI 4 ( 40 40 + 25 iy} oft 49.5 66 
n (X a 1 (PEIER (19 ) a 16 40 66 56.8 be 
ee (X3 61 2 be 66 of 16 LX 6 B4.0 (i) 
(13 (X 66 8 ae et } 06 16 (73 be 50 0 e: 
et 40 66 4 66 40 66 16 N a6 59.5 ty} 


The four Perkins lamps were then run at 65 volts for 10 hours 
and 75 volts for four hours. The Edison lamps were run 8 hours at 
an average of 78 volts. The c. p. of the lamps was then 
measured at the same voltages as those at which the preceding 
remeasurements had been made, and it was found that : 


Perkins lamp No. l (original lamp) gavo 13.0 o p. 
ty | ve it) 8 peer a ) te 28.0 610 


10 — * 4 70 ) * Candle power could not be meas- 
ured as filament broke a few min- 


utes before run ended. 
Edison lamp No. A (original lamp) ,. 15 e. p 
a6 6é rT} 3 e te a6 9.9 te 
(13 (X9 (19 4 eo a“ ty } 11.0 (X9 


The second test was as follows : 

“« I took four lamps in the course of construction at the War- 
ing Electric Company’s factory and had them exhausted on the 
pump at the same time. Two of these lamps (Waring lamps Nos. 
1 and 2) were filled with bromine and two (Waring lamps Nos. 8 
and 4) with air, the degree of exhaustion being identical in all 
four lamps. The filaments in these lamps were intended for 16 
c. p. lamps and the voltage at which the lamps would yield 16 
c. p. was measured at the Physical laboratory of Trinity College, 
and it was found that: 


Waring lamp No. 1 (Bromine lamp) gave 16 c. p. at 118.0 volts. 
60 np 46 af ++ te 66 16 P. ét 115.0 ( 
+6 (33 (13 3 Air te ti 16 16 +t 128.9 te 

6 4 ( 06 06 66 16 as (X3 126.9 ty | 


The lamps were then run at 115 volts for 20 hours. The candle 
power of the lamps was then remeasured at the same voltages as 
those at which the preceding measurements had been made, and 
it was found that: 


Waring lamp N o. 2 5 pr gavo 16 o. p. 


as 6 ét 3 Air 40 
0 é: 6 4 ( t 6 ) 
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These and kindred tests satisfy Prof. Robb that the vacuum 
in the bromine lamps is so poor that if the vapor in the lamps 
had been air instead of bromine they would have been considered 
worthless. 

In view of the present condition of incandescent lighting in 
this country, I have no doubt that an Edison lamp with the ex- 
haustion which was given in the experiments would be considerd 
by the users of electric light as so far inferior to the ordinary 
standard of an Edison lamp as to be worthless, and would be dis- 
carded by those who were accustomed to the usual stability of 
an incandescent lamp. But the experiments show tomy mind, 
when read in connection with the other affidavits of the defend- 
ants, that Waring intentionally used the principle of exhaustion 
to a generous degree and that the vacuum ingredient of Edison, 
was, to a large extent, employed and its benefits were partially 
enjoyed. Waring took the lamp which Edison gave us in 1880 and 
which was the first practical incandescent electric light and used 
tbe idea of exhaustion to a more limited extent than the original 
inventor thought was necessary; nevertheless, without the large 
exhaustion of the atmospheric air and the gases which Waring 
accomplished, his lamp would be a failure. 

It will not be claimed that the inventor of an improvement 
upon a previously patented combination can use one of the 
patented elements in a dwarfed and incomplete way, but by its 
use receive the old resultant benefit, and escape the charge of 
infringement by reason of the low percentage of such use. The 
defendanta’ theory is that its use is so far unlike that of Edison 
that it can properly be said to be radically different. That theory 
is not supported in the Waring specification and it does not seem 
to me to be supported by the facts. The statement in the specifica- 
tion that the atmospheric air may be at first exhausted as nearly 
as possible and the desired gas then admitted is significant. Pro- 
fessors Appleton and Carmichael’s affidavits show that the amount 
of gas which finally remains in the lamp globe is small. 

The defendants claim that the Edison patent which was dated 
Jan 27, 1880, has expired by reason of the expiration of the 
British patent No. 4576 for the same invention antedated to 
November 10, 1879, but not sealed and the specification of which 
was not enrolled until after the United States patent in suit had 
been issued. 

This question was recently examined by Judge Jenkins in the 
American Bell Telephone Company vs. Cashman, 57 Fed. Rep. 842, 
He refers to the various decisions upon the question and concludes 
that ‘‘the invention is not patented abroad before the actual seal- 
ing and issuance of the patent,” and that the term ‘‘ patented ” as 
used in section 4887 of the Revised Statutes, does not mean the 
preliminary proceedings but the actual issuance of the patent 
under the seal of the Government speaking the exercise of 
sovereign will, investing the patentee with a grant of a monopoly. 
In this conclusion I entirely concur. 

The motion is granted. The terms of the order are to be settled 
upon notice. | 

C. A. Seward, F. P. Fish and R. N. Dyer, for the complainants. 

Chas, E. Perkins and W. E. Simonds, for the defendants, 


Our New England editor writes :— 

Another hearing was had before Judge Shipman on Saturday, 
January 13, when the Judge granted a stay of injunction pending 
an appeal to higher courts, under bonds of $10,000. The Judge 
entertained a grave doubt as to whether his opinion already ren- 
dered was a just one as it brought up a number of new features 
in the art of incandescent lamp making. The General Company 
offered to go under bonds themselves if the injunction were 

ted, but the court declined to accede to the proposition. It 
is understood that under this action of the court, the Waring Co. 
will bave at least another month free from all trouble before the 
case can come up again. They were proceeding with the manu- 
facture of the lamp as usual last week. 


PROF. ROWLAND vs. THE CATARACT CONSTRUCTION CO. 

Suit has been brought against the Cataract Construction Co., 
by Prof. Henry A. Rowland, of Baltimore, for $30,000, claimed as 

e value for services rendered in connection with the electric 
power transmisssion at Niagara. It appears that after the plans 
of the engineers of the Cataract Co., had been formulated they 
were submitted to Prof. Rowland for his opinion as to their feas- 
ibility and after a careful study he submitted an opinion embody- 
ing improvements differing widely in character from the methods 
and designs indicated in the original plans. For this opinion 
Prof. Rowland presented a bill of $10,000 to the company, which 
was considered excessive and which was only honored to the ex- 
tent of 88.500. Hence the suit. 

Prof. Rowland claims that practically all of his suggestions 
were 1 by the Cataract Co., and that by so doing they 
saved a large amount of money; and hence he considers his 
charges no greater than the magnitude and importance of the 
work warranted him in making them. 

The case was to have come up for hearing last week but was 
postponed owing to the crowded condition of the Court calendar. 
A number of eminent electrical engineers will appear on both 
sides and it is believed that some interesting details relating to 
the Niagara project will be brought out during the trial. 
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INJUNCTION AGAINST THE DE KHOTINSKY LAMP. 


Circuit Court of the United States, District of Massachusetts. 
in Equity. No. 8,211. The Edison Electric Light Company, et ai., 
vs, Achilles de Khotinsky, et al.—Opinion of the Court (filed Jan. 


, 1894). 

CoOLr, J.—The defendants do not disclose by their affidavits the 
kind or amount of vapor which is inserted in the glass bulb of 
their lamp. From all that appears therefore the defendant’s lamp 
has the vacuum called for by the Edison patent, although it may 
contain in addition a small amount of some kind of gas or vapor. 

Under the circumstances it would be improper for the Court 
to enter further into the consideration of the questions sought to 
be raised by this motion. 

As the proof stands, I am of opinion that the defendant’s lamp 
contains all the elements set forth in the second claim of the Edi- 
son patent. Motion granted. 


PATENT NOTES. 


TESLA SINGLE CIRCUIT ALTERNATING MOTOR. 


IN a patent issued to Mr. Nikola Tesla, on Jan. 2, entitled 
“ Electrical Transmission of Power,” No. 311,915 originally filed 


TESLA SINGLE CIRCUIT ALTERNATING MOTOR. 


May 15, 1888, that inventor describes a method of operating motors 
from a two-wire alternating circuit. The method employed is set 
forth in the two claims of the patent which we give below: 

1. The method of operating electro-magnetic motors having independent 
energizing circuits, as herein described, which consists in passing an alternating 
current through one of the energizing circuits and inducing by such current the 
current in the other energizing circuit of the motor, as set forth. 

2. The method of operating electro-magnetic motors having independent 
energizing circuits as herein described, which consista in developing an alterna- 
ting current in one of said energizing circuite and inducing thereby currents in 
the other energizing tor ts, as herein set forth. 


THE NEW BUCKEYE LAMP WITHOUT LEADING-IN 
WIRES. 


Since the decision sustaining the Edison lamp patent was ren- 
dered, numerous forms of lamps have been produced vi ba 
features claimed to be outside of that patent. The principal claim 
of the Edison patent it, will be remembered, is what is known as a 
“ combination ” claim, involving the elements of an all-glass re- 
ceiver, a carbon filament, a vacuum and leading-in wires. A lamp, 
therefore, embodying all but one of these elements would not come 
under the claims of the patent and as a result we have lamps 
made with the glass in two parts, like the Westinghouse stopper 
lamp, or the Beacon with a composition stem through which the 
leading-in wires pass, etc.; while others again have been made 
with filaments claimed to contain no carbon. 

In all these lamps, however, leading-in wires have been used; 
but even this element, it would seem, is capable of evasion or 
abolition as exemplified in the new Buckeye lamp, noted by us 
last week and just brought out by the Buckeye Electric Co., of 
Cleveland, Ohio. This new lamp is based on a patent issued to 
the late Edward Pollard, of Cambridge, Mass., entitled Incan- 
descent Electric Lamp,” No. 485,478, issued March 2, 1892 
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from which we reproduce the socom pany DE illustrations. Fig. 1 
shows a vertical section of a lamp and Figs. la the details of the 
stem holding the filament ; while Fig. 5 is a section on the line x a. 

The leading-in wires in this lamp are replaced by a conductor 
formed by depositing upon glassa line of silver or other metal in 
powde form and then heating the glass sufticiently to cause 
the metal to adhere to it. The line of minute particles thus em- 
bedded in the surface of the glass forms a conductor for the elec- 
tric current. In embodying this principle in a lamp, as shown in 
Fig. 1, the interior surface of the tubes 3 3 is coated with sizing, 
and upon this sizing there is sprinkled fine silver powder, after 
which the tubes are heated sufficiently to cause the particles of 
silver to adhere firmly to the glass, the sizing serving to hold the 
powder in position upon the glass until the glass is raised to the 
temperature necessary to cause the powder to adhere thereto. While 
the glass is hot the stem is pinched until its opposite walls come in 
contact and become welded together, Fig. 1a, thus forming a seal. 
The ends of the carbon filament are attached within the ends of 
the glass tubes by carbon paste. The conducting-wires 5 5 are 
connected by cold-pinching them within the tubes 3 3, having the 
wire in contact with the silver, as shown in Fig. 1. The silver 


rticles thus united with the glass form a conducting connection 
tween the conducting- wires and the carbon filament. 

According to the inventor the best method of obtaining the 

silver in powdered form is to dissolve the silver in nitric acid and 
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THe New BUCKEYE LAMP. 


then suspend pieces of copper in tbe solution to cast down the 
silver in a very fine powder. The silver is then paas red 
washed and through a fine sieve, The sizing used to 
attach the powder to the glass is made by mixing together copaiba 
balsam (two parts) and fir balsam (one part.) 

igs. 2, 3 and 4 show various modifications of the method of 
applying the conducting powder to the stem. The process has 
since been further refined and perfected. 


SOCIETY AND CLUB NOTES. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS—DR. LOUIS 
BELL ON POLYPHASE APPARATUS. 


THE eighty-third meeting of the Institute promises to be very 
interesting. It will be held at headquarters, 12 West Thirty-first 
street, New York City, to-day, Wednesday, January 17, at 8 
o'clock p. m. 

A paper will be presented by Louis Bell, Ph. D., of Boston, on 
Practical Properties of Polyphase Apparatus.” , 

By direction of Council, the last report of the Committee on 
Units and Standards will be presented for discussion, in which is 
proposed the provisional adoption of the terms“ gilbert,” ‘ weber,” 
% oersted ” and ‘‘ gauss.” The full report will be found on page 662 
of the December Transactions. 

The January issue of the Transactions will not be published 
until after the next meeting. 


NATIONAL BLECTRIC LIGHT ASSOCIATION. 


Mr. C. O. BAKER, JR., master of transportation, writes us as 
follows : 

The Trunk Line Association have granted the rate of a fare and 
a third on the certificate plan to Washington and return during 
the period of the Convention, namely, February 27, 28, March 1. 
The various other nger associations have the matter under 
advisement, and will , in ali probability, render their decision in the 
near future, 
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MONTREAL ELECTRIC CLUB. 


WE have received the constitution and bylaws of the Montreal 
Electric Club, whose useful object is to promote the knowledge of 
electrical science. It has members and associate members, with 
appropriate qualifications for each class. 


PERSONAL. 


MR. JOHN PRICE JAOKSON is now in charge of the Department 
of Electrical Engineering at the Pennsylvania State College as 
Assistant Professor of Electrical Engineering. 


MR. GEORGE E. BADGER has resigned his position at the Edison 
General Company's works, 79 peat oy N. V., and has left that 
city to assume the management of Mr. Edison's mining machinery 
interests in New Jersey. Mr. Badger has been prominently iden- 
tified with the Edison factory, having been night general super- 
intendent for several years. 


WEMPLE-PoPE.—The marriage is announced for January 23, 
at Elizabeth, N. J., of Miss Nellie Lowrey Pope, daughter of Mr. 
R. W. Pope, secretary of the American Institute of Electrical 
Engineers, to Mr. Horace Russ Wemple. Miss Pope has been of 
much service to the Institute in recent years, in assisting her 
father upon state occasions, and may well be looked upon as the 
daughter of the regiment.” All its members will wish for her a 
very happy and prosperous married life. 


OBITUARY. 


WILLIAM RICHARDSON. 


Mr. WILLIAM RICHARDSON, 80 long president of the Atlantic 
Avenue Railroad, Brooklyn, and who died of heart failure in that 
city on December 31, was born in Berkhampstead, England, on 
December 8, 1822. When twelve years of age he went with his 
father to Gambier, Ohio, where he obtained a position in a news- 
paper office. In 1810 he removed to Albany where he remained 
for twenty-five years interesting himself in city affairs and later 
joining the editorial staff of the Albany Evening Journal. At the 
outbreak of the war he was appointed a paymaster in the Army, 
and at its close became superintendent of the Dry Dock, East 
Broadway and Battery Railroad Company. Within a few weeks 
he became one of the directors and shortly afterward was elected 
president of the road, which office he resigned in 1867 and became 
sole lessee and proprietor of the Brooklyn and Jamaica Railroad 
Company. He served on the Brooklyn Board of Aldermen for 
two years—1870 and 72—and was a member of the first Republican 
State Committee. He was a Freemason, an Odd Fellow anda 
member of several other civic organizations and was prominently 
identified with the Baptist Church. Of late years, despite early 
prejudices against electric traction, he showed great interest in elec- 
tric railways, and his death finds Brooklyn one of the foremost cities 
in the Union in the adoption of electricity on its street railways, 
the Richardson roads now being fully equipped. 

No one will be more missed at the meetings of the American 
Street Railway Association than the white-haired, witty, incisive 
Deacon, with his strikingly English way of hanging on to a thing 
till he had found out or fought out all there was in it worthy a 
struggle. His son has long been the efficient secretary of the 
Association. 


REPORTS OF COMPANIES. 


REPORT OF THE STANDARD UNDERGROUND CABLE CO. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pittsburgh, 
have declared the usual quarterly dividend of 1½ per cent. Dur- 
ing the year the company secured new orders amounting to 
$628,000. At the beginning of the year unfilled orders amounting 


to $100,000 remained on hand, which makes the approximate 


business for the year $725,000 gross. For the first 11 months of 
the year the net earnings amounted to $118,735, and it is estimated 
that with December's earnings the company will show net returns 
of at least $130,000, which is over 12 per cent. on the capital stock. 
The net earnings of 1892 were $93,000, showing an increase during 
1898 of about $40,000. The company have most of their depart- 
ments running day and night throughout the year, and begin the 
new year with enough orders on hand to run day and night until 
May 1. 


Jan. 17, 1804.] 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE NESS AUTOMATIC WAREHOUSE TELEPHONE. 


A NEW warehouse telephone has just been introduced by the 
well. known telephone and electrical manufacturing firm, T. W. 
Ness & Co., of Montreal. The special feature of this new instru- 
ment, which is the invention of Mr. T. W. Ness, and has been 
patented in Canada, the United States and other countries, is an 
automatic switch return by means of which the switch is brought 
back automatically to its normal point after conversation is fin- 
ished. Those who are familiar with the old systems, in which 
connection is made by inserting a plug in a socket corresponding 
with the line desired, which plug requires to be withdrawn after 
through talking, but is constantly overlooked, or the old style of 
switch, which requires to be returned by band to its normal point, 
will at once see, and appreciate the great value of this new and 
unigas invention. 

_ The style of instrument is shown in the accompanying engrav- 
ing. : 


Ness AUTOMATIC WAREHOUSE TELEPHONE. 


The automatic switch, receiver hook and bell, are combined in 
the centre box. This system is particularly suitable for connect- 
ing the different departmente of factories, warehouses, offices, 
banks, colleges, etc. It will be observed that no central office for 
making the different connections is required ; each instrument in 
a series has switchpoints corresponding or connecting with each of 
the other instruments. Thus any one telephane can call up any 
other, simply by turning the switch lever around to the point cor- 
responding with the instrument desired, and at the same time 
ringing up, which is done by pressing the lever down upon the 
outer-ring, shown below the switchpoints ; this causes the bell of 
the required instrument to ring. After conversation is finished, the 
hanging up of the receiver causes the switch lever to return auto- 
matically to its own point, thus leaving the telephone in position 
to be called up by any other instrument. When desired, the in- 
struments can be so arranged that only certain ones in a series 
can call up certain others, instead of having the whole system in- 
terchangeable. In ringing up, only the bell of the instrument re- 
quired sounds, so that none of the others is disturbed ; and con- 
versation is at the same time private. In a series of, say, eight 
instruments, 1 and 8, 2 and 4, 5 and 6, might converse at the same 
time without interfering with one another. 

The firm of T. W. Ness & Co. have been manufacturing main 
line and warehouse telephones for a number of years, The large 
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number of testimonial letters submitted from leading business 
houses, speaks well for the satisfaction their instruments are 
giving. 

It is understood that the firm contemplate establishing a branch 
n this country for the manufacture of their various lines of tele- 
phones. 


THE NEW NATIONAL ELECTRIC COMPANY. 


The management of the new National Electric Co. of Eau 
Claire, Wis., comprises A. L. Ide, premanit: Peter Truax, vice 
president; F. P. Ide, secretary and W. A. Rust, treasurer. While 
adhering strictly to the National type of apparatus, the company 
proposes to introduce all improvements suggested or rendered 
necessary by the advance of the art. The various designs have 
been scrutinized and modified wherever desirable, and the factory 
equipment has been revised and enlarged, so as to turn out good 
work with increased facility. The selling department hag been 
thoroughly reorganized. essrs. F. W. Horne and John L. 
Martin, late of the Chicago office of the General Electric Co. have 
taken the general geet agency of National apparatus in the 
United States, with headquarters at 505 Home Insurance Build- 
ing, Chicago. Local agencies are now being actively started all 
over the country. The alternating dynamos and transformers 
are in all sizes and are accompanied by fine station equipment and 
switchboard details. In direct current, there is a large line of bi- 
polar dynamos and motors. and the multipolar units run up as 
high as 250 h. p. 

It may be added that while the company is under Mr. A. L. 
Ide’s able and vigorous management, it is, and will be kept, en- 
tirely distinct from the Ide Engine Co. of Springfield Ill. The 
National Electric Co. invite correspondence. 


.- ELECTRIC APPLIANCE COMPANY. 


THE ELECTRIC APPLIANCE COMPANY report great progress with 
the Packard transformer. Two orders of nearly one thousand 
lights capacity each is the record for the past week in addition to 
numerous smaller orders in the past few weeks aggregating over 
one thousand lights. Reports from customers show a very high 
oes nigel coupled with close regulation and general satisfactory 
results, 


THE ANSONIA ELECTRIC CO.’8 OFFER. 


AFTER careful consideration, the directors of the Ansonia 
Electric Co, have withdrawn their offer of 60 cents on the dollar, 
in long notes, the reason given being that the proposition was not 
generally availed of, and that the business in Chicago is now 
pretty badly disorganized. Another offer will be made, of lower 
amount, but probably on a cash basis. 


IDEAL OIL FILTERS. 


THE hard times of the past year seem to have benefitted at 
least one concern. The Purity Oil Filter Co. of Pittsburgh say 
they have found manufacturers willing to investigate appliances 
which, though involving some initial nee, were very econ- 
omical ip the long run ; and to this fact they attribute the great 
number of recent sales. The circular of Pacific Coast testimonials 
issued by the Company speaks in highest terms of the Ideal oil 
filter. Not the least testimonial is the only eastern one in the lot, 
speaking of comparative tests, in which the Ideal” was proven 

e superior. 


THE CARD ELECTRIC MOTOR AND DYNAMO COMPANY. 


THIS company has just moved into its new factory at the cor- 
ner of Broadway and Hunt street, Cincinnati, Ohio. The build- 
ing is one of the handsomest structures devoted to manufacturing 
in the United States; while the arrangement of general offices, 
especially with reference to all modern interior conveniences, 
etc., is simply ideal. There is no counter-shafting or belting 

in connection with any machinery in the factory, each lathe, 
drill, etc., being run by its own motor. One of the front rooms 
is being fitted up as a show-room, in which may be seen the dif- 
ferent types of apparatus manufactured by the Card Company. 
Messrs, Wilshire and Bullard are to be congratulated upon their 
new factory and upon the successful business which has made it 


possible. 


MR. A. LANGSTAFF JOHNSTON C. E., E. E., has been awarded by 
the Franklin Institute the Edward Longstreth medal of merit for 
his safety disconnector for electric railway 11 circuits. The 
device has been described and illustrated in THE ELECTRICAL Ex- 
GINEER, 
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THE PACKARD TRANSFORMER. 


The improvement of the past few years in transformer con- 
struction has probably been more marked than in any other class 
of electrical appliances. In the Packard transformer which is 
shown in the accompany ing illustration, an attempt has been 
made to incorporate all of the improvements of the past few years 
in transformer construction, and at the same time to avoid the 
mistakes which have naturally been made in many cases in 
attempting to secure desirable but hitherto unattained results. 
The innovation of the oil transformer was one of the many 
attempted improve ments and while it bas its advantages there are 
also many objections to its use. Perhaps the most radical change 
has been in the construction of transformers with removable 
coils. While these have not been on the market for any great 
length of time it is becoming pretty clearly demonstrated that the 
convenience of being able to readily replace burned out coils is 
secured at altogether too great a sacrifice in efficiency and regu- 
lation. The tendency of improvement should be to perfect 
first construction, not to make provision for defects resulting 
from imperfect manufacture. 

The effort of the manufacturers of the Packard transformer 
from the start has been to produce, not a transformer that can be 
easily repaired, but one that will not require such repairs, and 
hence in which the feature of cheap repairs ceases to be of any 
value. Severe tests covering this point have shown almost con- 
clusively that the Packard transformer cannot be burned out 
under any where near normal conditions. The moet desired results 
seem therefore to have been attained, providing of course that no 
sacrifice is made in other directions. It will be readily believed 
that no such sacrifice has been necessary as perfect insulation does 
not conflict in any way with high efficiency or perfect regulation, 
but is rather an assistance to it. Careful tests extending over a 
considerable period of time have demonstrated the attainment of 
the highest results as regards efficiency and regulation. 

It will be observed that in mechanical construction the trans- 
former is neat and compact, showing that careful consideration 
has been given to general detail. The fusing arrangement is most 
convenient and complete. Throwing back the two round covers 
or lids discloses two porcelain plugs which carry the transformer 
fuses. These can be withdrawn and re-fused or another plug in- 
serted almost instantly without the use of any tools or the least 
danger to the operator. 

In the construction of the coils the circular or ring form has 
been followed, and care has been taken to proportion the wind- 
ings so that the best possible results will be secured. The point 
for which the great superiority of the Packard transformer is 
claimed however, is iu the insulation of the tranformer coils. 
By a new system of insulating transformer windings the man- 
ufacturers bave been able to secure the result hitherto unknown 
they believe, in the art, that is, a transformer that can not 
burn out under ordinary conditions. In the manufacture of 
the transformer every detail of the work is done only by ex- 
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THE PACKARD TRANSFORMER. 


perienced expert help and no expense is spared to make a perfect 
machine in every respect. 

The fact that the transformer, as its name indicates, is man- 
ufactured entirely under the personal supervision of Messrs. J. W. 
and W. D. Packard, the manufacturers of the celebrated Packard 
lamp, is a sufficient guarantee that nothing is spared to make 
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every transformer that leaves the factory as perfect as money, 
long experience and skilled labor can make it. 

The Electric App anos Company of Chicago have taken the 
general western selling agency for the Packard transformer and 
are introducing it extensively in the west. 


ELECTRIC APPLIANCE CO.’S NEW ELECTRIC 
LIGHT PUSH SWITCH. 
A brief illustrated description of the mechanism of the new 


electric light push switch of the Electric Appliance Co. was given 
in our issue of Jany. 8. We are now able to present a cut show- 
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ELECTRIC APPLIANCE Co. s New ELECTRIC LIGHT PusH Swrren. 


ing the external appearance of the finished switch, and bringin 
out clearly the improved binding post connections, face plate, an 
general arrangement. 

The Electric Appliance Company report that a large number 
of inquiries resulted from our descriptive article on this specialty, 
and that the Standard single push switch seems to have al y 
found favor with the trade. 


THE OWNERSHIP OF THE WESTINGHOUSE MACHINE CO. 


At Pittsburgh last week, says the Iron Age, George Westing- 
house acquired absolute control of the Westinghouse Machine 
Company of that city by purchasing outright the entire stock held 

Ralph Baggaley. The transaction involved 2000 shares and 
the price approximated $50 a share, or $100,000. The Westing- 
house Machine Company was organized in Pittsburgh in 1881 
with a capital of $500,000, $850,000 being common and $150,000 

referred stock. The par value of the shares is $50. The stock 
seldom appeared on the market, for the reason that it is in 
the bands of a comparatively small number of shareholders, 
Dividends have been earned and declared recently without public 
notice, and at the annual meeting to be held shortly another divi- 
dend disbursement will be made. Mr. Westinghouse has always 
held a controlling interest in the company, and his holdings now 
amount to about nine-tenths of the 10,000 shares. Ralph Bagga- 
ley has been identified with the company since the inception in 
an official capacity as treasurer and general manager. No special 
reason was given by Mr. Baggaley for withdrawing from the com- 
pany, except that his duties as president of the United States 
Glass Company made it neceasary for him to give that company’s 
affairs his undivided attention. It is believed that Mr. Bagzaley 
will become a large owner of the shares of the glass company. 
The Westinghouse Machine Company are engaged in the man- 
ufacture of high class compound engines, several of which were 
used for driving the big generators used for lighting the buildings 
and grounds of the World’s Fair. The company ship engines to 
all parts of the country, and their business is said to have in 
to such an extent that the pregent manufacturing plant ig running 
to its fullest capacity, 
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ACOUSTIC SYNCHRONIZER FOR ALTERNATING 
MACHINES. 


Wiru the extended employment of alternating current 
machines and with our modern ideas of central station practice, 
it is frequently desirable to run alternators, both single-phase and 


Fic. 1.—AcousTic SYNCHRONIZER FOR ALTERNATING MACHINES. 


polyphase machines in parallel. Although alternators have not 
erto been run in paralled as a general thing on this side, the 
practice is not infrequent in Europe, where it has been made the 
subject of much study. The operation of alternators in parallel, 
however, is receiving more attention here, and a device to indicate 
in the most delicate, yet effective manner, the exact point of syn- 
chronism in speed and coincidence of phase of two alternators 
has become a necessity. This requirement is met by the acoustic 
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closer in period and begin that loud, periodic sound, known in 
acoustics as beats. As the two machines more nearly appraach 
nchronous speed, the beats grow slower and slower, until 
nally, the diaphragms fall into unison and each gives out the 
same low, clear note. At this moment, which is sharply marked, 
the switch connecting the two machines is thrown in. So sen- 
sitive and distinct is the indication of approach of synchronism, 
that it is possible to throw two machines together with hardly a 
quiver upon the ammeter in actual circuit. The superiority of 
this acoustic apparatus over the old phase-lamp device, cannot be 
disputed. It is much more sensitive, indicating distinctly the 
3 differences from synchronism which the phase- lamp fails to 
etect. 

The synchronizer was shown by the General Electric Company 
in its Power and Mining Department at the Chicago Exposition, 
where it attracted considerable attention, especially from foreign 
electricians. When it was shown to Prof. Von Helmholtz and its 
operation explained, he expressed himself delighted. It was a 
development in his own field of acoustics and showed how elec- 
tricity and acoustics could work together for scientific benefit. 

In a recent issue we described fully the three phase power 
Bona va installed by the General Electric Company at 
Redlands, ifornia. The switchboard there employed, Fig. 2, 
is fitted up with its different regulating and controlling apparatus, 
including the synchronizer, which the irreverent Californians 
have dubbed the growler.“ Its operation is perfect, and it has 
not been known to fail in its functions in a single instance. 


DALE MANUFACTURING CO. 


THE DALE MANUFACTURING Co. (John H. Dale and L. J. 
O’Reilly), of 22 Cortlandt street, have issued a very neat, tasteful 
and practical catalogue of their electrical fixtures and supplies, 
including some novelties and specialties of great utility, such as 
the Dale separable cluster ball made for any number of lights, 
from 2 to 16. We commend this catalogue to the notice of the 
electrical trade and community. 


THE WAGNER ELECTRIC MFG. COMPANY. 


THIS company, St. Louis, Mo., is new enjoying a brisk trade in 
transformers of all aizes, and also has 5 for the market a new 
alternating current motor in sizes from 1 to 10 h. p. Some of 
these motors have araa been placed and are giving good satis- 
faction. The Wagner Electric Mfg. Company is glad to notice a 
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Fic. 2.—SWITCHBOARD OF THE 8-PHASE POWER TRANSMISSION PLANT AT REDLANDS, CAL. 


synchronizer, which the General Electric Company has recently 
brought out, and which is shown in the accompanying engraving, 
Fig. 1. It consists merely of a cylindrical iron case with an aper- 
ture in the side, each end being closed by a flexible diaphragm, each 
of which has, opposite its centre the pole of an electromagnet. 

In using this device one of the magnets is connected in circuit 
through a transformer with each of the machines to be run in 
synchronism. The current is then turned into the magnet coils, 
and the diaphragms emit a loud clear note. As the machines ap- 
proach synchronism, the notes from the diaphragms approach 


distinct change for the better in the general business situation 
and is prepared to handle all orders promptly. 


KEOKUE, A Bank of the Superior Court, in Keokuk, 
Iowa, has appointed H. C. Reiner receiver of the Gate City Elec- 
tric Street Railway on the application of the Central Trust Com- 
pany of New York. The trust company holds first mort 

and for $850,000, on which the railway company defaulted in- 


60 THE ELECTRICAL ENGINEER. 


% M.-V.“ AMMETERS AND VOLTMETERS. 


QUEEN & Co., Incorporated, Philadelphia, have some very 
ood commercial ammeters and voltmeters in the Magnetic 
Fane” type which they have manufactured in large quantities 
for several years. These instruments are designed for light and 
power plants and when placed on a switchboard will indicate cur- 
rent or potential all day long. They are mounted in handsome 
cases, to present an attractive exterior, and are dust proof and also 
weatherproof, at least as much so as is possible with first class 
switchboard instruments. Interested persons can recure a copy of 
descriptive circular No. 420 by addressing the makers. 


THE STEEL MOTOR COMPANY. 


THE STEEL Motor Company, of Cleveland, Ohio, are in a most 
prosperous condition, and report that they are having all they 
can do to keep up with their orders. At present they are busily 
engaged in getting out 20 street railway equipments for use in 
Cleveland, and 8 for Allentown, Pa.; they have also started work 
on 100 controllers, 80 of which are nearly finished. The president 
of the Steel Motor Leren is Mr. A. L. Johnson ; vice-president 
and general manager, Mr. Samuel Harris, who is well known as 
being one of the pioneer electric street railway men of this 
country. 


GOODRICH HARD RUBBER COMPANY. 


A COUPLE of very amusing pamphlets have been issued by the 
Goodrich Hard Rubber Company, of Akron, O., illustrative and 
descriptive of their electrical and other specialties. It is under- 
stood that the Goodrich Company supply wholesale all the best 
jokes and sketches that appear in Judge, Puck and Liſe, but that, 
as here shown, they reserve their choicest wit and humor for their 
own productions. Bill Nye, Mark Twain and Barrie are on their 
staff, and edit each other’s work, so that only the very funniest 
things are allowed to see the light. The company ship each of 
their jokes done up in their tape, or quantities in a hard rubber 
case. All their goods are warranted the best and entirely free 
from hard cases. 


J. W. PARKER & CO. 


PHILADELPHIA has proved too small for the energies of J. W. 
Parker & Co., agents of the Ball Engine Co., and they have now 
assumed charge also of the business of that company in New 
York city and its territory. They will organize a progressive 
and aggressive department with a New York man at its head, in 
nowise subordinate to Philadelphia, but both offices will be under 
the direct management of Mr. J. W. Parker. The business will 
be known as J. 
general eastern agents for the Ball Engine Co., and contractors 
in general for complete electric railway and lighting steam power 
plants. No change will be made in the location of the offices in 
either city. 3 


NEW ENGLAND NOTES. 


THE EASTERN ELECTRIC CABLE COMPANY, of Boston, have re- 
cently declared their quarterly dividend of 2 percent. Though 
not so busy as a month ago this company are still doing a very 
large trade, and are just entering into a number of new buildings 
which Mr. Clark has recently ire] poi in the vicinity of their 
present quarters. They have instal | 
about 150 horse power, and will now be better situated than ever 
to take care of all kinds of wires and cables from the smallest to 
the largest. | 


THE W. 8 HILL ELECTRIC Company, of Boston, have just com- 
pleted a novel device for electrically extracting from wood or rag 
pulp, used in the manufacture of paper, by a series of moving 
electro-magnets, all traces of iron contained in the pulp. The mag- 
nets have long prongs which dip into the pulp, and are in electric 
circuit so long as they are in the pulp. By means of a sprocket 
chain the magnets are drawn through the pulp, then elevated to 
a higher level, where they deposit their pickings of iron dust in a 
receiving tray, the circuit being broken when the magnets are in 
the proper position. A jet of water also assists in washing the 
magnets clean, ready for their next immersion in the pulp. The 
device is extremely ingenious and yet perfectly simple and practic- 
able, and has proved a wonderful success. Paper manufacturers 
have experienced great STA in the past, on account of the 
iron contained in paper, and this device ought to eliminate all such 
trouble in the future. Already a number of important paper man- 
ufacturers have seen the working of the machine, and are well 
pleased with it, and it is almost beyond doubt that the Hill Com- 
peny will have all they can do for some time to fill orders, 


Parker & Co., New York and Philadelphia, 


ed a new Fitchburg engine of . 
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THE SIMPLEX ELECTRIOAL COMPANY of Boston, have recently 
given up their elegant suite of rooms at 620 Atlantic Avenne, and 
removed to even more convenient quarters at 75 to 81 Cornhill, 
Boston. For some time Mr. Mason, the manager of the company, 
has felt the inconvenience of being so far away from the centre 
of the city, and has now taken a step by which he will be able to 
handle their large business with much greater despatch and ease. 


Mr. Epwakp D. FLOYD, who has for the past seven years been 
connected with the Thomson-Houston Electric Company and the 
General Electric Company, recently in the purchasing de ment, 
has resigned his position, and associated himself with the Abbott 
Wheelock Company of Boston, who are large dealers in iron and 
steel. Mr. Floyd will be in the selling department, and will be 
glad to see his numerous friends hereafter at 35, Oliver street, 

ton. 


THE TAUNTON LOCOMOTIVE MANUFACTURING COMPANY of 
Taunton, Mass., have recently had the right transferred to them 
to sell and manufacture the goods which have been supplied for 
years oy tay Wainwright Manufacturing Company of Massachu- 
setts. For four years the Taunton Company has manufactured 
all the heaters, condensers, expansion joints, corrugated gaskets, 
eto., which the Wainright Company have sold, but will now take 
up also the selling as well. They are thus thorough] art ages 
with the various requirements of customers, and with the tech- 
nical and engineering features of the business. The long busi- 
ness experience of the Taunton Company and their high reputa- 
tion are guarantees that the appliances which they will manu- 
facture under the Wainwright patents will be of the highest 
class, and their excellent facilities at Taunton assure that any 
business given them will be promptly and skillfully carried out. 
The various heaters, condensers, joints, etc., will be manufac- 
tured in future according to the lists and specifications given in 
the Wainwright Company's latest catalogue, and prices and dis- 
counts will remain the same. 

The present agents will continue the sale of the on be- 
half of the Taunton Company and will be glad to furnish 
any desired quotations. The Wainwright heaters, condensers and 
other specialties have been very favorably known for years, and 
are in successful operation in hundreds of central stations for elec- 
tric light railway and power purposes, as well as in many isolated 


plants, and will doubtless find even a larger share of patronage 
under the new ment. The Taunton Company have a very 
large and fully equipped factory, full of the most recent labor 


saving tools and appliances, and are well equipped for this class of 
work. Besides the Wainwright specialties the Taunton Company 
are building a large number of snow ploughs and other devices for 
electric rai ds, and will make an active bid for a share of the 
. work connected with electric development of lighting 
and power stations. | 


NEW YORK NOTES. 


Mr. E. E. Hiaatns, expert in street railway values and econo- 
mies, has removed his office to 26 Cortlandt street. His work is 
one of peculiar delicacy and difficulty, but is already beginning to 
be highly appreciated by those who buy, sell and promote electric 
railway enterprises. 


Mr. W. A. VAIL, of the Electrical Exchange, 186 Liberty 
street, has been appointed agent to represent the La Roche Com- 
pany and apparatus in New York and New Jersey. It is an ad- 
mirable selection, and though the times are dull, Mr. Vail will not 
be slow to seal his contract with a good order. His ener 
and popularity are strong factors making for his success, and he 
now has good apparatus to handle. 


CLAYTON AIR COMPRESSOR WORKS.—Working full time and 
full capacity, and behind on their deliveries, is the gratifying re- 
port furnished by the Clayton Air Compressor Works of 43 Dey 
street, New York, as to their shops in Brooklyn. In the prevail- 
ing business depression this speaks volumes for the excellence of 
the air compressors built by this company. They have recently 
taken out several patents on a new triple compound high-pressure 
air or gas compressor. 


WESTERN NOTES. 


THE BRUSH ELECTRIC Co. bave issued a most interesting and 
attractive pamphlet on their exhibit at the World's Fair. It em- 
bodies artioles and notes descriptive of their large and artistic dis- 
play, made under the direction of Mr. I. R. Prentiss, and is 
adorned with many cuts from various sources. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotes, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., wilh be found in the 
advertising pages, 


Electrical 


Vol. XVIL 


THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—III. 


has y or 


ENRY used his coil not only in the instruments 
for experiment, described in his communication 
to the Albany Institute. He remarks, in a 
subsequent communication to Silliman’s Jour- 
nal; Several applications of the coil, besides 

those described in that paper, were made in order to 
increase the size of electro-magnetic gala and to 
diminish the necessary galvanic power. The most inter- 
esting of these was its application to a development of 
magnetism in soft iron, much more extensive than to my 
knowledge had been previously effected by a small gal- 
vanic element.”! This “development of magnetism in 
soft iron,” was the development of the electro-magnet 
which was to render the lagging force of Volta’s battery 
sufficient for the telegraph. 

Before we see how this was accomplished, let us pause 
for a moment and consider what are the two foundation 
elements of the telegraph, as it now exists, a thing accom- 
plished. These are the magnet, and the battery with its 
long conducting wire; these form the magic circuit which 
in fact constitutes the telegraph. There may be in- 
numerable ways of opening and closing the circuit at one 
end, and of receiving or recording the message at the 
other; they are only changeable accessories, which may 
vary in every country and period. It is the combination 
of magnet and battery, which gives the power to produce 
electro-mechanical effects at a distance and he who brought 
these two in harmonious accord, so that the one responds 
to the influence of the other at any distance, is the real 
father of the telegraph. .Very earnestly would we now 
ask our readers to remember exactly the state of things 
when Henry took up this important matter. The battery 
was in existence, and in its circuit Sturgeon had placed his 
magnet; yet still the telegraph was an impossibility, pro- 

nounced so by eminent men. The 

electric force diminished with the 
lengthening of the conducting 
wire; and repeated experiments 

only tended to show the im- 

practicability of the scheme. 

The telegraph is an impossi- 

‘bility on account of the failure 

of the electric current; such 

was the conclusion of men of 

science in 1825 and nothing 
had come to change this opinion in the three years which 
had followed. 

We well remember, when approaching the great city of 


iia = gaani, runs of Joseph Henry.“ Vol, 1, page 88. Smithgqniga 
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the past, the thrill with which we heard 
the cry, ringing out on the night air, 
“Il trano per Roma.” It seems, in 
view of the long deferred hope of the 
world, now about to be realized, some 
such thrill might be felt as we see 
Henry taking up the feeble electro- 
magnet, destined under his hands to 
grow into the instrument which was at 
last to render the telegraph possible. 
Let us look again at Sturgeon’s magnet, 
Fig. 1. According to Sturgeon’s own 
description of it, in Nov. 1825, it con- 
sisted of a small bar of iron, bent into 


the form of a horse shoe, ales a Wig. 2— Henrys R 
copper wire wound loosely around it duction of Sturgeon's 


in eighteen turns, with the ends of the 
wire dipping into mercury cups, the . 
latter connected with the respective poles of a galvanic 
battery. Under the influence of a battery of one hundred 
and thirty square inches of zinc surface, the magnet was 
capable of sustaining nine pounds. Up to the year 1828, 
when Henry began his researches in regard to it, no im- 
provement had been made in the instrument since Stur- 
geon’s time; and if we consider the very large battery re- 
quired to lift only nine pounds, we can understand the 
infant it was in strength and—while of undisputed value 
as a step in the progress of scientific investigation—how 
utterly unfitted it was for any actual service in either 
science or the arts. 

Henry’s first acquaintance with the magnet was in New 
York, where he had seen it exhibited in some lectures given 
by Professor Dana. His first step was to reproduce it; we 

ive a picture of the little instrument he made, preserved 
in Princeton as a relic, Fig. 2. While his hands were busy 
making it, his thoughts were much upon the theory 
Ampere had deduced from his brilliant experiments, viz.: 
that magnetism is produced by electricity, passing around 
in the magnet like rings at right angles to its length. Ac- 
cording to this theory, Henry thought : To make a mag- 
net is to produce these currents in it; and to make a mag- 
net by means of a voltaic current is to lead this current 
around the iron core of the magnet, as nearly as possible 
at right angles to its length. Was this condition fulfilled 
in Sturgeon’s magnet? The spirals of the wire were wide 
apart; they had to be so, otherwise the current would have 
leapt from one to the other and not have run its desired 
course through the length of the wire. The current was 
conducted, not at right angles, but like a corkscrew around 
the iron bar. What was the first thing Henry did? A 
simple thing it would seem, but most important. He 
insulated the wire, wound it with silk. It occurred to 
me,” he said, “that a much nearer approach to Ampere’s 
theory could be attained by insulating the wire conductor 
and covering the whole surface of the iron with a series of 
coils in close contact.” Following this idea Henry made a 
number of small magnets closely wound with silk covered 
wire, to exhibit to the Institute: we give his description 
of one of them. Its lifting power is not stated, but it was 
much greater than that of Sturgeon’s. 


„A round piece of iron about & of an inch in diameter was 
bent in the usual form of a horee-shoe, and instead of loosely coil- 
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ing around it a few feet of wire, as is usually described, it was 
tightly wound with 85 feet of wire covered with silk, so as to form 
about 400 turns; a pair of small galvanic plates, which could be 
dipped into a tumbler of diluted acid, were soldered to the ends of 
the wire, and the whole mounted on a stand. With these small 
plates, the horse-shoe became much more powerfully magnetic 
than another of the same size and wound in the usual manner, 
with the application of a battery composed of 38 plates of copper 
and zinc, each eight inches square.” 

This magnet “of the same size and wound in the usaal 
manner” is Henry’s copy of the Sturgeon magnet with 
its loose spiral. Henry must have been pleased with the 
success of his first steps in the improvement of the instru- 
ment. Think of the difference. To make this horse-shoe 
a magnet only two small plates, easily dipped into a tum- 
bler of acidulated water, were needed ; while for the Stur- 
geon magnet of the same size, a large and expensive bat- 
tery was necessary. Then the difference in power was great. 
Henry continues : 

„Another convenient form of this apparatus was contrived by 
winding a straight bar of iron 9 inches long with 85 feet of wire 
and eg pr it horizontally on a small cup of Sopper containing 
a cylinder of zinc ;—when this cup, which served the double pur- 
pose of a stand and the galvanic element, was filled with dilute 
acid, the bar became a portable electro-magnet.” 

These articles were exhibited to the Albany Institute in 
March, 1829. 

Finding how much those little willing plates could do, 
Henry now called upon them for something more. 

„The idea afterwards occurred to me,” he said, that a suffi- 
cient quantity of galvanism was formed by the two small plates 
to develop, by means of the coil, a much greater mau netic power 
in a larger piece of iron.—To test this a cylindrical bar of iron, 
inch in diameter, and about 10 inches long, was bent into the 
form of a horse shoe, and wound with 30 feet of wire. With a pair 
of plates containing only 25 square inches of zinc it lifted 14 
pounds avoirdupois.” 

Surely the strength of the magnet was increasing 
rapidly. 

Note: In Chapter II (Tus ELECTRICAL ENGINEER, Janua 
tration of De la Rive'n ring would have been better h 

ing from the plates. The figure given shows a flat ring 


turn of wire proceed 
which might be taken to include a coil of many turns; whereas the ring was 
originally only a piece of wire bent in ring form. 


10, 1894) the illus- 
it shown merely a 


ELECTRICAL UTILIZATION OF THE IRISH SEA 


TIDES. 
BY W’R. LODIAN. 


Tuis is certainly the age of great engineering projects in 
bridge building, canal digging and tunnel cutting, while 
the later years of the century have seen the promotion of 


Tor POINT, COUNTY ANTRIM, IRELAND. 


several notable schemes for power transmission, among 
which perhaps that at Niagara is the most conspicuous. 
The Niagara engineering enterprise rests upon the broadest 
grounds of feasibility, and the stability and skill with 
which its plans are being carried out give every promise of 
a brilliant and enduring success. Of some of the other 
projects, it js impossible to say as kind a word, strong as 
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may be one’s „ with daring and enterprise. In 
this category of the visionary, yet very interesting in its 
scope and suggestiveness and worthy of record, is the plan 
seriously proposed for the electrical utilization of the tidal 
currents of the Irish Sea. 

Early in February last the writer concluded a series of hy- 
drographic surveys on the Antrim coast of Ireland, and it 
was late in August ere a photographic acquaintance, Mr. 
R. Welch, of Belfast, fulfilled his promise to send views of 
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CHART SHOWING THE PROPOSED CAUSEWAY. 


the ground covered. This delayed the publication of this 
report, which it was desired to illustrate. 

The writer was specially detailed to report upon a pro- 
ject to connect Britain and Ireland by a land junction. It 
was pronounced practicable, but the question was asked : 
What is the use? ‘hat part of Ireland is as wild as 
Africa. Mr. King, the engineer, should build his land junc- 
tion some hundreds of miles further south—between Calais 
and Dover. A land junction between France and England 
would beall above ground and of more stability than bridge 
or tunnel. As there could be three or four passages for ves- 


FAIRHEAD, COUNTY ANTRIM, IRELAND. 


sels, marine traffic would not suffer interference. But un- 
fortunately, Parliament would never sanction the construc- 
tion of such an isthmus. 

The primary feature of the projected land-junction will 
be its power-houses, and their use in the generation of elec- 
tricity from the strong currents always prevailing in that 
part of the Irish channel, The water-power there running 
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to waste is such that, if utilized, power and lighting could be 
supplied to the districts for hundreds of miles around. 
Two power-houses would be ample; one for supplying the 
Scotch side, the other for the Irish side, and à railroad 
would run along the isthmus from Cantire to Antrim. 

While in the present state of the project, it would be 
“ too much to reveal too much,“ —a few extracts may be 
made from the official specifications, which will show what 
the constructing engineer proposes to do, and how. 

In a direct line north-west of London about 365 miles, 
and north of Dublin about 126 miles, is the narrow passage 
between Ireland and Scotland, at the mull of Cantire. The 
gulf stream, supplying the continuous current flows from 
the North sea into the Irish sea in volumes of water esti- 
mated at many cubic miles daily. The waterway between 
the head land of Cantire in Scotland and Torhead in Ire- 
land is 15 miles wide, 474 feet deep at mid-current, but 
much shallower toward either shore. This is the position 
selected as offering the best engineering facilities for the 
creation of an isthmus as shown on the chart. The high 
bluffs of Cantire and the still higher land comprising 
mounts Clady, Escart and Carnlea near the Irish coast, 
from 900 to 1200 feet high, offer facilities for gravitating 
the materials requisite to form the isthmus between the 
opposite shores. The superficial extent of land required 
to form the isthmus would be a little more than a square 
mile, of the average width and depth of 100 yards. 

There are no engineering difficulties in the way to pre- 
vent the immediate commencement of the undertaking, if 
favored by national approval and commercial enterprise. 
The importance and value of the results in the present 
aspect of affairs in Ireland, cannot be over-estimated. A 
land junction of Great Britain and Ireland would create a 
more perfect homogeneity of the united peoples. It 
would change the Irish Sea into a landlocked bay—lessened 
in depth by the cessation of the Atlantic current from the 
north, thereby serving to aid the natural drainage of the 
adjacent coasts, and make the marsh land of the east coast 
of Ireland capable of the highest forms of cultivation. 

The cost of creating the isthmus would be about two 
million pounds sterling, and the time it would occupy 
would be about three years. To maintain a passage of 
ships to and from the North Sea to the Irish Sea, the Canal 
of Crinan might be enlarged and another cut through the 
isthmus of Tarbert. 


THE TELEPHONE PATENT SITUATION.—II. 


In TRE ELECTRICAL ENGINEER of Jan. 17th the claim 
of the patent of Thomas A. Edison No. 474, 232 was 
printed in full; this is the only one of the Edison micro- 
phone patents advertised by the American Bell Telephone 
Co. as covering carbon transmitters. Reference was also 
made in these columns to the other two Edison transmitter 
patents. As these patents have been referred to by some 
journals as being unimportant it may be well for readers 
to judge for themselves of their importance. Here are 
the claims: 


Claims of patent No. 474,280 of May 8, 1892. Application 
filed April 27, 1877. Patented in England July 80, 1877. 

1. In a speaking-telegraph transmitter, the combination of a 
metallic diaphragm and disk of plumbago or equivalent material, 
the contiguous faces of said disk and diaphragm being in contact, 
substantially as described. i 

2. As a means for effecting a varying surface contact in the 
circuit of a speaking-telegraph transmitter, the combination of 
two electrodes, one of plumbago or similar material, and 
having broad surfaces in vibratory contact with each other, sub- 
stantially as described. 


Claim of patent No. 474,282 of Thomas A. Edison, May 3, 
1892. Original a ora filed July 20, 1877, divided and this 
SPP a filed Feb. 18, 1886. Patented in England July 30, 
1877. 


A spring forming or carrying one electrode of the circuit of a 
telephone and constantly pressing against the other electrode and 
diaphragm to maintain the required initial pressure between the 
electrodes and yield to the movement of the diaphragm, substan- 
tially as described. 
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Those who are of the opinion that the Blake transmitter, 
(now that the Blake patents have expired) is subordinate 
only to the Berliner patent and to Edison No. 474,231, will 
do well to look carefully at the claim of patent 474, 232, 
even though this patent is not advertised by the American 
Bell Telephone Co. and would seem to cover only a minor 
structural device. One of the Government’s best points 
in the suit now pending against the Bell Co to annul the 
Berliner patent 1s that several patents of Emile Berliner 
involving the microphone principle have already had 
nearly their full term of seventeen years’ protection. 
Among such patents granted to Berliner are Nos. 224,573, 
225,790, 241,912, 234,744 and 233,969, the last named being 
dated November 2, 1880, and being a division of the original 
application of June, 1877. In this patent are shown the 
same drawings as appear in the Berliner transmitter patent 
whose validity is now in question. In fact the patent 
covers identically the same apparatus so far as mechanical 
construction is concerned, only the claims upon the 
device are for its use as a receiver. The application was 
filed Sept. 3, 1880 and the claims are as follows:— 


1. The herein described method of producing sound vibrations 
in a plate by causing a varying electric current to pass to the plate, 
or to an electrode connected therewith, from a second electrode 
in contact therewith, substantially as described. 

2. An apparatus for producing sound by means of a varying 
electric current, which consists of a plate forming or carrying an 
electrode placed in contact with another electrode, from one to 
the other of which the electric current is caused to pass. 

8. An electric-telephone receiver to be operated by varying 
electric currents, and consisting of two contact pieces with an 
electric circuit, one or both of which pecs consist of or are con- 
nected with a vibratory diaphragm, whereby one electric current 
passing through said circuit exercises a repulsion between said 
two electrodes corresponding to ite strength, and thus produces 
corresponding motions in the gm ate 

4. A system of two or more telephone instruments in electrical 
connection with each other, each consisting of two or more poles 
of an electrical circuit in contact one with the other, either or 
both poles of each instrument being connected with a vibratory 
plate, so that any vibration which is made at one contact is repro- 
duced at the other, substantially as set forth. 


The application for a patent upon the same organization 
was filed June 4, 1877, and, after the division above noted, 
the transmitter patent did not issue until November 17, 1891, 
as previously pointed out. However long it may take the 
Government suit against the Berliner transmitter patent to 
reach a final decision by the Circuit Court of Appeals, or 
perhaps the Supreme Court of the United States, the 
device shown and described will be free to the public for 
use as a receiver on November 2, 1897. In the event of the 
Berliner transmitter patent being sustained, the condition 
of affairs from a purely theoretical and legal point of view 
will be interesting and complex for, whether the device 
infringe or not will depend upon whether the user places his 
mouth or his ear to the instrument. In the former case, 
according to the letter of the law, by using his mouth he 
will infringe the Berliner patent of Nov. 17, 1891, while in 
the latter by using his ear he will be free to use the instru- 
ment as a receiver in view of the expiration of the patent 
upon it as such, and he would therefore not infringe. As 
the device is of no practical use as a receiver, such a 
question is unlikely to come up; nevertheless a contempla- 
tion of this state of affairs is interesting and instructive. 
As to the three Edison microphone patents, while a de- 
cision in the Bate refrigerator case favorable to the Bell 
Co. would seem to give them the protection of these 
patents for seventeen years from May 3, 1892, at least one 
other question would have to be decided— that is, Was the 
Commissioner of Patents justified in issuing these patents 
after they had run their full term of fourteen years and 
had expired in England ? 

One of the greatest improvements in transmitters was 
covered by the two patents of Henry Hunnings, a resident 
of Rothwell, Leeds, England. The first of these patents is 
No. 246,512 of Aug. 30, 1881. The American application 
was tiled May 14, 1881. The invention was covered by an 
English patent dated Sept. 16, 1878. The second patent of 
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Hunnings is No. 250,250 of Nov. 29, 1881. The American 
application was filed Sept. 30, 1881, while the invention 
was covered by the same English patent above referred 
to bearing date of Sept. 16, 1878. The following are the 
claims in full of both patents. 


No. 246,512. 


1. As a tension-regulator or means for varying the resistance 
in telephone transmitters, finely-divided carbon in a loose and free 
state, substantially as descri 

2. The combination, in a telephone transmitter, with a body of 
finely-divided carbon in a loose and free state, of a vibratory plate 
or diaphragm for varying the electrical resistance of said y in 
accordance with its its own vibrations, substantially as described. 

8. A telephone-transmitter comprising a thin metallic or metal- 
covered diaphragm, a back plate, a layer of finely-divided carbon 
or similar conducting material in a loose and free state inclosed 
between said diaphragm and back plate, and in a suitable case, 
substantially as described. 


No. 250,250. 


1. As a tension-regulator or means for varying the resistance 
in a telephonic transmitter, finely-divided e material in 
a loose and free state, substantially as described. 

2. The combination, with a y of finely-divided conducting 
material in a loose and free state, of a vibratory plate or dia- 

bes te for varying the resistance of said body, substantially as 
escribed. 

In the case of these two patents there is no doubt what- 
ever as to the operation of Section 4887 of the Revised 
Statutes, as the invention was patented in England before 
the United States application was filed; these patents 
therefore expired in the United States on Sept. 16, 1892. 
The long distance transmitter of to-day is frequently re- 
ferred to as the “Hunnings transmitter.” This is a mis- 
take. Two long steps have been taken between the Hun- 
nings transmitter as shown in the above named patents 
and the beautiful long distance transmitter of the American 
Bell Telephone Co.—first, in the preparation and perfection 
of a granulated carbon that is hard, sensitive and that will 
not pack; second, a transmitter organization which is more 
efficient than that shown by Hunnings in his patents. As 
to the granulated carbon used to-day—a carbon which is curi- 
ously protected both by a patent and by a secret process— 
perfection has been reached only after years of research 
and experiment. The patent covering such carbon is that 
of Thomas A. Edison, No. 406,567 of July 9, 1889. The 
n was filed Feb. 19, 1886. The following are the 
claims. 


No. 406,567. 


1. An electrode for telephones composed of a body of granules 
of carbonized hard coal, substantially as set forth. 

2. In a telephone, the combination, with a diaphragm, of an 
electrode composed of a body of granules of carbonized hard coal 
included in the circuit and acted upon by the diaphragm to vary 
the resistance of the circuit, substantially as set forth. 

3. In a telephone, the combination, with a diaphragm, of an 
electrode com of a body of granules of carbonized hard coal, 
and metal surfaces between which such body of carbon-granules 
is held, one of such metal surfaces being controlled by the dia- 
phragm, substantially as set forth. 

There are many kinds of hard coal and differentmethods 
of preparing carbon from it. The Bell company have made 
this the matter of study for years; the particular kind of hard 
coal which is used, and the process by which the powder is 
prepared, are kept secret even from most of their own em- 
ployes. There are, however, other good carbon powders 
available, such, for instance, as artificial or treated 
powders. A reference to the patent of J. H. Irwin, No. 
238,784 of March 15, 1881, discloses the following claims: 
“A telephone or microphone resistance contact treated or 
saturated with a non-conducting substance or liquid.” A 
more recent patent covers the use of paraffine in such treat- 
ment. If the American Bell Telephone Co. are in pos- 
session of the Irwin patent it can be well understood why 
they should not lie awake nights over the paraffine patent 
above referred to. The second and perhaps most important 
step towards the perfected long distance transmitter was 
taken by the late Anthony C. White, whose invention is cov- 
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ered by patent No. 485,311 of March 24, 1892. While long 
distance transmitters have stamped upon them dates of other 
patents, the American Bell Telephone Co. either through 
accident or through design, seem to have omitted to 
place the date of this most important patent upon their 
instruments involving the invention—at least upon some 
of them. This instrument is known among telephone peo- 
ple as the Solid-back transmitter and was illustrated and 
described by Tur ELECTRICAL ENGINEER in its issue of 
November 16, 1892, page 477. Preece and Stubbs in their 
new work on the telephone have taken their description 
amd illustrations from that article, giving credit to ThE 
EvecrricaL ENGINEER. The claims of the patent upon 
the “solid-back ” transmitter are as follows: 

1. The combination, with the sound-receiving diaphragm D 
and a supporting-frame therefor, of the independently-supported 
heavy chambered block W and electrode B, secured thereto, the 
flexible disk m, and piston-electrode E, carried thereby, and the 
finely-divided conducting material within the chamber in said 
block and extending about the periphery of said piston-electrode 
E, substantially as described. . 

2. In a nular button for a transmitting-telephone, the com- 
bination, with the heavy chambered block W, electrodes B and E, 
and finely divided conducting material P, of the mica spring-disk 
m, carry ing the electrode E and confining said granulated material 
within the chamber in said block W, substantially as described. 

The “solid-back ” transmitter seems to depend largely 
for its sensitiveness upon the countersunk recesses for the 
reception of the granulated carbon ; in other words, the 
efficiency of the transmitter 1s due to friction as well as to 
variable pressure, and while there is an actual compression 
of granules of carbon by the piston electrode, yet there is 
also a difference of resistance due to the varying number 
of 5 lying directly in the circuit. 

ne of the most interesting and beautiful inventions 
touching telephone transmitters is covered by Mr. T. D. 
Lockwood, in his patent No. 435, 438 of Sept. 2, 1890. The 
first claim of this patent is: 

1. The hereinbefore- described improvement in the art of trans- 
mitting articulate speech, which consists in transforming an elec- 
tric current which varies in strength only into a current or series 
of currents varying also in direction, the potential being un- 
changed, and in then transforming the said alternating currents 
into a second series of alternatiug currents, and in simultaneously 
raising the potential under which the last series is developed. 

Those interested in the possibilities of the induction coil 
will do well to send for this patent and examine it care- 
fully. The specifications and claims are also a masterpiece 
xs to both terseness and inclusiveness. There are more 
than a hundred minor transmitter patents which are 
hardly of sufficient importance to be touched upon here, 
but which should be familiar to the would-be inventor or 
investor; these patents cover for the most part special 
mounting either of electrodes or of diaphrams. 

Summing up the patent situation as regards the carbon 
transmitter, there is no broad patent covering the use of 
carbon in transmitters; there is a patent covering the use 
of the special powder employed in the long distance trans- 
mitter; the Blake transmitter is still covered by the patents 
of Berliner, Edison and others; the Hunnings patents, 
covering the use of granulated carbon, expired in this 
country on Sept. 16, 1892, and the use of such carbon is 
free, provided a transmitter structure is employed whose 
action does not depend upon variable pressure between 
electrodes in constant contact, and also provided that no 
induction coil is used; the broad patent upon the use of 
the induction coil in connection with battery transmitters 
will expire Jan. 15, 1895, after which should a non-infringing 
carbon transmitter not have appeared meanwhile, inventors 
may find it profitable to turn their attention to liquid 
transmitter patents covering devices in which the variation 
of resistance is effected by a variation in the amount of 
immersion. 


THE electrical engineer of one of the leading electric railway 
roads of the South writes us in renewing his subscription: THE 
ELECTRICAL ENGINEER is indispensable to the practical man.” 


Jan. 24, 1894.] 


SELF INDUCTION AND BI-METALLIC TELEPHONE 
WIRES. 


BT) TU amapk. 


RECENT articles in TER ELECTRICAL ENGINEER show the 
important role played by inductance in the transmission 
of telegraphic and telephonic signals, and attention was 
called in an article in the ENGINEER of January 10, to the 
remarkable properties possessed by bi-metallic wires. In 
connection with this article it will be interesting to inquire 
into the difference in inductance possessed by bi-metallic 
and ordinary copper circuits. 

The effect of self induction is to annul, to a certain ex- 
tent, the harmful properties of capacity; but it is very 
important to take cognizance of the fact that this capacity 
is equally distributed along the line. If we have a circuit 
with a localized capacity we can overcome its effects by 
the insertion of a localized inductance. It may not be 
necessary to completely overcome this effect but simply to 
properly proportion the capacity and inductance so as to 
make the circuit resonant. This resonance would be for a 
stated rate of alternation and would answer for rapid 
telegraphic work, but not for the telephone. It is seen 
therefore, that in order to act ona distributed capacity 
such as a telephone line we must have a distributed induc- 
tance. Let us examine a few of the ways in which this 
may be attained. 

First: Increasing the distance between our wires. 
While this would increase the inductance and diminish the 
capacity a limit is soon reached by the dimensions of the 
pole line. 

Second: Diminishing the diameter of the wires. While 
this would increase the inductance it would also increase 
the resistance of the wire, in as large a ratio, which is not 
practicable. 

Third: By the use of iron wires. 
a marked increase in inductance and also in resistance. 
The resistance increase will be very marked on account of 
the skin penetration and would be large for high rates of 
alternation. 

Fourth: By the use of an iron wire with a coating of 
copper. The copper coating gives the conductance, but 
the iron is very poorly situated for increasing the induc- 
tance. It is important to note that in all cases we must 
bear in mind the effect of the skin penetration. 

Lastly, consider the case of a copper conductor sur- 
rounded by a dielectric impregnated by iron dust. Here 
we have the conducting properties of the copper and the 
increase in inductance due to the surrounding ferruginous 
dielectric. We might take as a limiting case of this a bi- 
metallic wire, copper core and iron sheath. In this limit- 
ing case we have increased the resistance owing to the 
proximity of the iron, but to what extent must be deter- 
mined by experiment. 

The method of increasing the inductance by the inser- 
tion of inductance coils does not appear to be wholly 
feasible, as we are treating distributed capacity by a num- 
ber of localized inductances. In the limit we would have 
a line made up of inductance coils, which is impracticable. 

It would appear then, that the proper way to insert in- 
ductance would be by the use of a wire made up of a 
copper core and an iron sheath. A large amount of ex- 
perimental work would be necessary in order to determine 
the proper dimensions of the copper and iron. It has 
been pointed out that in the case of distributed capacity 
we do not get the maximum current effect by neutralizing 
the capacity by an inductance, but by so proportioning 
them that we have a resonant circuit. Hence the proper 
field of work appears to be, to increase the inductance 
until we have made the circuit resonant. 

Further reference to methods of increasing the induc- 


Here we would have 
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tance of pole lines will be found in the articles by Heavi- 
side on “Electromagnetic Theory ” in the London Zlec- 
trictan, especially under date of November 3, 1893. 


THE LIMITATIONS TO LONG DISTANCE 
TELEPHONY.—IV.—(Concluded.) 


BY 
hWnd anv 


COMPARING the resulting currents at the distant end for 
the several cases we have : 
First.— When C and L are each zero and the equation 


reduces to J = — T hich is Ohm’s law with its proper 
sign 
| E E T X .000238 ampere. 
2,000 X 2.2 


Second.—C = 0 and L = .0016 (the probable value of 
L on the Chicago line). 


2 E 2 E 
r= — —.. . a . U — 
ZVR DP ow 2,000 44.84 + 2.56 


— 2 E X .000184 ampere. 


Third.—_L = 0 and C= ou (actual value of C on 
Chicago line). 
2 E C 4.12 
I= =—2 EX pe = 


yk AYE >) 


— 2 E x .000037 ampere. | | 
Fourth.—L = .0016 and C = .017 (condition in practice 
on Chicago line). 
I= — 
‘YR YL e 
— 2# xX 4.12 
10° X 1.65 Ke 
Fifth.— C = .017 and IT that value which will make Ta 
re. = .0204 


16 


will in this case be small and it becomes necessary to deter- 
mine the wave length and from it the ratio of I to xa. This 
ratio will determine whether the exponential factor should 
take the maximum, minimum or mean value 
ms 2 1 
or peo respectively. 
e | 


2 E C 
(+> y= VFL u = Le) 


= — 2 EN .000122 ampere. 


maximum, i. e., L = The exponent of e 


e 2 e ? 
ev e 1 


2 7 
de NFM T 
2 , 


From (7) x = 


6.28 X 10% 
18.62 


Hence = 6, approximately. Therefore the current 
T i 


= 335 miles. 


P 


e 3 


equation assumes its maximum value i 
e” — 1 


Substituting we obtain : 
I= 2 E X 4.12 ei 
104.53 e — 1 


Had been 6.5, and therefore the exponential of min- 


= — 2 Z X 000384 ampere. 


TA 
imum value, the factor e“ — 1 would have changed to 
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er E 1 and [= — 2 E x .0003 ampere. These calcu- 
lations show that were it possible to maintain the capacity 
of the Chicago line constant and to increase its inductance 
from zero to . 0204 henry per mile, the value of the cur- 
rent at the distant end would gradually increase from 
037 X 2 E milliamperes to a maximum of .38 X 2 E milli- 
amperes; and that the value of the inductance which 
occurs in reality, although less than one-tenth that value 
which renders Z a maximum, yet brings the current to one- 
third its maximum value. At the same time it is but little 
over one-half the value that would be obtained were the 
line devoid of capacity and inductance, and but two-thirds 
the value that would result were the line free from capacity 
alone. 

The important result, however, is, that by the addition 
of suitable capacity and inductance a value of the receiving 
current may be obtained greater than that which would be 
obtained were the line free from both capacity and induc- 
tance. 

Formula (12) may be written 


l — 
V z K. 1 


This value + * e R, is the exponent of ein (4) 


(13). 


and indicates than when the exponent assumes the form 
e' the value of the current at the distant end is a maximum. 

From the results just deduced it might appear that the 
value of the received telephonic current on the Chicago 
line would be but little affected by the presence of the line 
capacity. But a further consideration will show what has 
limited the transmission of speech and caused the insertion 
of 400 tons of copper wire to conduct a conyersation a dis- 
tance of less than 1,000 miles. 

Equation (3) expresses the current at the transmitting 
end. Substituting we obtain 


= E C e 1 E x 4.12 
— Ri Li “1 10 X 1.65 
approx. = — 2 E Xx .00125 ampere, a value over 10 times 


greater than the received current and seven times greater 
than though the line were devoid of capacity and induc- 
tance. If the transmitting device were capable of main- 
taining a constant potential it would have to give out seven 
times the energy to secure one-half the current at the dis- 
tant end on account of the capacity of the circuit. But 
the induction coil used in the transmitting circuit of the 
telephone is far from being a regulating device. Aside 
from its 5 high impedance, which of itself enor- 
mously reduces the potential at its terminals, the coil is 
capable of giving out but a definite amount of energy. A 
demand for more current can only be met by a fall in 
E. M. F. 

Thus on open circuit the coil during conversation fre- 
quently exceeds 100 volts; when closed through a volt- 
meter of a few thousand ohms resistance it gives a poten- 
tial of 25 or 30 volts; and when connected to a line such 
as that under discussion it can only furnish two or three 
volts to the circuit. 

Hence we may conclude that the only cause which has 
limited the extension of long distance telephony, or which 
seems at all 5 to limit its extension— that of the 
decrement of current due to the capacity of the line —is 
itself due to the use of a transmitting device devoid of 
regulation. It is not within the scope of this paper, how- 
ever, to discuss the increased induction disturbances which 
would be a natural result of the adoption of a transmitter 
apa of maintaining a constant potential to line. 

he importance of the value of the factor N must not be 
neglected. Equation (11) shows us that the value of L 
which secures a maximum current varies with the square 
of the resistance. If then the resistance were decreased 
from 2.2 to 1 ohm per mile this value of L would reduce to 
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.0041—a value but 23 times as great as the actual value, 
and close enough to it to produce nearly the maximum 
value of the current. A calculation using 1 ohm in place 
of 2.2 yields 


r= 2E X413 & 334 _ 
lu? X 1.37 


Thus a decrease of 55 per cent. in the resistance yields 
eight times the current at the distant end and places the 
constants in such a relation that no material increase could 
be secured by a farther increase in the inductance. 

A similar course of reasoning shows that the adoption of 
the 435 lb. wire (per mile), on the Chicago line, in place of 
the hitherto standard 173 lb. wire, allowed an increase of 
eleven times the current at the receiving end. Thus, sub- 
stituting R = 5, in place of 2.2, and C = .014, in place of 


2 E K 3.74 
e á= — 9E .000011 
10° X 148 8 


— 2 E x 00100 ampere. 


017, we have, J = — 


ampere. 

All of this huge gain was not, however, realized, for 
reasons already pointed out; the transmitter could not 
maintain the potential. The substitution of the 435 lb. 
wire called for an increase of 50 per cent. in the current at 
the transmitting end and the potential had to decrease to 
meet the demand and with it decreased the current at the 
distant end, and in the same proportion. 

In conclusion we may say that under the present system 
the limitation to the transmission of speech by overhead 
lines is the price people are willing to pay for the privilege. 
For, by employing i a eight times the amount of copper 
it is possible to double the distance that has already been 
successfully talked over. But if a constant source of E. M. F. 
were employed at the transmitting end there would be no 
apparent limit to the extension of telephony by overhead 
construction. 

It has already been shown, in article I, that the distor- 
tion of the form of the wave, due to the unequal displace- 
ment of phase in the component parts of the complete tone, 
does not, as assumed by many writers, cause a distortion 
of the sound as the ear appreciates it and does not impose 
any limit whatsoever upon long distance telephony. 

t has also been shown in articles II and III that the dis- 
tortion of the wave due to the unequal decrements of the 
component parts of the complete tone has never in prac- 
tice cut any figure in long distance transmission and that 
when the fines are so constructed as to bring them into 
“resonance” and thus secure the maximum current at the 
distant end, even the slight distortion which now theo- 
retically exists, will completely disappear even upon the 
longest lines. 

The problem of a cable is different only in respect to the 
relative values of the constants C and L. As the two sides 
of the circuit approach one another the capacity increases 
and the inductance decreases. This increases the discrep- 
ancy between the actual value of Z and that value which 
will produce a maximum current at the distant end. But 
if the inductance be increased either by separating the 
return wire, or by the addition of artificial retardation, 
or by a combination of the two methods, one circuit at 
least could be rendered capable of almost indefinite 
extension. 


CONDUCTING POWER OF DIELECTRIC LIQUIDS. 


Ir it be assumed that electrical conductivity in dielec- 
tric liquids is of the nature of electrolysis, we must look 
for galvanic polarization in two electrodes inserted in it 
and connected with a galvanic battery. A capillary elec- 
trometer, in which the electrolyte is the liquid itself to be 
investigated, may be made so sensitive that the existence 
of polarization, and also of electrolytic conductivity, may 
be demonstrated. The thermometer should consist of a 
horizontal tube about 1 mm. bore, connected on each side 
with a mercury cup; the mass of mercury in the tube is 
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separated by a drop of the substance to be investigated. 
If the two mercury cups be connected with the poles of 
a battery, the drops will move one way or the other, accord - 
ing to the direction ef the current, if the liquid conducts 
electrolytically, and thus when polarization takes place at 
the opposite surfaces of the mercury. 


THE COPPER-ZINC ACCUMULATOR.—I. 


BY 

Ar the present time the question of traction by means 
of accumulators has again come to the front among the 
topics of discussion by electricians. But more recently it 
has not been the much-hoped-for and at the same time so 
much abused lead accumulator, which takes the lead in the 
discussion, but it is that less known form of secondary bat- 
tery, frequently called the alkaline accumulator or the 
i secondary battery. . 

o those not especially engaged in the trade or manu- 
facture of this type of battery, most likely very little will 
be known about it since the literature on it is meagre 
and perhaps not more than two dozen patents have 
been taken out on this type; and even such patent descrip- 
tions do not afford mack of an insight into this type of 
battery, so entirely different is it from the better known 
lead cell on nearly every point of importance. The writer, 
having had opportunities to study the subject more closely, 
both from a theoretical and practical point of view, 
will try in these articles to give an idea of the present 
state of the copper-zinc accumulator. 

This type of secondary battery is of quite recent inven- 
tion, but its history is, perhaps, as old as that of the lead 
cell. Without tracing it to its origin, it may be stated, 
that the French chemist Lalande was probably the first 
who brought the galvanic combination, viz., copper (in 
oxydized form): zinc and caustic potash (dissolved in 
water), into practical prominence. Many years before 
Lalande’s name became known in this country by its con- 
nection with that of Mr. Edison in the primary battery 
known as the Edison-Lalande ” cell, the French chemist 
had developed the above mentioned combination. Although 
Lalande calls his combination a primary battery, it is well 
to remember right here, that it is reversible in its action, 
that is to say, by passing an electric-current in the oppo- 
site direction to that delivered by the discharging of the cell, 
it will again recover to the original state of the cell before 
the discharge. It is now about ten years ago that Mr. Des- 
mazures, of Paris, with the financial help of Messrs. Bail- 
bäche and Commelin, made his first efforts on a practical 
scale, to put the Lalande cell into the shape of a second- 
ary battery cell. It is about seven years ago that the French 
submarine boat Gymnote” made its trial trips with the 
Desmazures battery and proved a complete failure. 

But since that time electricians have worked steadily on 
improving the copper-zine accumulator. At the begin- 
ning of last year, the firm, Messrs. Pulsford & Tri- 
quet, of Paris, looked into the Desmazures cell, but 
nothing has as yet been heard of putting the accum- 
ulator into practical use. If the writer is correct, three 
years ago Messrs. Phillips and Entz took up the 
question anew, and so far have gone farther than any 
one in putting the copper-zinc cell into practical use. 
Owing to a peculiar and, no doubt, ingenious construction 
of the copper-anode (Mr. Phillips’ mat of copper-cable), 
certain defects of the Desmazures cell have been eliminated, 
whilst the result of the trial with six cars on Second avenue, 
New York, may perhaps prove that the general working 
conditions of the Wadell-Entz accumulator are at least so 
far advanced as to render this apparatus capable of more 
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extensive use. Dr. Boettcher in Leipsic, Germany, has 
devoted several years of study to the solution of the cop- 
per cell question; so also has Professor Aron, who took 
up the subject ten years ago, and added much to our 
knowledge on it. Americans also well remember the late 
Mr. Slattery, who worked in this line, and no doubt a 
good many others have gone in for the same object. 

The history of accumulator traction is not a happy one; 
nowhere has this mode of traction achieved a complete suc- 
cess as yet, although all the better systems of accumulators 
have been tried and sometimes under good conditions. 
Like a will-o’-the-wisp, the coming accumulator for trac- 
tion work has thus far kept at a safe distance. Will the 
copper-zinc cell follow the same example or will it be of a 
a less deceptive character? Is it likely to be “prac- 
tical?” Will it require more or less attention during its 
life than a lead cell? Will it be more durable, more reli- 
able, as efficient as the lead cell? These, and many similar 

uestions must arise before an exact estimate on any prac- 
tical scale will be possible. And after knowing a little 
about those details, reports from several quarters, as many 
as possible, should be forthcoming, telling the tale of 
praise or dispraise, as it will be, according to the merits of 
each accumulator. 

In what follows the writer proposes, first, to give the 
chemical foundation of the copper cell; afterwards a short 
description of the Desmaszures and of the Phillips-Entz 
(Waddell-Entz) cell will follow and then the pecularities 
of this type of accumulator will be treated of. 

Lalunde's cell. If a copper-sheet, whose surface is 
covered with the black oxide of copper, is placed in a ves- 
sel, filled with a solution of 1 part of caustic potash in two 
parts of water, and a zinc plate is placed opposite the cop- 

er sheet, a primitive form of Lalande cell is established. 

y closing the circuit, that is, connecting the copper with 
the zinc plate, a current is set ne: After some time, all of 
the black oxide of copper will have disappeared and a 
brick-red color of the copper sheet will first be noticed, 
indicating that the oxide of copper has been changed into 
a lower oxidized form, the suboxide of copper, which has 
a red color. But after a short while, the red appearance 
vanishes and the more yellowish, bright, metallic tint 
of pure copper manifests itself. On the other side it 
will be noticed, that the caustic potash solution (the elec- 
trolyte) dissolves part of the zinc plate; heavier streams of 
liquid sink down along the zinc plate, as may be seen by 
looking through the glass cell. The caustic potash so- 
laon has taken up some of the zinc, in the form of zincate 
of potash, as this zinc compound is called. As long as 
there is a trace of the black oxide of copper, the difference 
of potential between the terminals of the cell is 1.03 volt; 
but when the red suboxide of copper only is present, 0 85 
volt difference of potential will be found between the two 
electrodes and it is safe to say, that not the slightest trace 
of oxygen will be found at the copper side, when the po- 
tential has fallen to zero. 

The electro-chemical process is perhaps as follows: The 
zinc decomposes the caustic potash (K O H) by absorbing 
its oxygen and thus forming oxide of zinc. Of course 
there remains potassium as a free element. Now neither 
of these two newly formed bodies can exist unaltered 
under the present conditions. The oxide of zinc dissolves 
in the excess of the caustic potash solution, forming the 
already mentioned streams of heavier liquid, sinking down 
along the zinc plate. The potassium decomposes the water 
of the potash solution and combines with its oxygen, form- 
ing again caustic potash (which dissolves in the surround- 
ing solution), while hydrogen is set free. But no gaseous 
hydrogen can be seen, since it is at once absorbed by the 
oxide (or suboxide) of copper, thus reducing the oxidized 
copper to its metallic state while the result of this last 
combination between the hydrogen and the oxygen of the 
copper oxide (or suboxide) is water, the latter mixing 
again with the surrounding liquid, 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


ELECTRIC ROADS IN COUNTRY DISTRICTS. 


IN a recent communication from Columbus, Ohio, the New 
York Evening Post, presents the following interesting data on the 
moos of electricity as applied to country roads the State of 

io :+— 

The discussion of road improvement has received a unique 
and original contribution in the report of an Ohio commision 
appointed last spring by Gov. McKinley, under direction of the 
Legislature, to investigate the subject in all its relations. The 
Governor appointed Martin A. Dodge of Cleveland, the author of 
the resolution who is an enthusiastic advocate of the application 
of electricity to country roads, David 8. Oliver of Cincinnati, J. 
H. Dunlap of Hardin County, and D. W. Sprague of Lake County 
upon the commission. A careful investigation was carried on 
throughout the summer, and the result is a report of more than 
usual interest. 

It shows that in two-thirds of the counties of Ohio there are 
nothing but common dirt roads; which are well-nigh impassable a 
third of the year. The cost of macadam-turopikes ranges from 
$1,500 a mile in counties like Miami aud Union, where a good 
quality of gravel is ready obtainable, to $10,000 a mile in Muskin- 
gum, where limestone is the only material available The mil 
of common roads in the state is 80,000 in round figures, and only 
11,500 miles are improved, 7,000 macadam, and 8,500 gravel. The 
cost of moving freight over the roads of the state is reported to 
vary in different counties from 10 to 25 cents a ton. The com- 
mission estimates that it would require the enormous sum of 
$400,000,000 to improve all the roads in Ohio, and that even then 
the actual cost to the farmer of N his products to 
market would exceed 10 cents a mile and probably approximate 25 
cents per ton. In the city of Cleveland. with paved streets, for 
example, the commission’s inquiries lead to the conclusion that 
the average cost of drayage is not far from 25 cents a mile per 
ton. The commission holus that comparisons prove that the 
steam cars and the electric cars have already contributed more to 
cheapen transportation without the aid of public money than the 
wagon-road improvement has done with the aid of public 
money. 

Regarding the proper authorities to be charged with road 
improvement the report says: 

ithout going into an exhaustive discussion of the subject, 
we are convinced that national or state aid is unwise, and that 
with the governmental machinery existing in Ohio, the county 
authorities are the proper ones to manage road construction, and 
that the necessary funds should be raised within the limits of the 
county where the roads are built. The community of interest ina 
county is such that it may properly be considered a unit in the 
matter of road building, and the fairest plan for all concerned is, 
perhaps, to assess a portion of the cost upon the abutting land, and 
place the balance upon the general tax duplicate. 

The people who use a road are those living in the immediate 
neighborhood. Statistics are not at hand, and perhaps could not 
be gathered, but it is safe to say that the average haul on our 
roads is not over five or ten miles at the outside. No one would 

retend for a moment that a pike between Cincinnati and Cleve- 

d was n or desirable on account of the through traffic 
between those cities. Further, it is largely a matter of indifference 
to the citizens of Cincinnati whether there are good roads leading 
into Cleveland or not. They are only concerned with the condi- 
tion of the roads about their own city. Therefore, it cannot be 
asserted with any degree of truth that the building of roads is a 
concern of the state at large, and that the state as such should 
raise money by taxation to be expended by her in improving the 
roads where good roads are lacking. 

Regarding the application of electricity to the country road, the 
commission begins with this interesting paragraph : 

There is another consideration tbat should deter us from enter- 
ing upon any extensive scheme for improving our roads requiring 
the expenditure of vast sums of money. It is a significant fact, 
to which attention has been frequently called, that the history of 
the development of the means of transportation shows no instance 
‘in which, after a better means has n devised, mankind has 
gone back to a former method. Every improvement in the means 
of transportation reduces the comparative value of the former 
means of transportation and frequently destroys is altogether. The 
bridle-path and the pack animal disappear as soon as wheeled ve- 
hicles are placed upon the common roads in competition. The ox- 
team is abandoned for horses, and the post-rider for the stage- 
coach. These, in turn, all give way and disappear wherever it is 
possible to introduce a steam-car or an electric car. It is undeni- 
able that the development of the railway arrested the building of 


-which the horse cannot be used either for pleasure or for 


wagon-roads on a large scale, such as the National Road” run- 
ning through Ohio. The horse-car in cities superseded other me- 
thods for carrying passengers, and the electric and cable-cars have 
about rendered the horse-car obsolete With the advent of the 
electric car has come a development along a line totally unex- 
pected, and that is its extension into the suburban and rural di- 
stricts. It is too early to predict the extent to which the building 
of electric railways in the country districts will be carried. The 
franchises that are being granted for construction of electric lines 
connecting different towns would seem to indicate a possible ex- 
pansion in this direction hitherto unthought of. There are no 
reason why these railways should not be carriers of freight as well 
as passengers, and it is not at all visionary to surmise that as the 
steam railway superseded horse-power for long hauls, so the elec- 
tric railway may supplant it for short hauls. 

A diagram is presented showing the relative distances over 
which $1.25 will carry a ton of freight on wagon, electric road, 
steam railway, and lake steamship. They are respectively 5, 25, 
250. and 1.000 miles. The commission concludes ‘‘ that steam-cars 
and electric cars are both better means than horse-power, so far 
as they can be applied,” and it continues : 

This may certainly be assumed: That we are only at the 
threshold of the door that leads to a more extended use of inani- 
mate power to take the place of animal power as a means of 
transportation; that more electric roads will be built; that they 
will be almost innumerable, in fact unlimited, is evidenced by 
every indication, so that the problem of building the wagon-road 
is made easier and easier by reason of the shortened distances for 
which horses may be profitably used for purposes of transporta- 
tion. Five miles will probably measure the distance Sone 
rofit. 
It should also be observed that the ordinary earth road when in 
good condition, as it is during most of the year, is more suitable 
for light purposes and pleasure driving than macadamized roads 
or roads made hard with any kind of metal. By introducing the 
iron rails and inanimate power for rapid transit, and to take the 
heavier loads, the problem is solved. 

The commission accordingly recommends ‘ masterly inac- 
tivity in the matter by the Legislature and discourages schemes 
calling for large expenditures aud involving a heavy increase in 
local indebtedness, 

A minority report signed by Martin A. Dodge and D. W. 
Sprague, two of the commission, goes much further than the maiu 
report in advocacy of electric roads through the country districta. 
It shows that the power necessary to move a ton of freight over 
steel rails is one-eighth that required on a macadam road, one- 
eighteenth that on a graveled road, and one-twenty-fifth that on 
a common dirt road in fair condition, and declares that the 
profitable use of steel rails and the application of inanimate power 
can only be limited by the convenience or inconvenience of ter- 
minal facilities.” The conclusions of this minority report are 
radical and are summed up in the following paragraph : 

It seems probable that the application of electricity to the cars 
upon our streets and roads is destined to do for the short haul 
what the steam-cars have alrady done for the long haul. So far 
as electricity has been applied already, it has shown that the cost 
of transportation by that means is far less than upon the steam-cars, 
which is indicated by the rate of charge for transportation—the 
common rate upon steam cars being three cents per mile for pas- 
sengers, while in many cases upon the electric cars it is but one 
cent or even less per mile. What has been done by way of cheap- 
ening transportation of passengers may be done to a great extent 
in cheapening the transportation of certain kinds of freight, 
especially the food products that are raised upon the farms and 
conveyed to the markets for immediate consumption. This may 
be done either with or without the aid of public money. Neither 
the steam-cars nor the street- cars, up to the present time, have 
received the aid of public money ; but one element in the cheap- 
ening of transportation, which has assisted the electric street-cars, 
is the use of the public streets and roads, which, though not 
money, is a contribution as valuable as money itself. The chea 
rates which prevail upon the street-cars could never be attaine 
if the companies that operate these cars were obliged to appropri- 
ate and buy the lands upon which they build their roads ; so that 
public aid, though not public money, has been given—and prop- 
erly given—to cheapen transportation by that means, 


IN the article on Electric Chain Traction for Canals,” by Mr. 
Jules Neher, in our issue of Jan. 17, a typographical error in the 
third paragraph made it read that rolling traffic is cheaper than 
floating.” It should have read, quicker.” 
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A PLAN OF TROLLEY LINE REGULATION FOR BROOKLYN. 


MAYOR SCHIEREN has been considering the trolley question 
since he has entered upon his duties as Chief Magistrate of 
Brooklyn. He enjoys unusual advantages for observing the 
work of the trolley cars, as nearly all the lines in the western dis- 
trict run past the City Hall. 

During the morning and evening ‘‘rush hours” and in the 
afternoon when the shopping traffic is heaviest, there are almost 
continual blockades of trolley cars un Fulton street, opposite the 
Mayor's office. This has impressed the Mayor with a sense of the 
gravity of the situation. He has spent a good deal of time think- 
ing about it. 

1 believe it would be a good idea to have inspectors patrol the 
streets on which trolley cars are run. whose duty it should be to 
arrest motormen who indulge in reckless running,” the Mayor 
said recently. ‘‘I have laid the scheme before the Board of Sub- 
way Commissioners, and they are now considering it. 

„J am in favor of fixing a maximum rate of speed for the cars 
which shall not menace the lives of the people. The question is 
too important to be disposed of hastilv, but when I get ready to 
act. I will present my views to the Aldermen.” 

President Norton of the Atlantic avenue system says he thinks 
every person who gets run over by a trolley car ought to be 
arrested. He says that is the way they doin Berlin, and he thinks 
the custom a good one. He dves not think the motormen who 
kill human beings should be arrested. People are killed because 
of their own carelessness. 


ELECTRIC *“SNUBBING” ON THE ERIE CANAL. 


Cruising along a canal and digging the bout’s nose occasionally 
into the bank is known technically among canal men as snub- 
bing,” and it is now intended to electrify that branch of occupa- 
tion as well as others. Mr. Frank W. Hawley, who had charge 
of the canal electrical experiments near Rochester in December 
last, will ask permission of the Superintendent of Public Works to 
operate his boat on the State waterways next season as a sort of 
object leeson in the uses of electricity. He proposes to havea new 
boat of the most approved pattern, equipped with a propeller 
wheel of the latest design, and in place of the trolley used in the 
experiments already mentioned, proposes to use storage batteries 
to operate the Westinghouse motors that drive the shaft to which 
the wheel is attached. Two series of storage batteries will be 
used. On one side of the boat will be ranged the chloride accumu- 
lutors of the Electric Storage Battery Company, and on the other 
side a series of batteries furnished by the General Electric Launch 
Company of New York. It is the intention to place upon this 
electric boat a number of devices for the use of electricity in daily 
life, and to exhibit these everywhere along the line of the canal. 


A NEW KIND OF COUNTER WEIGHT RAILWAY. 


THE OIL CITY, PA., PASSENGER RAILWAY COMPANY, is about 
to make a novel experiment in engineering. The company has 
put in an electric street railway system and is ready to operate its 
cars. One of the streets has a very heavy grade, both difficult and 
dangerous, if not altogether impracticable by ordinary means. 

It is proposed to assist traction up hill and retard descent by 
lowering and raising a weight as heavy as a car. A hole 1,000 
feet deep has been drilled in the street at the top of the heavy 
grade, and in this is to be suspended the weight, attached to one 
end of a steel cable. running over a pulley, while the cars are 
attached to the other end by an adjustable clutch. 

When a descending car has reached the foot of the hill an ad- 
justable clamp holds the weight at the top until an ascending car 
is fastened to the cable. The weight is then released and descends 
as the car moves up the grade. 

Why two cars are not made to balance one another—the one 
going up while the other comes down—and the necessity for the 

ole in the ground avoided, is not stated. 


THE LAWRENCE ELECTRIC RAILWAY. 


Among those competing for the $50,000 prize offered by the 
Metropolitan Traction Company, for a railway equal to the trolley 
system without overhead or other objectionable features, is Mr. 
William Lawrence of the Lawrence Electric Company with offices 
at 18 Astor Place. His system employs a conduit of vitrified clay 
and a sectional trolley wire normally out of contact with the feed 
wire and entirely dead except during the passage of a car. The 
conductor sections are of copper wire 82 feet long, each soldered 
along the flange of a piece of angle iron of the same length, and 
of sufficient cross section to be quite rigid when supported only at 
its extreme ends. At the end of each section is a watertight and 
airtight junction box with a heavy rubber top through which pro- 
jects a pin adapted to be screwed to the end of an angle iron section 
and to support it in position. 

The lower end of this pin in the box is provided with copper 
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brushes that make contact with a copper plate below when de- 
pressed. The weight of the section, however is not great enough 
in itself to force it downward and it is kept by the air pressure in 
the box and by the elasticity of the rubber top from completing 
the circuit except during the passage of the car. The feeder is 


„wholly insulated and all connections are made within the boxes. 


The car carries a double trolley making contact with one section 
of conductor before that with the last is broken, in order to mini- 
mize the tendency to sparking. 

An experimental road is nearly finished and public exhi- 
bitions of the system will soon be given. 


MISCELLANEOUS. 


FOUR THOUSAND NEW YEAR GREETINGS BY TELEPHONE. 


A VERY interesting demonstration of the possibilities of the 
telephone was made at St. Louis, Mo., on New Year's Dav, when 
with the help of Mr. G. F. Durant, of the Bell Telephone Co., the 
Globe-Democrat called up all the telephone subscribers to wish 
them a happy New Year. There are three telephones in the busi- 
ness office of the Globe- Democrat for the accommodation of adver- 
tisers. For this occasion this number was re-inforced by seven 
instruments, which were placed on the fouth floor of the building. 
Supt. Durant personally superintended the New Year's calling, 
which was at the same time a practical test of the efficiency of 
the telephone service. That it might be the more satisfactory in 
the latter sense, no special provision was made for the reception 
and transmission of messages at the central office. The regular 
list of telephone subscribers was divided into ten portions, in 
alphabetical order just as printed, and a portion given to Mesars, 
Berger, Massey, McDonough, Walsh, Fluett, Parker, Lewis, Foster, 
Farrell and Wolff. The calls were made in accordance with the 

rescribed rules of the company, which are printed, framed und 
kung up at the side of every instrument in the city. Half a 
minute was allowed each station called for to respond before the 
number was checked off as not answering, and the next number 
on the list was then taken up. The electric calls were then 
commenced at 8.30 a. m., and the last of the greetings had been 
delivered at 11.58. 

The best results were achieved by Mr. McDonough, of the tel- 
ephone corps. He called up 514 stations in three hours and 
twenty-seven minutes, secured 260 answers, found fourteen busy, 
five out of order, and 235 notin use for the day. The whole time 
occupied in the transmission of the messages was thirty-three 
hours and eight minutes; the average time of each operator was 
three hours and nineteen minutes, and the average rate was 118 
calls per operator per hour, a little the fastest thing in New 
Year's calling on record. 

The following official record was compiled from the individual 
operative reports by Gen. Supt. Durant : 
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1960 Berger 8:30 11:55 3 25 380) 225 20| 4] 181 
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1965 |McDonough. ....... 8:30 11:57 3 27 | 514) 260 14| 5 285 
1966 Wals Gnas 8:35 11:58 | 3 23 | 387| 232 4) 11 140 
3985 [Fluetꝶꝶt eens ' 9:20 12:10 2 50 | 356! 153| 16 8 179 
8986 Parker 9:20 12:15 | 2 55 | 873; 139 6) 1 228 
8987 Lewils. 8:45 12:25 3 40 363 178 11| 8 168 
4188 Foster 8:30 11:55 | 8 2535 192 15) 2 145 
4186 Farrell“èl“l 8:30 12:05 3 85 | Set) 175) 10] 16 120 
4199 III!!! ewes! 8:40 11:55 3 15 364 234 81) 8 06 
Totals..... ...sessos | N wee Sues 33 8 13735 1954] 144! 67 | 1570 


Mr. Durant in discussing the service was very much pleased 
with the result. There are always a number of telephones re- 
ported out of order on New Year's morning, the result of injury 
to the wires by flying bullets, fired by celebrants of the uew year’s 
birth. The general suspension of business in professional and 
commercial circles accounts for the large number of telephones 
not answering. 


AN EXPERIMENTAL SEARCH LIGHT FOR SANDY HOOK. 


THE great search light from the roof of the Manufactures and 
Liberal Arts Building at the World’s Fair, forming part of 
Schuckert & Co.’s exhibit, has been sold to the United States 
Government, and will be set up at Sandy Hook for experimental 


purposes. 
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THE NATIONAL STATISTICAL ASSOCIATION. 


E have received a prospectus of The National Statis- 
tical Association, organized under the laws of Con- 
gress for the District of Columbia. The Association will 
undertake a service that is much needed by all public service 
corporations. The work of the company will include the 
collection, recording and tabulation of such legislative, legal 
and statistical information as may, from time to time, be 
found most useful to its clients, and the furnishing of such 
information to them at stated periods. The companies 
likely to be specially interested in this service are electri- 
cal and gas lighting companies, water companies and street 
railway companies. The work and business of The 
National Statistical Association will be under the personal 
direction and supervision of Mr. Allen R. Foote, Vice- 
President and Manager. Mr. Foote has made himself 
well and favorably known in electrical circles through his 
writings on industrial topics and as sometime Secretary 
of the National Electric Light Association. His book 
on The Law of Incorporated Companies Operating Under 
Municipal Franchises, which was reviewed in THE ELEC- 
TRICAL ENGINEER of August 23, 1893, has received 
favorable notice and commendation from many competent 
sources. The forty-six associate editors of that work, 
attorneys in the several states, will, for the most part, be 
retained in the service of the Statistical Association. In 
addition to the collection, and supply of statistical inform- 
ation, it is proposed to keep watch upon all state and 
municipal legislation, effected or proposed, enacted fran- 
chise corporations and to report all litigation concerning 
such companies. It is obvious that the service about to be 
undertaken by the National Statistical Association directly 
concerns the interests and future welfare of all electric 
lighting and power companies. There is a distinct com- 
munity of interest, or should be, among such corporations, 
and their adequate support of Mr. Foote’s enterprise could 
not fail to benefit them as clients of the Association. | 


BI-METALLIC CONDUCTORS. 


Tue article in our issue of Jan. 10 on the use of 
bi- metallic wires in telephony has created widespread dis- 
cussion not only in telephonic circles, but in others as well. 
We publish in this issue a communication from Mr. A. N. 
Mansfield on the same subject. In the lecture delivered by 
Dr. M. I. Pupin before the New York Electrical Society 
last week on “ Electrical Resonance,” reference was also 
made to the bi-metallic wire. In both the above instances 
the authors, though expressing themselves guardedly, 
point out that theoretically at least there ought to be 
a gain in the use of such a wire. It is also brought 
out that greater benefit would be obtained by putting 
the iron on the outside of the copper instead of 
employing it as a core. Thus far the discussion has 
been confined to the influence of such a wire on tele- 
phone and telegraph lines only, but would it not be worth 
while to inquire also what influence such a conductor might 
have on long distance alternate current transmission? It 
is true that the rate of alternation for power transmission 
purposes averages far below that prevailing in telephony, 
but that even with this comparatively low frequency line 
difficulties are encountered, which become serious when 
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long distances are attempted. The addition of iron to the 
circuit in all these cases affords a means of adding a self- 
inductive medium to the circuit, but what is of most 
importance, a distributed self- induction. What effect the 
employment of such a conductor might have on submarine 
cable work can hardly be foreshadowed as yet. It would 
be well, however, not to jump at conclusions as to the all- 
sufficiency of self-induction in neutralizing the effects of 
capacity on telegraph and cable lines, even though that 
self induction be distributed over the whole line. For, 
while capacity may successfully overcome the effects of 
self-induction, it does not follow that the reverse holds 
true in all cases ; and the many futile attempts to improve 
the speed of telegraph and cable working should invite to 
caution. Nevertheless we believe that the bi-metallic con- 
ductor is well worthy of the most searching study and 
presents the most promising improvement which has been 
suggested for some time past. 


UNDERGROUND RAPID TRANSIT FOR NEW YORK. 


THERE is distinct merit in the plan which has been pro- 
posed by R. T. Wilson & Co., bankers, for an underground 
electric road in New York city. They offer to build a 
double-deck road within four years if the city will lend 
two-thirds of the cost, or, in other words, a sum not to ex- 


ceed $30,000,000, the city to have in return a first lien for 


reimbursement. We do not see the particular necessity or 
desirability of a double-deck system, believing the Great- 
head direct, individual tunnel method to be better with 
occasional interlacing of routes; but there is a distinct 
advantage in going below all existing pipes and subways 
on the line of Broadway. The road is to pierce the centre 
of the city, and by so doing will relieve the present serious 
congestion on the Elevated, besides building up a large 
new traffic of its own. The practicability of electricity is 
no longer in question, and all that the citizens of New 
York now ask for is prompt action. 


THE LIMITATIONS TO LONG DISTANCE TELE- 
PHONY. 


In this issue we bring to a close the excellent series of 
articles by Mr. F. W. Dunbar on the above subject. The 
conclusions arrived at by the author are of a decidedly in- 
teresting and important character and show that so far as 
land lines are concerned, nothing stands in the way of 
doubling the distance of transmission already successfully 
accomplished, except the cost, which in that case would 
entail an eight-fold increase with copper wires. In how 
far the substitution of a bi-metallic wire would modify this 
estimate remains to be seen, and it will probably not be 
long before we will have some practical demonstration on 
this point. But there is another point dwelt on by Mr. 
Dunbar which merits attention and which is here brought 
out for the first time, and that is, the poor regulating 
qualities of the transmitter induction coil and its effects on 
the transmission. Much has already been done to adapt the 
induction coil to better telephonic working but evidently 
much more still remains. In view of the fact, according 
to Mr. Dunbar, that the coil on the New York and Chi- 
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cago line actually furnishes a difference of potential of 
only two or three volts it seems pertinent to inquire 
whether better results might not be obtainable with the 
use of very low resistance storage batteries used directly 
without the intervention of the induction coil. We are 
well aware of the steadying action of the induction coil on 
the telephonic current impulses transmitted, and its influ- 
ence in maintaining and even enhancing the sharpness of 
the curves, but it does not seem improbable that an equiva- 
lent effect might be obtained by employing other 
means than the non-regulation induction coil. These 
questions and many more will without doubt occupy 
the attention of investigators and inventors in the near 
future. 


NO GOOD BLOCK SIGNALS. 


It is rather a curious coincidence that just as the New 


` York Central should get its fine new interlocking and block 


signal system into operation all the way from Manhattan 
Island to Niagara Falls, the Delaware, Lackawanna & 
Western Road should have a frightful accident, in the fog, 
due entirely and solely to the absence of a block system. 
The New York Central, with a magnificent disregard of 
mere expense, has put in no fewer than 1,633 levers with 
108 signal bridges, and 60 signal towers. Yet President 
Sloan of the D., L. & W. has the infinite presumption or 
marvelous ignorance to rise and say that no block signal 
system can be depended on and that no system is perfect; 
ergo, railroads must depend on tired men and little red 
flags. Either Mr. Sloan impeaches the New York manage- 
ment or he impeaches himself by such statements. He can 
take his choice. The New York Central has at least the 
approval of all electricians and railroad men, and their 
opinions will have some weight with the public. It is the 
duty of any conscientious management of a road to reduce 
the chances of accident to a minimum, and fo this end it 
must use every possible appliance of safety, even if it be 
expensive and even if it be a trifle short of absolute, iner- 
rant infallibility. All Mr. Sloan has to do is to get the 
best. 


POWER UTILIZATION SCHEMES. 


THE great and eminently feasible project of power trans- 
mission at Niagara is finding many rivals and imitations of 
a more or less visionary nature. As the discussion at the 
Institute meeting on Wednesday last showed, polyphase 
current power work is already being developing in a 
healthy manner, but the pace is hardly fast enough for 
those who want something big. Of course in days when 
such vast engineering works as the Manchester Canal, with 
its thirty-five miles costing $80,000,000, are carried through 
successfully, there is a ready faith in enterprises merely 
because they are big, and of that class the scheme of 
which we make note in this issue for the electrical utiliza- 
tion of the currents in the Irish Sea, by means of a huge 
causeway with flood gates, is perhaps the most conspicuous. 
We invite attention to the scheme not because of its feas- 
ibility, but because of the curious problems involved in 
such an attempt and because of the very curious results 
of all kinds that might follow. 


! 
| 
| 


73 THE ELECTRICAL ENGINEER. 


THE ELECTRIC LIQUID METAL HEATING 
PROCESS. 


BY GEORGE D. BURTON. 


THE speaker stated that the proce consisted in immersing the 
metal, or that portion to be heated, in a liquid, and passing 
through both an electric current of such a character as to cause 
the formation of an incandescent gas envelope at and below the 
surface of the solution and around the metal. The liquid best 
suited to the 8 he had found to be a solution of carbonate 
of soda and borax, composed of ten parts of soda and one of 
borax, having a specific gravity of 1. 25 at 74 degrees Fahrenheit. 
This does not injure the material heated, but on the contrary, 
improves it, when the parts are after ward subjected to pressure. 

A receptacle, composed of wood, earthenware or other insulat- 
ing material, shown in Fig. 1, 2 and 3, contains the liquid, 
and a plate of lead is placed in the bath and serves as an anode, 
being connected, by means of a conductor. with the . pole 
of a direct current generator of either 110, 220, or 500 volts, and 
from 6 amperes upward, varying according to the size of piece it 
is desired to heat. The size of the piece to be heated governs the 
amount of current consumed, and acts us the regulator, there 
being no other means of regulation employed. The receptacle 
may be provided with a lining of lead, if desired, and made to act 
as one pole. It also can be made of iron, or other metal, and 
made to serve in a like capacity. The negative pole in this case, 
would form a rest outside of the rerepan for the piece to be 
heated. That portion of the piece which is submerged in the bath 
will commence to heat as soon as it touches the bath, the circuit 
being closed through the anode and bath. An envelope of 
incandescent gas is instantly formed around the submerged por- 
tion of the metal and constitutes a voltaic arc surrounding the 
metal on Ma portone below the surface and separating it from the 
solution. hen the workman observes that the piece has 
attained the proper heat, it is subjected to the forging or welding 
operation. 

Bars of different sizes may be heated in the same bath up to 
the capacity of the circuit conveying the current. The passage 
of the current into the solution seems to transform it from a 
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«FIGS. 1 AND 2.—PLAN AND LOGITUDINAL SECTION OF TANK. 


high tension and low volume to a current of large volume and 
low tension. Two bars may be held in contact and one receive 
current from the other. An incandescent gas envelope will be 
formed around these portions which are submerged below the 
surface of the solution, and the bars may be welded together in 


1. Abstract of a lecture delivered before the Franklin Institute, Philadelphia, 
Jan. 17, 1804. 
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the bath by simply bringing the pieces in contact with each 
other. 

Experiment has shown that when the working circuit is constant 
at 220 volts and the specific gravity of the liquid is at 1.15 and small 
pieces are to be heated, the size of a four penny nail, the amper- 
age recorded will be five and the voltage will remain constant at 
220, and, as the size of piece to be heated is increased the voltage 
will decrea:e and the amperage increase. In heating a piece three 
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Fid. 8.— VERTICAL SECTION OF TANK. 


inches long and one inch square, the voltage will be reduced from 
220 to 180, and the amperage will be increased to 98, showing that 
the piece governs the current required to heat it. A transforma- 
tion of the current takes place in the tank when the piece is im- 
mersed, and shows a consumption of a trifle over 28 h. p. for 40 
seconds for this size, when the liquid has a specific gravity of 1.15. 
The operator can hold the upper ends of the bars in his hand un- 
rotected, as the current only passes through the lower portion 
tween the rest, which form the negative terminal, and the so- 
lution, the bar taking off from the line more or less current, ac- 
cording to the volume required to effect the heating. 

In general practice automatic clamping devices are used which 
are connected to the negative pole. This pole, which is a substi- 
tute for the support, is fastened near the edge of the tank con- 
taining the liquid, and, while the workman is forging or welding 
one or more pieces, other pieces are being heated, the bath per- 
po ming all the functions usually required about an ordinary 

orge. 

mong the many advantages derived from the use of this 
system is its employment in connection with apparatus already 
installed for the purpose of electric lighting. A large percentage 
of the manufacturing establishments use an electric light plant. 
During the day, this apparatus, which remains idle, could be uti- 
lized for producing current sutficient to operate this liquid heating 
process, which can be installed without additional expense, ex- 
cept for the tank, wires and switch, thus affording an apparatus 
capable of continuous use, heating metals during the day and 
producing light at night. 


THE THEORY AND DESIGN OF THE CLOSED COIL 
CONSTANT CURRENT DYNAMO.: — 1. 


BY PROF. HENRY 8. CARHART. 


THE speaker stated that it was not his ee to draw any 
comparisons whatever between opened and closed - oil armatures ; 
the former, he said, is entitled to that consideration which long 
continued and satisfactory service in public and private illumina- 
tion had earned for it, but the latter is making its way into public 
favor, and it has certain peculiarities which make it an interesting 
subject for study. If he were to draw attention in this paper to 
comparisons between dynamos of different type, it would be be- 
tween those for it potential and those designed for constant 
current, both ..osed-coil armatures. For in almost every 
particular the la. is diametrically opposite to the former. 

He then called attention to a number of pointe of dissimilarity 
a aa the two types, assuming that the speed be constant in 

th cases. 


THE NEUTRAL PLANE INDEPENDENT OF THE PLANE OF COMMUTATION, 


By neutral plane is meant a plane passing through the axis of 
the armature and so situated with reference of the poles of the 
field magnet that when a coil of the revolving armature is carried 
across it the E. M. F. generated changes direction. This plane inter- 
sects the armature in a straight line, but it may broaden out more 
or less into a surface of small lateral dimensions. 

The plane of commutation is a plane passing through the 
armature axis and the points of contact of the brushes on the 


1. Abstract of a lecture delivered before Electrical Section of the Franklin 
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commutator. It is the plane joining the poles of the armature 
considered as an electro- magnet. This latter plane, of course, 
shifts with the brushes, since the poles of the armature are the 
points at which the current enters and leaves the armature, and 
these are necessarily the points or surfaces of contact of the 
brushes with the commutator, assuming that the connections from 
the armature to the commutator run directly out parallel to the 
shaft. To state the proposition now under discussion in the form 
of a question, Does the neutral plane shift when the brushes are 
shifted forward or backward? If we were to make answer from 
the assumption that the resultant of two impressed magnetizations 
or magnetomotive forces may be obtained in the same manner as 
the resultant of two forces by means of the triangle of forces, we 
should probably conclude that the neutral plane rotates forward 
with a forward movement of the brushes. But experiment along 
several different lines shows that this conclusion is erroneous. If 
we were to apply to the solution of this problem the principles 
derived from constant potential machines we should be forced to 
the conclusion that, to maintain sparkless commutation at the 
brushes, the lead of the brushes beyond the neutral plane should 
be constant, since the current remains constant; and therefore 
that any attempt to govern for constant current by rocking the 
brushes must be attended by destructive sparking, unlees at the 


same time the field is greatly modified. But these conclusions are 
also erroneous. We must therefore first establish the facts and 
tben make a theory to fit them. 

The fixed position of the neutral plane I have determined on 
a ten-light machine in two different ways. 

First Method.—Four turns of No. 16 silk coveypd magnet wire 
were wound around the armature ring as an exply,j yx coil. One end 
of this coil was soldered to a copper band or ring fastened on the 
commutator and insulated from it by several thicknesses of mica. 
The other end was soldered to a piece of brass let into a fibre 
collar placed around the commutator. One extra brush was 
fastened to one of the main brush holders and rested on the copper 
band. The other extra brush rested on the fibre collar and could 
be attached to any point of a circular scale made concentric with 
the commutator. A twisted cord ran from these two brushes to 
a telephone at some distance. When the dynamo was running, 
the movable brush, which rested on the fibre and made contact 
with the brass strip every revolution, was moved around the 
circle till a minimum sound was heard in the telephone. The ex- 
ploring coil was then on the neutral plane at the instant when the 

rush made contact with the strip. Motion of the brush either 
way caused the sound to increase in loudness, The position of 
the exploring coil for minimum sound was to be found about 5 
degrees in advance of the normal plane intermediate between the 


THE ELECTRICAL ENGINEER. 73 


poe pieces ; and its 3 did not change from full load to no 
oad as far as could be detected by this method. 

Second Method.—To the brush holders was attached an insul- 
ating ring slotted on the periphery at every ten degrees on a 
milling machine. It was made as nearly concentric with the 
commutator as possible. A third brush holder was placed in the 
successive slots, and the potential difference between it and one 
main brush was measured in its several positions. These meas- 
urements gave the integrated P. D. between the main brush and 
successive points on the commutator all the way round the circle 
and back to the starting point. This was done with no load or 
nearly short-circuit, with a load equivalent to three lamps, and 
finally with a load equivalent to nine lamps, the current being ten 
amperes in each case. The results in the first two cases are 
plotted round a circle in Fig. 1. Positive values, or those in 
which the potential of the third brush was higher than that of 
the main positive brush, are set off outside the circle in the upper 
part of the hgure ; while negative values are set off outside in the 
lower section of the diagiam. The direction of rotation is clock- 
wise. With no load the highest positive potential was about 78 
degrees behind the positive brush. From this point it fell again, 
and at 128 degrees it was the same as that of the positive brush. 
For all the coils between 0 degrees and 128 degrees the integrated 
positive and negative E. M. F.’s. exactly equal each other. The 
neutral plane falls evidently 78 degrees behind the brush, or the 
brushes may be said to have a lead of 78 degrees with no increase 
in sparking. A negative maximum occurred at about 260 degrees 
and the P. D. between the positive and negative maxima was 644 
volts. The same P. D. was found by direct measurement when 
two extra brushes were set at these points, 

With a load equivalent to three lamps the brushes were rocked 
back 15 degrees to bring the current to ten amperes. Hence the 
zero of this curve begins 15 degrees back from the zeroof the 
first curve. Again the observations are plotted and the positive 
maximum falls at the same place on the circle and therefore at 
the same place on the commutator. The two maximum points 
are about 65 degrees and 245 degrees from the positive brush and 
the two potential differences are 163 and 456 volts. Their sum 
this time is 624 volte, a little less than with no load. With the 
highest load carried the brushes were rocked backward about 60 
degrees further and the lead was then about 15 degrees. The 
extreme P. D. obtainable this time did not exceed volts. So 
far as can be discovered from these curves the neutral plane re- 
mains fixed, while the brushes move round the commutator to 
adjust to aconstant current. I find noevidence in them that the 
forward movement of the brushes to control the current causes 
the neutral plane to move with them. As the brushes advance with 
a diminishing external load they put between them and the neu- 
tral plane an increasing number of armature turns generating 
counter E. M. F.; and it is a striking fact that, when the field 
coils are not cut out, the back turns on the armature cut down 
the P. D. between the brushes not by a counter magnetomoti ve 
force apparently, but by counter electromotive force; for the max- 
imum P. D, to be found on the commutator is no less on no load 
than on full load, showing that at least as many lines of force 
traverse the armature core with the brushes far forward and with 
many back armature turns as with the brushes in the position for 
the maximum load and with the back turns reduced to a mini- 
mum, 


THE ELECTRICAL TRANSMISSION OF POWER 
FROM NIAGARA FALLS.—VI. 


BY PROF. GEORGE FORBES. 


Mr. GIsBERT Kapp said there was one point which struck 
him on reading the Paper for the first time, where the author was 
discussing the merits of the number of phases, whether they 
should have a single phase or two or three phases. When he (Mr. 
Kapp) was in America in the summer he had a long talk with 
Prof. Thomson upon this subject. He was very hazy at the time, 
he must confess, and Prof. Thomson tried to convince him that 
three phasss would require less copper than two. He could not 
see it then, but he had since studied it, and read all that Dobro- 
wolski and otheis had written on the subject, and at last he could 
see light. The result of his investigation was this: Suppose they 
found the copper in the line weighed 100 tons when a continuvus 
current was employed. If they now worked a different line with the 
same length and the same efficiency of transmission and the same 
stress on the insulators with an alternating current, they would 
double the copper, which would now weigh 200 tons. If they used 
two phases with four wires they would again require 200 tons; 
but if they thought to save copper by using only three wires and 
working two-phases they would require 290 tons, so that the 
system which Prof. Forbes recommended as the most economical 
in copper was actually the worst. If they now had three wires, 
and worked at three-phases, they would use 150 tons only. Two- 
phase working with three wires was out of the competition alto- 
gether ; it was too expensive. As regards the motors, he had 
again the misfortune to differ from Prof. Forbes. The latter 
thought the low-frequency motor would be more efficient, and at 
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the end of his Paper a calculation was given to show that the 
losses in the high frequency motor were 42 per cent. greater than 
in the low frequency. He quite agreed with the 42 per cent., but he 
was afraid Prof. Forbes had overlooked the fact that with the high 
frequency they would have to supply two and a half times the 
electromotive force, and it would give two and a half times the 
power, and, cons quently, what appeared to be an increase in the 
loss of 42 per cent. became actually a gain of 33 per cent., so that 
on his own showing the high frequency was the more efficient. 
One reason which Prof. Forbes has given for the use of low fre- 
quency, and which had appealed to him (Mr. Kapp) very strongly, 
was that you could make a synchronizing motor out of any dyn- 
amo. If they wanted to rig up a motor quickly they could go 
and buy a dynamo and set it to work. But when he began to 
consider what had to be done he saw that it was not so simple. 
They had to put on two contact rings to begin with. Dynamos 
were cut very fine nowadays; makers did not give extra room for 
fancy fittings. Therefore they had to send it out to be fitted with 
these things by a maker. Supposing they had done this, how were 
they going to start it? Being a single-phase motor, it would not 
start by itself, and they must put down a little Tesla motor, or 
some other, to-start it. And if they did that they might as well 
use the Tesla motor a little larger and run their factory from it. 
He would like to point out that single and multiphase alternate- 
current motors were on the market and were very good. The only 
reason that the impression prevailed in England that they were 
not to be had, that they were not reliable, and only experimental, 
was that they placed too much credit on what appeared in the 
electrical papers. He was afraid the papers were treating them 
rather badly in this respect. It was the fashion amongst them 
to cry down multiphase and alternate-current work. He could 
quite symphathize with the editors; it was an unfortunate thing 
that they had to take up new subjects and study them in order to 
write intelligently about them. The ordinary alternating current 
was bad enough, but when you came to three phases it was really 
too bad. But they should not cry down these things; let them 
state what the facts were. He had tested such a mutor made by 
the Oerlikon Company, with the following results: the machine 
gave on the brake 862 watts, and it ran at a speed of 1,800. The 
frequency varied from 60 to 67 ; the commercial efficiency was 60 
per cent.; the power factor was 74 per cent.; and at starting the 
current to produce a torque equal to that at the full output of 1 
h. p. was 214 times the normal working current. It was rather 
inconvenient to have such a large current at starting, but by a 
very ingenious arrangement, now used all over the Continent, the 
mains did not feel this large current. There was an auto-trans- 
former with a switch handle, which, at the expense of pressure, 
ave the extra current which went into the motors, and it worked 
utifully. The weight of that machine was under lcwt. per 
horse-power. There seemed to him to be very strong reasons 
against the adoption of low frequencies as regards motors, and 
perhaps not so great, but still sufficient, reasons as regards the 
transformers; one very strong reason was the cost of the alter- 
nator. He had studied the design of Prof. Forbes's alternator very 
carefully, and lie might say at once that he was very pleased to be 
able to agree with him that it was about the best machine that 
could be made for the job. 

PROF. SILVANUS THOMPSON said that the Paper bristled 
with points, but he would confine his remarks to one or two. In 
the first place some rules concerning parallel working were given, 
or rather some remarks were made about the knowledge, or want 
of knowledge, upon that which constituted the successful design 
of machines for working in parallel. Prof. Forbes said. The 
rules which govern the construction of machines which shall work 
well in parallel are not very clearly understood. The only fact 
which has been perfectly established in practice is that the lower 
the frequency the more efficient and sure is the parallel working.“ 
He, too, felt disposed to dispute this point. He would not dwell 
upon it—he simply disputed it; it had not yet been established; 
it might be true, but it had not been established. But hedid ven- 
ture to think that this was not the only fact bearing upon the 
question of the construction or the design of machines tor parallel 
running. In the first place they knew perfectly well that ma- 
chines would not run well in parallel if they had weak field mag- 
nets, if they had armatures that, with the output that the machine 
was designed for, would perturb or interfere with the magnetism 
of the field in any serious way. Further, they knew that they did 
not get easy working between two alternators of distincly different 
types. In this case, if the two alternators were so designed, 
whether in the placing of their coils, or the shape of their pole- 
pieces, or the relative positions of coil and pole- pieces, so that the 
curves of their induction were widely different, one giving a form 
nearly like a sine curve, and the other giving a curve like a saw- 
tooth curve, they would not run in parallel. These were points 
that really were known, and bore largely on the question of design. 
Further, he would like to point out that they sumetimes spoke of 
the self-induction in the armature, and of the reaction of the arma- 
ture, as though they were the same sort of thing. There was no 
doubt whatever that an armature which had no iron in it, or in 
close proximity to it, would have less self-induction and armature 
reaction than an armature that had much iron in it, and that iron 
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in close proximity to the coils. But they might have an armature 
which had much self-induction without necessarily very much 
armature reaction. It depended upon how the iron was disposed 
near the armature coils with respect to the approach to the polar 
parts, and the thing which was disastrous in the design of an 
alternator for these purposes was the putting of iron into the 
armature in such a way that the iron acted violently on the mag- 
netism, and pulled it about so that the field became an unsteady 
one. All this, of course, was contained in those wonderful equa- 
tions on the action of alternate-current machines which Dr. 
Hopkinson published about 1884. He (Prof. Thompson) was per- 
fectly well aware that the whole theory of alternate working and 
parallel running could be dug up from those equations. But it 
was more to the point if they inquired what was the physical 
action which went on and made it easy or dificult for two machines 
to run in parallel when ney were placed on the same circuit; and 
the physical effect was really easy to follow out if described by 
means of adiagram. If they took one of the ordinary types of 
alternator, say, for example, the Westinghouse (see diagram). 
Suppose the armature core to be rotating right-handedly, and they 
had the wires on the outside, the tendency would be to generate 
currents which would come toward them as the wire was passing 
the S pole, and to go away from them as the wire was passing the 
N pole. That was to say, the electromotive forces, everything 
being supposed to be symmetrical, would be at their maxima in 
those coils, and would die away to nothing exactly half-way be- 
tween the poles. Suppose they had two such machines, exactly 
alike in phase with one another. Their electromotive forces were 
at a maximum at 5 instant, and if there was no lag 
in the current, no induction, they would have the currents 


also at a maximum at the particular point. Now, soppose they 
had those two machines coupled together in parallel, the electro- 
motive forces were equal if other things were equal, and there was 
no tendency for one machine to send a current through the other 
one either way. Now suppose one wasa little behind and the 
other a little ahead, then the electromotive forces would not neces- 
sarily be equal. The consequence would be that the current pro 
duced by the two through one another, would throw a load 
on the leading machine tending to bring it back, and a 
load tending to bring up the lagging machine. But now suppose 
that the current in the wires was capable, by reason of the dis- 
position of the iron or anything else, of producing considerable 
reaction. Now for the receding current, the tendency was to 
exercise a magnetizing force around it which would strengthen 
the field in front of it, and weaken it behind. As a matter of fact, 
the question of strengthening the field in front of it, or weaken- 
ing the field behind it, strengthening the field asa whole, depended 
upon whether the strengthening or weakening was a maximum 
when the coil was in front of the pole of the alternator or not. If 
the maximum was reached when the wire was behind the middle 
position it considerably strengthened the field, but if the maximum 
occurred when the wire was in front of the middle position it 
would weaken the field. The one that was ahead of the other 
would weaken ite field, while the other one would strengthen its 
tield. These two reactions, the one of strengthening, the other 
of weakening, precisely tended to defeat the tendency of the two 
machines to get back into parallel; that was to say, the back arma- 
et ar a would of itself tend to prevent the synchronism to 
paralle 


THE TELEPHONE IN GERMANY. 


ACCORDING to the Zeitschrift fiir Electrotechnik, the number 
of telephone stations in Germany, which was 1,504 in 1881, had 
increased at the beginning of this year to 68,558, of which Berlin 
had 17,424, with over 20,400 miles of lines. The interurban ser- 
vice is also increasing rapidly, and there were at the beginning of 
the year 310 long-distance telephones, with 14,280 miles of line, the 
0 direct line being that between Berlin and Breslau, nearly 

es. 
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LEGAL NOTEs. 


EDISON ELECTRIC LIGHT COMPANY v. DAVIS ELECTRICAL 
WORKS IN THE COURT OF APPEALS.—REPAIR OF LAMPS. 


Ir will be remembered that a few weeks ago Judge Colt, of 
the United States Circuit Court, District of Massachusetts, granted 
to the Edison Company an injunction against the Davis Electri- 
cal Works, of Springfield, Mass., for repairing incandescent 
lamps. The Davis Company at once appealed from this decision, 
and on Thursday, the 18th inst., a hearing was given before the 
United States Circuit Court of Appeals, District of Massachusette, 
before Judges Putnam, Nelson and Webb. Messrs. Fish and 
Richardson acting for the plaintiffs, and ex-Judge Lowell of Bos- 
ton and Mr. J. L. Roberta of Boston, for the defendants. 

In opening the case Mr. ROBERTS, referred to the argument of 
the defendants, in saying that the cheapness of the lamp pre- 
cluded it from any necessity for repairs, and that it was intended 
for the scrap heap when the carbon burned out. He combated 
this idea and said any company had a perfect right to repair 
its lamps, as they might and did burn out frequently before the 
guaranteed number of hours had expired. He then proceeded to 
ridicule the idea that the Edison Company's claim that when the 
Davis Company opened a lamp for repairs they destroyed the 
Edison vacuum, or vacuous space. The vacuous space was sim- 
ply the shell of the lamp, containing nothing, and he did not 
think the Edison Company could claim the air, though they ap- 
peared to claim everything else. He stated that it was not true, 
when the defendants claimed that after the Davis Company re- 
parod a lamp, they had a new vacuum (such a claim was ridicu- 
ous) a new globe and a new carbon. Not a piece of glass (saving 
the little tip on the bottom of the lamp) is taken away and not a 
piece is added, We have, he said, everything in the lamp to be 
repaired that was there originally, except the carbon,—the lead- 
ing-in wires, the copper wires, the cap, the glass, everything is 
just as it was, except that we put in a new carbon to replace the 
one burned out. Judge Colt had allowed in his decision, that if 
the lamp were opened from the socket end and a new carbon put 
in, as in the original Sawyer-Man lamp, it would not infringe, 
and he asked the Court what the difference was if the Davis Com- 
pany wa the lamp at the other end and put in a new carbon. 
Mr. Roberts, then, with the aid of a regular glass-blower’s bench 
and the assistance of a workman, showed the Judges the precise 
sd canes of repairing a lamp as done by the Davis Company, and 
also by way of contrast the extra labor necessary in making a new 
lamp. He then went on to cite cases where the Courts had 
allowed parts of machinery to be repaired, as in ploughs where 
the tips wear out, planing machines where the cutters wear out, 
and others. 

Mr. Fish, then argued for the plaintiffs and commenced by 
saying that it was not ible for the Judges to judge intelligently 
without fuller knowledge of the Edison patent, and the state ‘of 
the art prior to Edison’s discovery. He claimed that the Edison 
invention was radically new, and many scientists had said that it 
was impossible to subdivide the electric light, until Edison showed 
them how. He then went on to explain the nature of Edison's 
lamp, the multiple arc system of distribution, Sawyer-Man ex- 
periments with carbons of rod, the introduction of nitrogen, the 
disintegration of the carbons, the discovery of Edison that a high 
resistance filament of small radiating surface was necessary, the 
great discovery of the air-washing effect, and all the necessary 
steps leading up to Edison’s invention. During all these years, 
he said, ‘‘ no one ever tried to repair Jamps ; that process did not 
commence until after suits were commenced against infringers, 
and it was done simply to evade the patent. The Edison lamp 
distinctly took the place of the old Jamps which were made to be 
repaired, and was made as a whole, each part having a definite 
relation to the other part, and was distinctly made in such a 
manner, that it was intended to be thrown away, after bein 
burned up, and no one ever attempted to do anything else unti 
this litigation arose. Mr. Fish also then cited cases where repairs 
were lawful, but claimed that these machines were so made, that 
it was intended from the first that the worn out parts should be 
repaired, and were totally distinct from the case in point, whereas 
the incandescent lamp was made as a whole and not intended for 
repair. In repairing the incandescent lamps, he maintained that 
the combination of the second claim of the Edison patent was 
broken;—the vacuous space disappeared, there was left no vacuum, 
no all-glass receiver, no carbons, nothing but the leading-in-wires, 
and he claimed the lamp when repaired was really and practically 
a new lamp. How,” he said, is this like restoring knives, or 
repairing broken gears, or burned out grates in furnaces.” ‘‘ No,” 
he claimed, it is totally different.” e question is Is the iden- 
tity of the machine maintained?” Then he went on to explain to 
the Court that even the voltage of the lamp repaired might be 
changed, nay, must be changed, as he claimed that it was impos- 
sible to replace a carbon of exactly the same voltage as the one 
originally in the lamp. He also claimed that the cost of repairing 
lamps was just about the same as the cost of manufacturing new 
lamps, and that therefore the repairing of lamps was entirely un- 
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necessary. Mr. Fish then went on to explain to the Court that 
the plaintiffs were under contract with more than ninety licensees, 
who had the exclusive right to sell lamps in certain territories, 
and whom they were bound to protect. The patent may expire 
in November, 1894,” he said. It will expire then as the law now 
stands, and in these last days of the life of the patent,” he prayed 
that the injunction be granted, on the ground that the defendants 
by their claims were actually enjoying the proteotion of the Courts, 
which had maintained the Edison patent, and prevented them (the 
defendants) from making new lamps. 

Ex-JUDGE LOWELL, afterwards addressed the Court, and dis- 
uted the claim made by Mr. Fish that no repairs were made in 
amps until after the commencement of litigation. The Davis 

Company did both, but stopped making new lamps, very soon 
after the first suits for infringement were brought, without the 
action of the Courts, as they were convinced that they would in- 
fringe the Edison patent, by making new lamps, as had been de- 
cided by the Courts. It was not a question of ease or difficulty of 
manufacture, or cost of repairing as compared with the manufac- 
ture of new lamps; it was whether the carbon was temporary or 
not. Ina combination patent, every element is of equal value, 
he claimed, and if anyone could get along without one element 
of the combination, he would not infringe the combination pat- 
ent. He claimed that preliminary injunctions were just as bad as 
final injunctions, in their effect on the company enjoined, and are 
sometimes refused for the same reason that Mr. Fish advanced for 
tbe granting of the injunction, namely, for the reason that the 
patent is about to expire. Judge Lowell then brought up an 
interesting point of law as to whether the Court of Appeals could 
reverse the decision of the lower Court, and the Judges allowed 
the N ten days in which to file a brief relating to this 
point. 


TERMS OF THE NOVAK STAY OF INJUNCTION.—EDISON ELEC- 
TRIC LIGHT CO. vs. WARING ELECTRIC CO. 


TBE terms of the stay recently granted by Judge Shipman in 
the Novak” lamp case run as follows: 

The operation of the injunction shall be stayed until the 28d 
of January, or on such a day thereafter as the court of appeals 
shall first assemble and that this stay shall then “ ipso facto” ter- 
minate unless the defendants have perfected their appeal and said 
case is ready to be called for argument in its due order as a pre- 
ferred case on the calendar on that day and the defendants then 
stand ready to argue the same. In which case this stay shall 
continue until said appen is decided by the appellate court. The 
above stay is granted on the condition that the defendants on or 
before Tuesday. January 16, 1894, file a good and sufficient bond 
in the sum of $10,000 with satisfactory securities to pay to the 
complainants any damages or profits to which they may be entitled 
because of the continuance of the manufacture by the defendants 
of the lamps alleged to infringe said patents in suit during the 
period covered by said stay.” 

A special dispatch of Jan. 18 from Hartford, Conn., says: 
The Waring Electric Company of Manchester has filed a bond of 
$10,000, pending the appeal in the suit of the Edison Electric Light 
Company and others. The bond was executed by President Chap- 
man. Clerk Marvin of the United States Court forwarded to Clerk 
Shields of the United States Circuit Court of Appeals, New York, 
= 5 papers, exhibits, etc., in the suit. The case will be argued 

an. 28. 


EDISON ELECTRIC LIGHT CO. vs. E. G. BERNARD CO.—EDISON 
CIRCUIT PATENT LITIGATION. 


In the United States Circuit Court at Albany, last week, Judge 
Coxe heard argument of counsel for and against the motion for 
a preliminary injunction in the action of the Edison Electric 
Light Company against the E. G. Bernard Company of Troy, N. Y., 
for infringement of the Edison feeder patent of 1882, in the use of 
a system of electrical distribution in the plant being installed at 
the Watervliet arsenal. Argument was concluded Thursday and 
decision was reserved. Judge Coxe also refused to issue a restrain- 
ing order against the defendants in a suit between the same parties 
under several other patents, and gave the defendants three weeks 
in which to file answering affidavits. George A. Mosher of 
Troy appeared as attorney for the Bernard Company. The last 
case is a suit over an alleged infringement of the Bernard Com- 
pany on six or seven electric lighting arrangements which the 

dison Company claims to have originated. 

The most important dispute is under what is known as the 
three-wire patent. The Edison Company petitioned the court to 
grant an order restraining the Bernard Company from using this 
patent. Mr. Bernard stated that the arrangement is under the 
N of the Siemens & Halske Company of Berlin which ante- 

ates the Edison patents from two to five years. Judge Coxe has 
as yet rendered no decision in the matter of the request for a pre- 
liminary injunction against the Bernard Company from using the 
Edison feeder patent of 1882. 


— —— . — — — 
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PROF. ROWLAND WINS HIS SUIT AGAINST THE CATARACT 
CONSTRUCTION CO. 


THE suit of Prof. H. A. Rowland against the Cataract Con- 
struction Co. for $30,000, as a fee for his services in connection 
with expert work preliminary to the selection of plans and appa- 
ratus for the Niagara transmission was brought to a close on Jan. 
20. Prof. Rowland’s original bill was for $10,000. The company 
sent him a check for $8,500. He then brought suit for $80,000, 

on a per diem charge of $150. The jury gave him a verdict 
for $9,000, making $5,500 in addition to the sum already paid. The 
case will be appealed. It was heard before Judge Shipman, with 
John S. Wise for the plaintiff and Joseph H. Choate for defendant. 
Many distinguished witnesses were called on both sides, includin 
Frank J. Sprague, Dr. Louis Duncan, Wm. Stanley, Jr., Prof. 
George Forbes, Dr. W. W, Jaques, Prof. Barker, Dr. Coleman 
Sellers. The case attracted a good deal of attention. Mr. Choate 
tried without much success to belittle Prof. Rowland, but made 
the most of a remark in a private letter of the plaintiff that he 
was one of the first physicists in the world. It cameout that Lord 
Kelvin and Dr. Hopkinson had only received $2,500 each for their 
services. 


SOCIETY AND CLUB NOTES. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


AT the meeting of the Council of the Institute held January 
17, the following associate members were elected: 

Adams, Comfort A., Jr., Instructor in Electrical Engineering, 
Harvard University, 21 Stoughton Hall, Cambridge, Mass.; Beth- 
ell, U. N., Acting General Manager, The Metropolitan Telephone 
& Telegraph Co , 18 Cortlandt st., N. Y. City; Broadnax, Francis, 
Engineer, Safety Insulated Wire and Cable Co., 50 Broadway, New 
York City; Broich, Joseph, Superintendent and Electrician, with 
F. Pearce, 448 8th ave., Brooklyn, N. Y.; Ende, Sigfried H., 
Colonnade Hotel, 39 Lafayette Place, New York City; Flanagan, 
Thomas Francis, Supt. and Electrician, Portsmouth Gas Light 
Co., Portsmouth, N. H.; Flint. Bertram P., Electrical and Me- 
chanical Engineer, with Chas. H. Davis, 120 Broad way, New York 
City; Knox, James Mason, Student in Electrical Engineering, 
Columbia College, School of Mines, New York City; Meredith, 
Wynn, Asst. Superintendent Operating, Electrical Dept., Mid- 
winter Fair, San Francisco, Cal.; Osterberg, Max, Student in 
Electrical Engineering, Columbia College, 282 East 62d st., New 
York City; Selden, R. L., Jr., Deep River, Conn.; Sever, 
George F., Instructor in Electrical Engineering, Columbia 
College, 121 East 30th st., New York City; Smith, Charles Henry, 
Assistant Electrician, South Eastern Tariff Association, Atlanta, 
Ga.; Sprout, Sidney, Electrical Department, Midwinter Fair, San 
Francisco, Cal.; ardlaw, George A., Assistant Engineer, 
150515 Light and Power Co., Doolittle House, Oswego, N. Y. 

otal 18. 

The following associate members were transferred to full 
membership: Emmet, W. L. R., Electrical Engineer, General 
Electric Co., New York City; Keith, Nathaniel S., Electrical En- 
gineer, San Francisco, Cal.; Adams, Alton D., Worcester, Mass.; 
McCluer, C. E., Supt. Firat District, Southern Bell Telephone and 
Telegraph Co., Richmond, Va.; Jackson, J. P. Assistant Professor 
of 9 D Engineering, Penn. State College, State College, Pa. 

otal 5. 

A report was made from Dr. F. B. Herzog, chairman of the 
Committee on revision of the rules recommending a few minor 
changes in the rules governing elections. Owing to the lateness 
of the hour, its consideration went over to the next meeting. 

During the evening session of the 17th, Dr. Louis Bell presented 
an admirable paper on The Practical Properties of Polyphase 
Apparatus,” which was discussed by Messrs. Stanley, Steinmetz, 
Mailloux and others. The following report was presented by the 
Committee on Units and Standards: 


Your Committee on Unita and Standards begs to recommend to the Insti- 
tute the provisional adoption of :— 


The term gilbert for the o. o. s. unit of magnetomotive force, the same 
being produced by 0.7058 ampere turn approximately. 
The term weber for the o. o. s. magnetic unit of flux sometimes described 


as the o. d. 8 line of flux. 

The term oersted for the o. d. s. unit of reluctance 

The term ‘ gauss" for the o. d. s. unit of flux density, or one weber per 
normal square centimetre. 

The Committee, it will be remembered, in its previous report, dated June 20, 
1891, advocated that the above terms should be accorded to magnitudes in con- 
formity with the practical“ electromagnetic system, and therefore following 
in natural order and extension from the volt, ohm, ampere and other units in 
universal use. 

As, however, so important a series of new unit magnitudes could only meet 
with general recoznition and favor under the authorization of an International 
Electrical Congress, which authorization has been withheld at the recent Oon- 
gress at Chicago, and since objections have been raised to those magnitudes, 
your Committee considers that the urgent need for names specifying the 
principal quantities dealt with in magnetic circuita can best be met with general 
favor, by adopting for those names the fundamental unit magnitudes of the 
international c. a. s. system after the precedents already established in the cases 
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ote 0. d. 8. units of force and work, entitled respectively the dyne 

an ot et 

F. B. Crocker, W. E. Geyer, G. A. Hamilton; A. E. Kennelly, Chairman. 
The report of the Committee on being put to vote, was not 

adopted. 


ANNUAL MEETING OF THE NORTHWESTERN 
ELECTRICAL ASSOCIATION. 


THE annual meeting of the Northwestern Electrical Associ- 
ation was held at Milwaukee on January 17 and following days. 
A brief but excellent programme of papers was discussed. The 
names of those in attendance are as follows: 

Herman Andrae, L. V. Gibbs. M. H. Johnson, W. Goltz. Mayor 
H. C. Koch, H. D. Goodwin, O. D. Kleinsteuber, James Motley, 
S. G. Coleman, R F. Kountz, M. L. Stevenson, O. M. Rau. Mil- 
waukee, Wis.; F. Overbaugh, H. D. Latimer. Geo. Mayo, W. D. 
Ball. D. S Terry, A. C. Bunce, W. J. Ferris, W. C. Wheaton, W. 
W. Low, S. F. B. Morse, G. S. Whyte, Fred. De Land, W. Forman 
Collins. F. N. Boyer. P. J. McFadden, Chicago: W. B. Baker, J. 
P. Lord, Waupaca. Wis.: Pliny Norcross, Janesville, Wis.; C. C. 
Paige, Oshkosh, Wis.; E. L. Dubell, Sheboygan, Wis; H C. 
Thom, Madison, Wis.; John Shulte, Manitowoc, Wis.; John 
Wiley, Hancock, Wis.; Carroll Collins, Green Bay. Wis.: M. L. 
Stevenson, Cleveland, Ohio; W. H. Thorpe, Beaver Dam; J. Earle, 
Kaukauna, Wis ; T. G. Grier, J. A. Berkley, Little Falls, Minne- 
sota; C. A. Spencer, Centralia, Wis.,G. L. Cole, Beloit, Wis.: H. 
Amundson, La Crosse, Wis.; E. Engrebreton, Whitewater, Wis.; 
M. A. Burt, Baraboo, Wis.; C. D. Johnson, Tomah, Wis.; T. F. 
Grover, Wawautosa, Wis.; J. H. Trever, Antigo, Wis.; J. A. An- 
drews, Hudson, Wis.: G. F. Merrill, Ashland, Wis.; D. C. Jack- 
son, Madison, Wis.; Geo. Grimm, Jefferson, Wis.; E. K. Patton, 
Boston. 

The officers elected for the current year are as follows: 

President, C. C. Paige; 1st vice-president. W. B. Baker; 2d 
vice-president, E. L. Debell; secretary, H. C. Thom; treasurer, G. 
F. Merrill; directors, W. Goltz, Pliny Norcross, John Shulte. 


THE ELECTRICAL WORKERS’ LECTURES. 


THE UNIVERSITY EXTENSION LECTURES on Electricity arranged 
and undertaken by the Electrical Workers of this city. under the 
supervision of Columbia College, have proved an instantaneous 
success. The course opened at per Union on Monday. Jan- 
uary 15, when Mr. C. O Mailloux delivered an excellent lecture 
on Batteries, illustrated with practical batteries and examples. 
The attendance cannot have fallen far short of 500. A large 
number of persons were unable to get into the hall, and standing 
room was not to be had. The lecture was followed with the most 
intelligent interest and with a ready appreciation on the part of 
the audience of its important points. The lecture to follow on 
Monday evening (Jan. 22) by Dr. Louis Bell on “ Alternating Cur- 
rent Dynamos and Motors” promises to prove not less attractive 
and instructive. The trade organization which has thus lent its 
powerful support to educational work among its own members 
and the public is entitled to all praise. 


THE FRANKLIN ELECTRICAL SOCIETY. 


A RECEPTION and banquet were given by the Franklin Elec- 
trical Society, on Saturday evening, Jan. 6, at the Columbia, this 
city, in commemoration of Benjamin Franklin. The hall was 
decorated with the Society's colors, and all those who were present, 
voted it a great success. Mr. W. W. Ker, toast master, intro- 
duced the various speakers of the evening, among whom were Mr. 
E. V. Lallier, president, Mr. Max Mayer and Mr. Arthur Hammer- 
schlag. Mr. Newton Harrison read a very able and interesting 
“ Eulogy on Benjamin Franklin“; and Mr. Louis Wasself enter- 
tained the guests with an amusing paper on ‘‘ Electrical Terms 
and Phases.” 


REVIVAL OF THE DRAWBAUGH TELEPHONE. 


AN ordinance has been introduced in the Philadelphia Common 
Council granting permission to the Drawbaugh Telephone and 
Telegraph Company of Philadelphia, which was recently organ- 
ized with a capital stock of 92.000, 000, to construct and operate a 
system of wires and cables within the city limits. This action is 
the beginning of an effort to introduce a rival telephone service 
upon the expiration on January 30, of the Bell Company receiver 
patents. 


ERRATUM. 


IN the article entitled The Telephone Patent Litigation,” 
begun in our issue of Jan. 17, an error crept in regarding the 
number of the Phelps patent (page 45, eighteen lines from the top 
of firat column). The number should read 220,209, instead of 
222,201, which refers to the Phelps support switch patent. 


Jan. 24, 1894.] 


LETTERS TO THE EDITOR. 


ELECTRIC LIGHTING AND INSURANCE RATES. 


The writer has been engaged for some time in ascertaining how 
many fires have been charged against the electric lighting interest 
in this city since the beginning of the filing of reports as to the 
cause and origin of fires, and having ascertained that electric 
lighting has had less fires assigned to it than any other, he deemed 
that it might be of interest to the readers of THE ELECTRICAL EN- 
GINEER to give a list of fires as charged to the different methods 
of illumination, viz., kerosene oil, gas and electricity; and also a 
list of those fires charged against matches and general causes, 
ARNE five specific headings against which fires are charged in 

is city. 


1 1800 1891 1802 1808 
Kerosene Oil..... 181 174 144 248 294 871 
Gas 4 82 110 116 181 200 104 
Matches. 81 65 90 116 198 187 
Hiectric. e 6 0000 9 83 28 20 84 81 
General 560 e 1078 1473 1680 1849 2118 2108 


In looking over the list you will notice that kerosene heads the 
list (outside of the general causes), gas coming second, matches 
third, and electricity fourth. The writer would invite your atten- 
tion and that of your readers to the fact that when the cause and 
origin of a fire is attributed to kerosene oil or gas, 99 per cent. of 
the charges are correct, inasmuch as it is possible to show that 
kerosene oil or have caused the fires for which they are 
charged, as any originating from either of these causes is 
so evident that no doubt is left in the minds of the Fire Patrol 
or Fire Department as tothe origin. In the case of matches there 
is, we must admit, considerable guess work, and quite a number 
of fires are charged to matches that occur from unknown causes; 
but as relating to the charges against electric lighting as having 
been the origin of fire in any particular case, it is very rarely in- 
deed that it can be proved indisputably that it was due to elec- 
tricity. The writer knows of several instances within the past 
year, where fires have been attributed to electric light wires 
where the origin of |’ - “re very plainly indicated that it arose 
from improperly placed „ wires.“ 

bout a year ago it was brougnt to the attention of the writer 
that the insurance people intended or desired to issue a ruling that 
on all buildings using electric lighting as a means of illumination 
an extra premium of 25c.on each $100 of insurance should and 
would be charged over and above their regular rates; that is, if 
the party were paying 50 cents per $100 he would be charged 75 
cents if he were to use electric lighting as a means of illumina- 
tion. The basis upon which the insurance people claim to have 
arrived at this decision was the fact that for some time past they 
had had a large number of heavy losses on u certain class of risks, 
that had theretofore not caused them losses, and that therefore 
they concluded that the cause and origin of fire must be from 
electric light wires and apparatus ; and consequently they argue 
that all electric light privileges should be saddled with a 25-cent 
additional rate. It is very doubtful whether this rule will ever be 
enforced, as it will be almost impossible for the insurance inter- 
ests in any way consistently to show that electric lighting 
has been the cause of any great losses, and those losses that have 
been sustained the insurance people are to be partially blamed for, 
as well as the electric lighting people. I e this assertion on 
the fact that the insurance people have not properly looked after 
their own interests, or in other words, they have not retained 
properly instructed and experienced inspectors at remunerative 
salaries and thereby insured their own insurance. The writer 
takes the stand that of all people, insurance companies should 
believe in insurance, and show their belief by employing ex- 
perienced and practical men; but if they expect to hire experi- 
enced men for the munificent salary of $100 per month, to go out 
through the country and dictate rules and regulations to men who 
are capable and are in fact drawing salaries of from $200 to 8500 
r month, then the insurance people show their weakness, and it 
is Owing to this weakness that they, possibly, and 1 might 
say probably, have met with a great many losses that they would 
not have met with if they had taken hold of the subject in a 
proper and consistent manner. 

It is but fair to state, however, that the insurance people were 
led to believe from the beginning, by the people controllitig the 
electric lighting industries in this country, that electricity was 
absolutely safe, no qualifying remarks being made in a great 
many cases by well known representatives of the leading com- 
panies, that there was a difference and distinction between good 
and bad work. Asa gieat many of us know from past experiene, 
agents of the large companies sold a great many of their plants 
by stating that anyone could manage and install electric light 
apparatus and lights, and that there was absolutely no danger 
from fire; and further digressed from the truth by stating that 
incandescent lamps gave off no heat, not even qualifying this by 
saying, no dangerous amount of heat. 

One of the troubles that did, and does still, exist between the 
insurance and electric lighting interests, is the lack of harmony 
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in rulings made by the insurance inspectors. It is impossible, as 
we can readily understand, to formulate a set of rules that will 
apply in all cases, but it is possible on the part of the insurance 
people, and also on the part of the electric light people, to have 
the work looked after by experienced and intelligent men, who can 
come together sd that the interests, instead of clashing, will har- 
monize; and it is as absolutely essential for the insurance interests 
to cultivate harmony as it is for the electric light people, and in 
fact, I think the writer is safe in predicting that if the insurance 
people would cultivate it to a greater extent with responsible elec- 
tric light contracting firms and companies, it would be of great 
advantage to their intereste in the near future, inasmuch as there 
is no question that electric light as a means and method of illumi- 
nation, in 99 cases out of 100, is far safer, when properly installed 
and relied upon to the entire omission of all other methods of 
illumination, than any other method known at the present day. 


PHOENIX. 
Nzuw York, Jan. 19, 1894. 


OBITUARY. 


GEORGE BARTLETT PRESCOTT. 
WE re 


gret to announce the death of Mr. G. B. Prescott in this 
city at the age of 64. He was the son of Mark Hollis and Pris- 
cilla (Bartlett) Prescott, and was born in Kingston, N. H., Sep- 
tember 16, 1880. He came of old fashioned New England stock 
on both sides. During his boyhood. the family removed from 
Kingston, successively locating in Plaistow, Haverhill and other 

laces, and finally in Portland, Me., where the elder Prescott 
became engaged in mercantile business. It was in this city that 
young Prescott completed his studies. After leaving school in 
1850, he engaged in the telegraphic business as an operator, and 
was employed in 1850 and 1851 in the Boston office of the 
Merchants’ Line, which was then working the Bain chemical 
system between that city and New York. Soon afterwards he 
entered the service of the Commercial or House” line in the 
same city, where his marked ability as an operator and elec- 
trician soon raised him to the position of superintendent of 
that line, and also of the local system known as the ‘ Marine 
Lines” extending from Boston to Cape Cod and Cape Ann. 
In 1859, a general consolidation of the competing telegraph 
lines in New England occurred, after which Mr. Presscott 
was appointed to the superintendency of a district com- 
prising most of the lines in western New England, with 

eadquarters at Springfield. Before his removal from Boston, 
Mr. Prescott had contributed to the Commercial Bulletin of that 
city, a series of articles descriptive of the various systems of tele- 
graphy then in use. These attracted considerable attention, and 
with other kindred matter were afterwards published in book 
form by Ticknor & Fields, in 1860, meeting with such success that 
a second and enlarged edition was called for within a few years. 

In the course of the controversy respecting the proposed 
establishment of a government telegraph, which raged with much 
vehemence in 1868-69, Mr. Prescott took a prominent part in op- 
position to the scheme. One of his statistical articles published in 
a local newspaper presented his views of the matter in such a 
forcible way that the attention of President William Orton was 
attracted by it, which led to the removal of the author to New York, 
and to hisemployment in the general office of the Western Union 
Company, in more extended services of the same character. 
When the office of Electrician of the company was established, 
Mr. Prescott was chosen to fill the position. 

Mr. Prescott was married December 9, 1857, to Eliza C., daugh- 
ter of Israel W. Parsons of Springfield, Mass., a descendant of the 
celebrated Governor Wadsworth of Connecticut, by whose 
orders the Colonial charter was spirited away, just as the usur- 
per Andros was about to seize it, and hidden in the hollow of the 
historic tree familiar to schoolboy students as the Charter Oak. 

Mr. Prescott was the author of a number of works on tele- 
graphy and allied subjects, among the best known of which 
are perhaps his ‘‘ History, Theory and Practice of the Electric 
Telegraph,” 1860; Electricity and the Electric Telegraph,” 1876; 
„Speaking Telephone and Talking Phonograph,” 1878; and 
„Dynamo Electric Machines,” most of which, have passed 
through several editions. Though Mr. Prescotts works have 
achieved a somewhat wide popularity, their excellence has been 
due in a much greater measure to his skill and industry as a com- 
piler, than to any features of marked originality either in subject 
or treatment which may be said to have characterized them. 


DEATH OF HEINRICH HERTZ. 


WE have received, as we go to press, the news of the death of 
Prof. Heinrich Hertz, at Bonn, at the early age of 36. This news 
of his death will be received with profound sorrow and regret by 
American physicists and electricians. 


— e ý — — 
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Process of Purification and Decoloration of faccharine Solutions, P. H. 


INVENT ORS’ RECORD. Vander Weyde and U. Lugo, New York, 512,188. Filed July 24, 1808. 


Articles Coated With Metallic Auoys, 8. O. Cow les, London, Eng., 


512,160. Filed BES 1892. 
Relates to the el c deposition of certain speciosa alloys. 
CLASSIFIED DIGEST OF ELECTRICAL PATENTS 1 for Manufacturing Sugar. O. Lugo, New York, 512,300. Filed Nov. 


10, 1898. 
ISSUED JANUARY 2, 1894 Electric Stop Motion for Warping Machines, Clayton Denn, J. Oocker and 

Accumulators :— J s Chas, Denn, Philadel Pa., 512,018. Filed Feb. 6, 1898. 

Secondary Battery, W. C. Lockwood, New York, 512,258. Filed Aug. 6, 1892. Railways and Appliances :— 
The electrodes are made by depositing metallic pins in a epon state from 
a solution of chloride of sodium po chloride of tin by electrolytic action. aoe, BA 5 Steelton, Pa., 511,768. Filed Aug. 26, 1898. 

Alarms and Signals :— A trolley having a pulley and provided at opposite sides of the same with 
Electric Alarm for Cane Feeders, A. F. Slangerup, New Orleans, La., separate outwardly tapering conical bodies provided with spiral ves. 
eee r ie E 
Filed ically oe Railway Signal, F. McBrien, Newark, N. J., 512,050. Nh cbnstruction of the trolley pole end Sow pee j adipi to 
pAn electrical block system for steam LF MeBrien, Newark, N. J., 512,051 Woolley pie Hupport, G. T. Lee, Boston, Maas., 511.858. Filed Apl. 15, 1608. 
Filed Zept. 28. 1888. N n e Consists of an ear provided with metallic strips temporarily secured to the 

Similar to No. 512,080 earb solder snd eae an oe bent around the conductor while it 

: r 8 permanently j } 

5 Controlled Ratlway Signal, J. Wayland, Newark, N. J., 512,077. Electric Locomotive for Elevated Tracks, C. H. Rol H u. O., 511,- 

An electric bioc tem for steam railways. 893. we Nome R adapted especially for logging . 
Electric Call, F. M. Randall, Concord, N. H., 612,217. Filed May 6, 1 Tolley Catcher, G. I. Gay & J. H. Parsons, Augusta, Me.. 811, l. Filed 

ee 5 3 5 Reissue Filed ore . to the trolley cord, normally held out of action but re- 

24 nang Connection, H. 05 Detroit, Mich. 11.898. June dbr the tightening of the cord which occurs when the trolley leaves the 

Consists of a terminal piece for each wire and a turn buckle connecting the F for winding up the cord and thus drawing 
Blectrical Connection: H. Sanche, Detroit, Mich. Reissue, 11,807. Filed 1 Locomotive, E. M. Bentley, Boston, Mass., 511,968. Filed Oct. 24, 
June 24, 1000. 1 1 Lela pe and a 4am Relates especially toa flexible support for the motor upon the truck and 
nut holding them all together. A ipa. Fia means for tranamitting ponor to G. W. Mac Kensie, M. B. Sloan & T. O. 
Daeron Insulator, H. M. Brockbank, Brooklyn, N. Y., 511, Aug. Sloan. Beaver, Pa., 612,201. Filed Dec. 30, 1892. 

Employs an insulating member separating the conducting members, and 3 of a pivoted bridge piece operated by the trolley wheel of a pa 
a conductor from each of the latter extending along a surface of the in- t 


lating member. 
ag membe chine, W. H. Avis, Toronto, Can., 512,146. Filed June 7, Switches and Out- Orte 
3 a 0 i Electrte Switch, J. L. Hinds, Syracuse, N. Y., 511,880, Filed May 16, 1892. 
Relates to special features in the construct'on of jack knife switches. 


Distribution ai Button, O. D. Hunking, New York, 511,953. Jan. 6, 1898. 
Stor tt stem Distribution, J. Trum Hag Germany m: 
Sny ' Bred Alg. 1. 1853. d r ae a ee i A push cee or oe closer, Comp 5 cmon t . eee 
as for its object to maintain a constant poten ween ter so parent o a pivo ndex e in or below the same, and an electro- 
as to secure a 85105 action of the translating devices in the circuits. magnet In the circuit of the terminals for operating the needle. 
Storage Battery System of Distribution, J. Jumpy, Hagen, Germany, 511,- 
SP ide Aimas means for including a greater or FFC 
es automatic means for including a ees number o Sel n H. E. Moss, Kansas Filed 
in the circuit as circumstances demand. 785 21. 1868. ae f , Clty, Mo., 611,787 
Electric Circuit Controller, R. Callender, Brantford, Can., 611,978. Filed 
Apl. “, 1893. 5 i 5 0 Telephones and Apparatus 
des means for automatically controlling a te as to the Telephone Exc | lend Oan 
ogi of time 15 ei rene cave meai or = to oe 15 of ume May 12, 1808. ape: System, Ei Callender, Brantford, 1 511,076 Filed 
tween beginning and completing of opening or e circul An automatic exchange apparatus and method of ration whereb 
F of Power, Nikola Tesla, 511,915. Filed May 15, 1888. subscriber obtain 8 of one section of the switchine 5 
A method of operating motors having independent energ circuits con- instantaneously, and to the exclusion of all other subscribers from the use 
sisting in passing an alternating current thorough one of the energizing of that particular section for a brief space of time sufficient to effect the de- 
circuits and inducing thereby a current in the other izing circuit. sired connection, and then through the mechanism thus actuated to auto- 
Regulator for Continuous Current Arc Light Circuits, D. Higham, Boston, matically disconnect the section of switching mechanism used and leave it 
Mass., 512,027. Filed May 14, 1802. for the use of any other subecriber, while he (the first named subscriber) con- 
Employs means for producing in a branch circuit current waves differing tinues his conversation unmolested with the subscriber called, and at the end 
in phase from the current waves in the main circuit and adapted to act upon of that conversation restores his line, and the line of the subscriber to whom 
the controlling device. he is talking, to normal condition. 
3 FA Ra 3 Aa ting Electric Ourrents, W. H. Eckert, Telephone 7 5 Eachange System, R. Callender, Brantford, Can., 511,875. Filed 
The method consists in develop x series. of N 1 and Aimilar in its object to No 511 i874. 
transmit them over a conductor of bimetallic w o n or Telephone Transmitter, 8. , Boston, Mass., 511.888. ; 
steel combined with copper. (See Taz ELECTRICAL ExamBER, Jan. 10th). 1898. oye bs S GILOS.. Filed: San: es 
. Employs a diaphragm and an electrode placed in an electric circuit and a 
Dynamos and Motors: 8 arranged to be directly influenced by the vibrations of the dia- 
Electric Motor, W. A. Crowdus, Chicago, Ill., 511.758. Filed Oct. 11, 1802. phragm and by its changes in form to vary the pressure upon the electrode. 
Pe EmA] Casi. constructed motor for use in connection with sewing ma- istering Apparatus Telephones, A. R. Duperu, San Francisco, Cal., 
es, eto. 511,883. Filed Nov. 17, 1 
Electric Generator, N. Tesla, New York, 511,916. Filed Aug. 19, 1808. Composite Telephonic and Multiple Telegraphic Transmission, F. A. Pick- 
. the piston or equivalent element of an engine which he Newark, N. J., 512314. Filed Aug. ce 
main telegraphio serves wire - 
is free to reciprocate under the action thereon of steam or a gas under pres- cult. ‘ RR telephone cfr 


sure, of the moving conductor or element of an electric cio in direct 


m conn thore wib DF THE pope GINBER, TE 10.) 
Regulator eae T en niés; O. E: Berihmer, Ohicago, yn THE NEW YORK POLICE TELEGRAPH 8YSTEM. 
The method consists in changing coils of the field magnets from a shunt to 
a series relation with the working circuit to change the strength of the mag- A 8UMMARY of the work performed in the New York Bureau of 
nets. | Police Telegraph for 1898, as given out by the Superintendent, Mr. 
Galvanic and Thermo-Electric Batteries :— Brennan, shows that the total number of miscellaneous messages 


Cartridge Shell Battery, J. J. Pearson, Brooklyn, N. Y., 612,055. Filed Jan. . 1 rato police O ey bevel ey lines for 
1808. police and other de ments were 113,954; general alarm mess- 
e sealed battery employing an ordinary cartridge shell for its outer ages, comprising general orders of the Board of Police, Superin- 
° tendent of Police, inspectors, etc., 224, 864; dead animals reported 
Measurement :— over wires, 85,000. 

5 , J. Perry and C. E. Holland. London, Eng., 611,791. During the year eighty miles of electric wires for the police 
Has for its objcct to adapt the Ayrton & Perry magnifying spring ammeters telegraph and telephone systems were put under ground, and 
aad wolimevers to use upon a switch board in any position by giving them a 1 9 of 0 btn hae Sp mapa from pore lines, 80 

ve . as ow the Board of Electrical Control to remove poles. 
Erie Indicator, A. H. Hoyt, Manchester, N. H., 512,250. Filed March 15, It is intended to equip all the other police stations, police 
Has for ite object to provide a device by which the movement of the needle courts, and public hospi with telephones connecting directly 

and the reading made immediately p 


= 1 check after the current is with police headquarters, with underground wires. 
Miscellaneous i 
Method of Removing Tin from Tin Plate Scrap, H. L. Hollis, Chicago, III., 
511.774. led Jan. 13, 1892. HONORS FOR MR. PREECE. 
1 in . he scra he we sip pei pole of a source of elec- 
city and removing the tin coa electroly The hosts of friends of Mr. W. H. Preece, F. R. S., in this 
1 3 Engine, L. d. Mans, Gladbrook, Iowa, 611,855. Filed country will be delighted to learn that the Queen has included his 


Electric Clock, F. L. Gregory, Niagara Falls, N. Y., 511,046. Filed Apl. 19, name in the list of New Year's honors by rasa him a Com- 


1892. 2 — o ° e * 
panion of the Bath, thus recognizing his merit an honoring the 
gt Current Regulator, A. B. Jones, Cleveland, O., 512,115. Filed June profession of whicl Mr. Preece is 60 ful d disti ished a 
A regulator for electrical dental tools. member. 


* 


Jan. 24, 1804. ] 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE WEBER TELEPHONE ATTACHMENT. 


of any height ; obviating the necessity of stooping or stan 

tip toes, as the case may be, bas been introduced by Messrs. Weber 
& Brother, of 2,209 and 2,211 North Front street, Philadelphia, and 
is clearly shown in the accompanying illustration. It consists 
merely of a flexible tube one end of which is attached to the trans- 
mitter by a spring clip. At the other end is the ear-piece and 
another clip which holds the receiver at the proper distance from 
the mouth when in use. One may thusstand in a natural attitude, 


A DEVICE for facilitating the use of wall telephones by i ae 
ng on 


| 
~~ 2 


THE WEBER TELEPHONE ATTACHMENT. 


or even sit, and at the same time have an uninterrupted view of 
his surroundings. The attachment is said to have a very sootbing 
influence upon the user of telephones and to enable him to roar 
you as softly as any sucking dove. 


THE QUEEN ELECTRODYNAMOMETERS. 


QUEEN & Co., INc., Philadelphia, make a special form of 
electrodynamometer which they have supplied largely to central 
stations and manufacturing concerns, for use as a standard am- 
meter in measuring both direct and alternating currents. The 
fact that instruments built upon this plan are capable of very ex- 
act calibration which does not change, renders them reliable and 
efficient where other forms cannot be employed. 

This is particularly the case in alternating work. Theseries of 
ammeters which Queen & Co. manufacture cover a range of from 
two tenths amp. to five hundred amperes. 


INCREASED EDISON EARNINGS IN NEW YORK CITY. 


THE EDISON ELECTRIC ILLUMINATING COMPANY reports for the 
calendar year 1898: 


Gross earnings $1,198,888 Inc. $250,763 
Operating expenses 5 527.811 ba 141,817 
Net earnings q $666,027 Inc, $108,946 
Other income ..............06 à 5 28.221 7.77 
Total income............ 2⁴8 Inc. $116,723 
Legal expenses and ta res 112,570 2 10,181 
Net ear ning . 25881, 678 Inc. $106 541 
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ACTIVITY OF THE LA ROCHE ELECTRIC WORKS. 


THE La Roche Electrical Works, Philadelphia, have installed 
the following plants within the last month in their own vicinity: 
Duncan, H & Co,, 400 lights; M. C. Curdy Bros., 500; R. H. 
Fosder Works, 1,500; Hotel Emery, 200; T. Devlin & Co., 500; 
Allegheny Woolen Mills, 400. They have also sold plants for 1000 
lights to the Westboro, Mass., Electric Light & Power Co.; Biloxi. 
Miss., Light and Power Co., 1000; Quincy, Mass. Electric Light and 
Power Co., 1800; Buckingham, N. C., 500. This is a fine list for 
dull times. The La Roche Works have also sold motors aggregat- 
ing 150h. p., with machinery, etc., of proportionate amount. 
The company are working night and day as they have now on 
hand to fill at once orders for nearly 8,000 lights of dynamo 
capacity and 75 h. p. of motors. Among the newer work just con- 
tracted for may be mentioned the Wernersville Insane Asylum 
plant of 2,000 lights. 

The company held its annual meeting last week, when the 
statements presented gave evidence that for the La Roche Works 
at least the year had beena very successful one and that the out- 
look for 1894 was very bright. The company have just taken 15 
additional men on, in order to keep from falling behind with the 
work now in hand. 


ACTIVITY OF THE ELECTRIC APPLIANCE CO. 


THE success of the new Mogul” lamp is said to be nothing short 
of phenomenal. The orders that the factory are receiving are 
already taxing their capacity. It begins to look as though the 
„Mogul“ was the coming lamp for large interior lighting, such 
as halls, theatres, churches, etc. In fact a number of contracts 
for this kind of work have already been made, The Electric Ap- 
88 Company, of Chicago, as western agents for the New York 

Ohio Co., are carrying a stock of the lamps in Chicago and 
making large sales. 

The Electric Appliance Company report that the interest mani- 
fested in the new Washington arc lamp for alternating and direct 
current constant potential circuits is becoming very general and 
inquiries and orders are coming in from all parts of the country. 


METROPOLITAN ELECTRIC CO. 


The following notice to the trade has just been issued by the 
Metropolitan Electric Co. of 186-188 Fifth Avenue, Chicago :— 


We have been transacting our business heretofore under disadvantages (on 
account of the necessary separation of our sales and warerooms from our offices) 
owing to leases existing when this company bought out the Enterprise Electric 
Company, which are satisfied. 

© have now leased a new store and warerooms that will accommodate these 

give us more direct supervision over our affairs, with the addi- 

of increased space which will permit us to carry larger stocks 

of staple articles; and exhibit our specialties, insuring our customers more 
prompt attention than we have been able thus far to give. 

Please make a note of our new address, which will be permanent, 186-188 


Fifth avenu 9 
glad to have you call upon us in an official capacity, or other- 


We shall 
Yours very truly, 
Metropolitan Electric Company, 
Wm. H. McKinlock, 
President. 


THE HOWARD INCANDESCENT ARC LAMP IN HARTFORD. 


WE have received a batch of testimonials from the Connecti- 
cut Royal Arc Co., as to the operation of the Howard incandescent 
arc lamps placed by them in the city of Hartford, in stores and 
offices. All the users speak of them in the highest terms, as 
might have been expected, dwelling in several cases also on the 
freedom from danger of fire. 


THE BROWN PUG DOG. 


ONE of the most original designs in calendars is that issued for 
1894 by the Brown Electric Co., Summer and Federal streets, Bos- 
ton, Mass It represents a pug dog, who will at command sit up 
on a desk and present to the person interested the business card 
of the Brown Company, which is held in the teeth of the dog. 
The calendar for the year is in plain sight and the whole get up of 
the device is certainly novel. 


Mr. Jos& ELIagiIo Mosquera, of Havana, Cuba, informs us 
that he has removed his offices and stores to No. 88 Calle del 
Obispo that city, where he will continue to keep on hand a large 
variety of electrical house, telephone, telegraph and similar sup- 
plies. He will also devote special attention to electric light and 
railway apparatus, and all details relating to electrical instal- 
lations generally. Mr. Mosquera invites correspondence on all 
matters pertaining to the above. 
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THE WALKER MPG. CO.'S ELECTRICAL DEPARTMENT. 


SINCE the announcement that the Walker Manufacturing Com- 
pany had decided to add an electrical department to its immense 
plant, for the manufacture of street railroad dynamos, motors and 
other electrical transmission machinery, work has progressed 
rapidly. The first machines to be placed on the market are now 
nearing completion, and within a short time the company will be 
in active business in this line of work. 

It was predicted at the time of the announcement that the 
Walker people would prove an unusually strong factor in the elec- 
trical field, and this prophecy is borne out by the fact that busi- 
ness has already been offered the company, both from Eastern 
and Western roads. Judging from recent reports, there appears 
to be no doubt in the minds of those in any way interested, of the 
immediate and unqualified success of the new machines. The 
closest attention has been paid to mechanical detail. The improve- 
ments suggested and already carried out, are considered by experts 
to be a distinct advance. 

The ere ” idea has been followed in the designs for 
generators, and this plan will prevail throughout. So far it has 
been impossible to obtain details of construction, as the company’s 
officers are not yet ready to give out specific information. 


WALLACE ELECTRIC COMPANY. 


THE WALLACE ELECTRIC Co. of 104 Michigan avenue, Chicago, 
has issued the following important announcement :— 


We take pleasure in informing our friends and the trade that the Wallace 
Electric Company has been organized for the purpose of conducting a business 
in electrical goods as manufacturers and manufacturers’ agents. 

A Our voa embraces alternating current generators, motórs, meters, trans- 
ormers, 

Wires and cables for all electrical purposes. 

Incandescent and arc lamps, 


estat and indicating instruments, 


Street Railway Dept. of the Ansonia Electric Co., and Mr. M. M. Wood, whose 
special devices are rapidly becoming the standard for Street Railway Con- 
struction, will be our Electrical Engineer in this department. 


THE COLUMBIA INCANDESCENT LAMP. 


PRESIDENT J. H. RHOTEHAMEL, of the Columbia Incandescent 
Lamp Co., St. Louis, reports that the recent reduction in price of 
their lamps has overfiowed their factory with orders. They have 
been compelled to operate overtime and are now considerably 
behind. He says: ‘‘There is no question that the users of incan- 
descent lamps in the United States are beginning to appreciate the 
fight we have made for an open market; and the most substantial 
evidence we have of this is our orders from all sections o 
country.” 


BERLIN IRON BRIDGE CO. 


THE new works of the Stanley Electric Mfg. Co., at Pittsfield, 
Mass., will be entirely of iron, designed and built by the Berlin 
Iron Bridge Co., of t Berlin, Conn. 

The Berlin Iron Bridge Co., are putting the roof on a buildin 
for the United Sates Government, at Fort Wadsworth, N. Y 
The building is 41 feet wide and 231 feet long, the roof being 
made entirely of iron,—iron trusses covered with corrugated iron. 


HOW THE STUDENTS LIKE IT, 


A STUDENT at one of the leading technological institutes writes: 
“ I take pleasure in enclosing my subscription for the coming year 
8 ae ELECTRIOAL ENGINEER. as I have found it the finest in the 


NEW ENGLAND NOTES. 


OUR NEW ENGLAND OFFICE extends its thanks for beautiful 
calendars to the W. S. Hill Electric Company, the Hawks Electric 
Company, the Pettingell Andrews Company, the Brown Electric 
Company, A. & J. M. Anderson, and many others who were kind 
enough to send them. Yet there is room. 


_ THE PAGE BELTING Co. of Concord, N. H., have made a decided 
hit by publishing in diploma form their award at the World's Fair, 
accompanied by a facsimile of the St. Gaudens medal which is 
now creating such a sensation in sewing circles and the U. 8. 
Senate because of the nudity of a male figure on one side of it. 


es, etc. . 
Also a fuli line of electrical street railway appliances and supplies and a few 
ected ialties. 
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Messrs. A. AND J. M. ANDERSON, of Boston, in sending out 
their New Year’s cards, which consiste of a four-page circular 
showing cuts of their various railway appliances, together with a 
circular letter or two and a memorandum of an official test of their 
„Brooklyn Strain Insulator,” have inclosed a very handsome 
calendar for 1894. The engraving is a work of art, making a 
picture pleasing to the eye, while the calendar proper is most 
satisfactory and useful. 


NEW YORK NOTES. 


Mr. A. B. LAWRENCE, 225 Pearl street, sends us a very showy 
and pretty calendar of the celebrated Shultz belting. Engineers 
and superintendents can get copies of it for the asking and a 
2-cent postage stamp. 


Messrs. BOGLE & Scott, importers and grocers, of 87 and 89 
Park Place, have installed in their new building at 120 Hudson 
street, New York, a 60-light Belknap dynamo which will be run 
by a well-known make of gas engine. 


Mr. WX. H. McKINLOCE, president of the Metropolitan Elec- 
tric Company, Chicago, has been called to New York to close a 
contract for a full line of specialities, which the company are now 
in a position to handle advantageously in their commodious store 
and warerooms, 186 and 188 Fifth ave. ; 


THE COWLES ELECTRIC SMELTING & ALUMINUM Co. of 
Lockport, N. Y. authorize and request us to contradict the report 
that they are consolidating with the Pittsburgh Reduction Co. or 
have any intention of so doing. They do not expect to remove to 
Niagara Falls and their Lockport works are in active operation as 
usual turning out aluminum and ite alloys. 


THE REWARD FOR INVENTORS —Mr. Edward P. Thompson, 8 to 
7 Beekman St., New York, reports patent searches in electric 
railway systems, which would naturally suggest that inventors 
are competing for the $50,000 prize decreed by the Metropolitan 
Traction Co. He has done so much in this direction just lately 
that he feels competent to furnish inventors with the whole 
history of electric railways of all types. 


THE ABENDROTH & Root Mrd. Co., 28 Cliff street, are quite 
pleased at having secured the contract for 4,000 h. ch. of boilers 
from the Cincinnati Street Railway Co. This will be the complete 
boiler equipment in two power houses, and part of the equipment 
in a third. The company also report having secured the services 
of Mr. P. McLaren, one of the oldest and most successful represent- 
ative salesmen in the boiler trade. Their outlook was never 
better than to day. 


THE CONSOLIDATED CAR HEATING Co. of Albany has begun 
suit in the United States Circuit Court against the Chicago & 
West Michigan Railway for infringement of the Sewall coupler 
patents. The alleged infringement consists of using an imitation 
of the Sewall Steam Coupler recently put upon the market. This 
railway is the first to continue the use of the imitation coupler 
after notification, and the Consolidated Car-Heating Co. at once 
determined to take action to protect the patents issued to Mesars. 
D. D. and J, H. Sewall. 


PHILADELPHIA NOTES. 


THE ALTOONA MANUFACTURING COMPANY, of Altoona, Pa, 
builders of. the M. A. Green engines, have recently appointed T. T. 
Burchfield, No. 55 North 7th St., Philadelphia, Pa., as their rep- 
resentative in that city. 


SPAULDING & METCALF have removed to their now store 582 
Arch street, where they will carry a more complete line of mill 
and electrical supplies. Their business is growing rapidly and 
1894 promises to be a very prosperous year for them. 


Mr. CHAS. BLIZARD, general sales agent, Electric Storage Bat- 
tery Co., of Philadelphia, is at present in Chicago, and will prob- 
ably remain there for some weeks looking up prospective busi- 
ness. He will possibly arrange for permanent operations in the 
West. Pending these arrangements he has taken temporary 
offices in Chicago, 802 Owings Building. 


THE Malin BELTING Co., of Philadelphia, have issued a gilt- 
edged pocket memorandum book, with celluloid covers, bound 
with leather. The name and address of the Company, and a 
„Group of Leviathans are in possession of the front cover, 
while the back is occupied by a calendar for the year. There are 
contained in the book a price list of belts, some general instruc- 
tions as to their handling, and a few remarks calculated to instruct 
the user as to how to get the most work from his belting. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Butldings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. 
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BI-METALLIC TELEPHONIC CONDUCTORS AND 
THEIR RELATION TO RESONANCE ON LONG 
DISTANCE CIRCUITS. 


BY F. W. DUNBAR. 


N an interesting article appearing in TuE Exxc- 
TRICAL ENGINEER of Jan. 10,1 the possible 
advantages of a composite or bimetallic con- 
ductor for telephonic: purposes are brought 
forward. It has been the universal experience 

that a plain iron or steel conductor is unsuited for tele- 

phonic transmission over long distances. Not only is the 
volume of the transmitted sound less over such circuits 
than over the standard copper circuits, even if the weight 
per mile be increased sufficiently to secure an equal con- 
ductivity, but also the quality of the transmission is in- 
ferior. Were it not for this second reason it would at 
first thought appear possible to advantageously use simple 
iron or steel circuits in place of copper for distances ex- 
ceeding several hundred miles. For, as is commonly rec- 
ognized, on copper circuits of such a length the value of 
the current at the receiving end may be increased by the 
addition of the proper amount of distributed self-induc- 
tion, or retardation If then aniron wire were substituted 
of equal conductivity to the copper, and consequently 
weighing about six times as much, it would seem possible 
to increase the value of the current at the receiving end, 
if the increased self induction of the iron were of the 
proper amount. 

he value of the self-induction necessary to secure a 


maximum current at the distant end is given by Z = C 10 P 


in henrys per mile, where 
CS capacity in farads to ground per mile, 
R = resistance in ohms per mile, 
S length of metallic circuit in miles. 

This is an approximate equation true when the rate of 
alternation is within the range of the telephonic vibrations 
and upon lines exceeding several hundred miles in length ; 
that is upon those lines where resonance is possible. This 
yields for a metallic circuit of 2,000 miles (or a distance of 
1,000 miles, corresponding closely to the Chicago line) with 
No. 8 B. W. G. copper wires 30 feet above the ground 
017 X 4.84 X 4 X 10 

10° X 16 
tice these wires have but about .00165 henry per mile, or 
less than a tenth of the value necessary to secure the max- 
imum possible current. 

The value of the inductance of a No. 000 B. W. G. 
iron wire in place of the No. 8 copper would be, assum- 
ing a value of 150 for the inductivity of the iron, 


= .0204 henry per mile. In prac- 


75 + 2 log, = = 83 cm. per cm. or .0123 henry per mile. 


This is the value of u given by Mr. Kennelly and substan- 
tiated by the experiments of Lord Rayleigh. Thus the 
circuit if built of No. 000 iron would come much nearer 
to yielding the amount of inductance necessary to secure a 
maximum current at the distant end. As a matter of fact 


1. Bi-Metallic Wires for Telephone Conductors. 
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Engineer. 


any nearer approach would be attended with but a very 
slight increase in the current. 

he increased size of the iron wire would have increased 
the capacity over the copper wire in the ratio of 


4h 
log —— 
8-7 
0e Ib e 11175 
og — — — 
5 fe 165 
where * is the height of the wire in cms. above ground and 
d is the diameter of the copper wire in cms. The No. 8 


copper wire has a capacity of .017 microfarad per mile, 
hence the No. 000 iron will have a capacity of .019 micro- 
farad per mile. 

The value of the current at 160 cycles per second at the 
distant end of the circuit when the sine of the phase is 
unity is for No. 8 copper wire 


2 EM „ 


yi paute 
2 


1o = E x .000244 
sy 17 of G84 +256) 16 
4.84 ＋ 2.56 e 2 =l 
ampere, and for the iron wire 
2 E * 19 * 4. + 151.29) 4 — 188 
100 4 
2 E Xx. 000798 


24/19 T5 
2 


‘VI+ 151.39 ¢ 
ampere. 
Thus, were simple iron wires weighing six times as much 
as the copper, used in place of the copper, the resulting 
current would apparently be increased over 200 per cent.; a 
result that is not in accordance with all inferences to be 
drawn from actual observations. 

But as Maxwell and many subsequent writers have 
shown, the true resistance which a conductor offers to an 
alternating current is greater than that resistance which 
it offers to a uniform current. This statement is entirely 
distinct from the increase in apparent resistance, due to the 
self induction of the circuit itself, and commonly termed 


the impedance, VR? + Lin. The increase spoken of 


is an actual increase in the resistance of the conductor 


-itself and causes a greater energy dissipation in the form 


of heat. 

It is caused by the unequal densities which the current 
assumes throughout the cross-section of the conductor and 
increases in amount as the density becomes less and less 
uniform. As an alternating current can only establish 
itself by continually overcoming and reversing its own 
field of self induction, and as its own self induction is a 
function of the distribution of the current throughout the 
cross-section of the conductor, it will naturally assume 
that distribution which yields the lowest self-induction, or 
which offers the minimum opposition to its change. The 
equation of the self-induction per unit of length is for a 


uniform distribution L * ＋ 2 log. r, where y rep- 
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resents the inductivity of the conductor and air is assumed 
as the dielectric. The first term follows naturally from 
the consideration that the lines of force contained by the 
conductor itself cut on the average but one half the total 
current when the distribution is uniform, as assumed. If 
however we assume the distribution to be an entirely sur- 
face distribution then the first term of the self-induction 


(+) entirely disappears. 


Thus, an alternating current will seek a distribution 
which decreases in density toward the core of the con- 
ductor and hence the true resistance of that conductor 
will be increased and its true self induction decreased. 

The magnitude of these changes depends upon the pos- 
sible decrement of self induction secured by means of 
this change in the distribution and hence varies with the 
permeability of the conductor. As yu is approximately 


unity for copper,—_will form but a small portion of the 


total self-induction of a copper circuit and consequently 
the increase in resistance and decrease in self induction 
will be negligible until excessive rates of alternations and 
diameters of conductor are reached. 


But as the term-—forms the principle part of the self- 


induction of iron wire circuits the true resistance and self- 
induction will be considerably altered for telephonic rates. 

The true resistance per unit length (cm.) is given by 
the series developed by Lord Rayleigh. 


= 1 f wy 1 a ue 
*. ba (A wo ( )* 6 | 


For an iron wire as large as No. 000 B. W. G. the term 


GO 1 
R 
exceeds unity to be readily developed. We can however 


approximate its value from the values of those sizes which 
the series will readily develop. 


, at even 160 alternations per second, too greatly 


Percen increase in resistance 
aee Dio a 


Ohms per mile. 
Calculated. Exterpolated. 
64 1.18 
82 4.58 
16 33 
8 approx. 45. 
E 90 
No. 000 2 160 


Thus the iron wire assumed to have a resistance of two 
ohms per mile has really about 5.2 ohms per mile at 160 
alterations per second. Also, as seen, the true resistance is 
different for every rate of alternation, increasing at low 
rates with the square of the rate and at all time increasing 
rapidly with the rate. At 320 alternations the true resist- 
ance would be approximately 7.5 ohms. 

Thus the apparent increase in current at the distant end 
by the substitution of iron wires in place of copper disap- 

ears, for the true resistance is greater and the true self- 
induction less, than those values used in the calculation, 
and both of these factors tend to rapidly decrease the value 
of the receiving current. 

But the mere fact of the increase in resistance with an 
increase in the rate of alternation would be sufficient in it- 
self to debar the use of simple iron circuits for telephonic 
transmission ; for as the higher overtones will be present 
with diminishing intensity the articulation must necessarily 
be poor and will grow worse as the line is increased in 
length. But the bi-metallic conductor which Mr. Eckert 
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9 ae has a heavy copper deposit upon an iron core. 
herefore its true resistance would be but little altered by 
an increase in the rate of alternation, and we should expect 
it to give practically as good articulation as a pure copper 
conductor. Also as the copper sheath forme the principal 
conductor for the telephonic current we should expect a 
volume of transmission equal to that secured by a pure 
copper conductor of the same conductivity, or to that se- 
cured if he should neglect to put in the iron core. 

Mr. Eckert's point that a single bi-metallio conductor 
has an efficiency in volume and articulation equal to that 
secured by two all-copper metallic conductors of equal 
conductivity per unit length and used as a closed metallic 
circuit, is undoubtedly true. It is equally true with refer- 
ence to a single all-copper conductor. 

The addition of the “ return“ wire in the metallic eirouit 
was not made either to increase the volume nor improve the 
quality of the transmission; both remain practically un- 
changed; but the earth currents which are always present 
to a greater or less extent, and which increase in intensity 
with an increase in distance, together with the inability to 
prevent cross-talk between parallel grounded circuits were 
the causes which necessitated the addition of the “return ” 
wire. 

Had Mr. Eckert reversed the position of his metals and 
used a conductor with a copper core and an iron sheath 
he would have placed his iron where it would be useful ; 
for then he would have secured a copper conductor pos- 
sessing all the advantages of an increased retardation and 
none of the disadvantages of a pure iron conductor, if the 
ratio between the iron and copper is of the proper value. 

The equation for the self-induction of such a circuit is 

L =4+ 2 log, © + 2 ulog, n 
where r, and r are the radii of the sheath and core re- 
spectively and dis the distance between the conductors. 
y = 150 as before. 

The problem is to put on an iron sheath just sufficient 


to make L = 20.4 henrys per mile, 2 log, 2 = 10.00; hence 


117 
300 
Therefore, if an iron sheath .079 thick were added to 
the co per conductors under discussion the inductance 
would be just sufficiently increased to bring the circuit into 
resonance and yield the maximum possible current at the 
distant end. | 
The ratio between the currents at the transmitting and 
8 
2e? 
ert} | 
When the capacity and self-induction are present in the 
proper proportions to bring the line in resonance the ex- 


log, -+ = 29 or = h = 2 
a * i re 1.48, hence r, = .244. 


receiving end of the line is 


l . F 
ponent 5 has a value unity, and the ratio becomes 


2660 
e ＋ 1 

Hence, when a circuit containing distributed capacity 
and self-induction is brought into resonance and the cur- 
rent at the distant end thus rendered a maximum, there is 
still a considerable loss upon the line. 

This is, of course, due to the short-circuiting effect of 
the capacity of the line and was admirably s 8 0 out by 
Dr. Pupin in his lecture before the New York Electrical 
Society January 16, 1893. 

This loss may be still farther reduced by increasing 
again the self-induction of the line and when the self- 
induction has an infinite value the loss will be zero—so 
also will the current be at all points of the circuit. 

This is the mistake that many writers too well known to 
require mentioning havemade. They have aimed at secur- 
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ing a minimum loss upon the line, which is entirely differ- 
ent from bringing the line into resonance and thus render- 
ing a maximum current at the distant end. 

The interesting point is that the percentage loss upon 
the line (36 per cent.) is independent of the length of the 
circuit. This however does not mean that the current at 
the distant end is independent of the length of circuit. 

The bringing of a line into resonance increases its re- 
siliency ”—stiffens it up, as it were. It can no longer re- 
ceive the same amount of current at the transmitting end 
for a given impressed k. M. y. but the decreased amount 
which it does receive, it transmits with perfect resonance 
and with a uniform loss of 36 per cent. 

The point has already been made in my article appearing 
in THE ELECTRICAL ENGINERR of January 10, le 94, page 
29, equation (11), that if a qiroult containing distributed 
capacity and self induction be brought into resonance for 
any wave length within the range of telephonic vibra- 
tions, it will be perfectly resenant to any other. This is 
distinctly different from the laws of localized capacity 
and self induction and is the salvation of long distance 
telephony. For if pains be taken to bring the circuit into 
resonance, no matter what ita length may be, the articula- 
tion will suffer no loss during transmission. a 

One other point in the resonance of circuits is important 
and instructive. The value of the current at the distant 
end of the circuit secured when the line is in resonance is 
always greater than that ourrent which could be secured 
by an equal impressed E. M. F. were the line devoid of 
capacity and self-induction, and thus followed Ohm’s law 
with no loss upon the line, ; 

In conclusion then we would seem justified, in saying 
that were an iron sleeve .08 inch thick (or even .04 inch 
would yield practically identical results) added to the No. 
8 B. W. G. copper wire between New York and Chicago, 
the circuit would be brought into resonance and the current 
at the receiving end would be but 36 per cent. weaker than 
at the transmitting end, This would bring Chicago practi- 
cally 700 miles nearer New York, and would allow com- 
mercial conversation to be carried on by means of anything 
from the original Reis transmitter to the latest form of 
long distance instruments. 

A more practical consideration however is, that had 
about one-third the amount of copper been put in the 
circuits between New York and Chicago, the value of a 
second third been placed in an iron sheath and the remain- 
ing third been allowed to repose in the pockets of the in- 
vesting public, our business men of to-day who now have 
to surrender nine whole dollars for every five minutes con- 
versation, would be getting more for their money and a 
more satisfactory article at that. 


INFLUENCE OF COLD ON MAGNETS AND ELEC- 
TRIC DISCHARGE IN VACUO. 


Prof. Dewar is making steady progress in his wonderful 
discoveries ag to the effects of low temperature. He gave 
the results of his more recent experiments in a lecture 
before the Royal Institution, London. The table was 
covered with many flasks of liquefied air enveloped in car- 
bonic acid snow. He said he had proved that at absolute 
zero all metals have the same degree of conductivity to 
electricity, however much they may differ at higher tem- 
peratures. Prof. Gladstone’s theory of refractive indices 
of gases had been perfectly confirmed. He found that a 
low temperature greatly increased the strength of metals. 
Iron at — 180° centigrade had twice the cohesive power it 

ses at an ordinary temperature. 

A fully saturated magnet was found to have its power 
greatly increased by a reduction to — 180° centigrade. In- 
tense cold has a strange effect on color. Professor Dewar 
sponged a scarlet card painted with iodine with liquefied 
air, and the brilliant scarlet changed to orange, but recov- 
ered its original hue immediately after it became warm 
again. Many brilliant experiments were made by sending 
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electric discharges through exhausted glass globes. All 
the well-known phenomena of phosphorescence ceased as 
soon as intense cold was applied. The electricity tried to 
pass by any route rather than through the globe. What 
did this mean? asked Professor Dewar. Obviously that 
something was now frozen out which had before enabled 
electricity to pass across the vacuous space. 


THE COPPER-ZINC ACCUMULATOR.—II. 


The explanation of what constitutes the chemical part 
of the Lalande cell, given in Part I, will be often referred 
to later on, since about the same reactions occur during 
the discharge of the Desmazures and of the Phillips-Entz 
secondary battery. Let us confess at once, that moat 
likely the chemical or electro-chemical processes during 
the discharge of Lalande’s battery are far from being as 
here set forth. The tendencies of each reaction, pointed 
out separately above, may be working all at the same time, 
each tendency contributing a certain percentage to the 
total amount of molecular strain which brings forth the 
final result. 

Lalande has no doubt given a good deal of consideration 
to the question of electrically regenerating his discharged 
battery, but has never claimed to have performed it. He 
proposed, to “revive” or regenerate one part of the bat- 
tery, the porous, metallic copper, by exposing it to the air, 
whereby oxygen is absorbed by the copper. It depends 
upon how finely divided or porous the spongy copper is, at 
what temperature it is exposed to the air, and whether the 
caustic potash remaining in the spongy mass has been 
more or less carefully washed out—whether more or less 
oxygen is taken up by the copper; or in other words, how 
far the regeneration is carried on. By washing the spongy 
copper of the discharged Lalande cell with distilled water, 
drying the wet material to drive out all the water, and 
finally heating it to about 300 degrees C., the regeneration is 
perfected and by placing this product again in the battery, 
the same amount of current may be again delivered from 
it, provided there is still zinc and caustic-potash in 
abundance. | 

Instead of regenerating the oxidized copper in this way, 
it can be done electrically. But it seems doubtful at first 
sight, whether this will be as cheap a way as the one just de- 
scribed. Besides, the electric method is not at all so simple. 
If a current is passed through the discharged Lalande cell 
in opposite direction to the discharge current, it will 
be found that the perous copper takes up oxygen and is 
changed into suboxide of copper, of a reddish or yellowish 
color, according to the nature of the reaction. But as 
soon as there is a trace of the higher oxidized black oxide 
of copper formed, the liquid near the copper side will acquire 
a pure blue color and, on closer investigation, will be found 
to contain copper. 

The electrolytic liquid therefore dissolves part of the 
substance, formed by regenerating the copper anode. On 
the zinc plate, a very spongy, grey deposit will be seen, 
mainly at the line where the zinc plate cuts the surface of 
the liquid, or, if the plate be entirely submerged in the 
electrolyte, at its edges. This spongy substance is by no 
means pure zinc, but it contains a suboxide of zinc, mixed 
with more or less metallic zinc or, perhaps, also a compound 
of zinc and hydrogen. Therefore the regeneration of the 
zinc is not carried on by the electric current, in a 
regular and smooth way; it depends on the density 
of the current, the temperature of the cell, the 
composition of the electrolyte, and on a good many 
other points besides, how the deposit at the zinc 
plate is formed. Further on these points will be ex- 
amined more closely; it may be mentioned here briefly, 
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that as soon as a trace of the blue copper containing 
liquid reaches the zinc plate, a black deposit of finely 
divided copper is immediately observed on the zinc. At 
this stage local action is set up between the trace of cop- 
per and the zinc plate, causing the zinc to oxidize and dis- 
solve in the alkaline liquid, while gaseous hydrogen escapes 
freely from the deposited copper.“ 

The Desmazures Battery. ith a view to facilitating 
the electrical regeneration of the Lalande battery, Mr. Des- 
mazures has given it an entirely different construction and 
has been forced to alter every single part of it correspond- 
ingly. The anode or the copper part is made by compress- 
ing finely divided copper—as obtained for instance by mix- 
ing precipitated oxide of copper with zinc powder and 
pouring this mixture into a solution of caustic soda, or as 
obtained by certain galvanic reactions—on a network of 
copper-wire. The pressure is about 1,000 atmospheres. 

this way, a plate of porous copper is obtained, about 
3 mm. thick, and of*sufficient mechanical strength to 
stand all the handling and shocks of practical use. The 
specific gravity of this copper plate, although it is pretty 
firm and hard, does not exceed 4.1 (about one-half of the 
specific gravity of the solid copper) and absorbs with great 
facility the bodies deposited by the galvanic reactions on its 
surface. The plate is surrounded by a frame and provided 
with a proper connection and then put in an envelope of 
parchment paper. A grid of insulating material, such as 
whiting or similar substance, insoluble in the alkaline liquid, 
is put on both sides of the vee and again an envelope of 
5 paper is applied around the whole structure. 
this way, the total thickness of the anode is about 

7 millimetres. 

The cathode, or that electrode at which the zinc is depos- 
‘ited, oonsists of three pieces of steel wire network, held 
together by an outer frame of sheet steel and a connection 
piece on top of the plate, which is rivetted to the steel 
network. Plugs of insulating material are attached to the 
plate, in order to keep it at uniform distance from the 
anode. Instead of insulating plugs, a grid of ebonite may 
be laid on each side of the cathode, so that the thickness 
of this part amounts to about 8 or 9 millimetres. 

The box is made of sheet steel of 1 mm. thickness. The 
copper plate and the steel wire plates are placed alter- 
nately in the box, and the plates pressed tightly together. 
The connections are made by screwing all the copper con- 
nectors together and the same is done with all the steel 
connectors. The box is provided with an air-tight cover 
of sheet steel, through which the two poles of the cell 
enter. A little valve for the outlet of gases is also fixed on 
the cover. 

The electrolyte consists of a concentrated solution of 
caustic-potash with a certain percentage of zinc dissolved 
in it and containing also some mercury. Its specific gravity 
is about 1.6; the liquid is colorless and without any odor. 
It is covered with paraffine oil, to prevent the absorption 
of carbonic acid from the air. The addition of mercury to 
the liquid greatly facilitates the proper deposition of zinc 
and suppresses also part of the local action between the 
deposited zinc and the liquid. 

t is claimed by the inventor of this battery that its 
efficiency is even superior to that of any type of the lead 
accumulator. No current is lost during the charging of 
the battery, since no gas is developed even by overcharging. 
The internal resistance of the callin given as 0.35 ohm per 
square-decimetre surface of plates (average). The effici- 
ency in watt hours is given as £0 per cent. under normal 
conditions. The reliability, durability and convenience 
in handling this battery are stated to be superior to that of 
a lead cell, while the output of electric energy per unit of 
weight is claimed to be at least 14 times as great as that 
of the best and lightest lead cell. 


1. Professor H. S. Carhart, in his book, Primary Batteries.“ gives a splendid 
description with illustrations of three different types of the Lalande battery 
and most careful and scientific tests of the Edison-Lalande type. The rusal 
of Professor Carhart’s book is highly recommended to all interested in this sub- 
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It is important to keep this copper-zinc accumulator free 
from contamination with ammonia, nitric acid, chlorine, 
or any like substances, liable to attack the copper or steel 
in the cell, 


THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—IV. 


has Hg 


Still brooding over the theory of Ampere, Henry was 
not content. The current was still led, although in a less 
degree, in an oblique direction, and not at right angles to 
the length of the iron bar. Sitting one evening at home 
in his study, lost in a deep revery, although a friend was 
with him, the idea came to him that he could obtain the 
condition the theory required by winding the wire back- 
ward and forward in several layers around the iron core. 

„The succeasive spirals of wire, coiling first in one direction 
then in the other, would tend to produce a resultant action of the 
current at right angles to the core, and that furthermore in the 
great number of revolutions thus obtained the current would act 
on a greater number of molecules of the bar and so excite greater 
magnetism.” 

He sprang to his feet, and striking his hand upon the 
table near him exclaimed : “ To-morrow I will make an ex- 
periment which in its result will astonish the world.” 
“When the conception,” he said, came into my brain, I was 
so pleased with it I could not help rising to my feet and giv- 
ing it my hearty approbation!” (If this seems at variance 
with Henry’s well-known and great modesty it must be 
remembered that it was an involuntary expression of de- 
light, uttered only in the 5 of a very intimate 
friend. Even modesty could not blind his eyes to the 
value of his researches in their bearing on the telegraph, 
which at this time, as later, he fully recognized). He made 
the experiment the next day, and to his delight and encour- 
agement success again rewarded him. 

He tested his theory on the magnet we have just de- 
scribed as lifting fourteen pounds. Over the wire, which 
was already closely wound on the iron core, he wound an- 
other insulated wire, in such a way as to give the effect of 
a long continuous wire wound upon itself. He says: 

„A second wire of the same length as the first was wound over 
it, and the ends soldered to the zinc and copper in such a manner 
that the galvanic current might circulate in the same direction, 
or, in other words, that the two wires might act asone; the effect 
by this addition was doubled, as the horse-shoe, with the same 
plates before used, now mopper ee 28 lbs. With a pair of plates, 4 
asta d 6 inches, it lifted 89 lbs., or more than fifty times its own 
weight. 

Where was Sturgeon’s magnet now, lifting only its nine 

unds with its battery of one hundred and thirty plates, 
in comparison with this magnet of Henry’s sustaining fifty 
times its own weight under the influence of only a single 
pair of plates? Fig. 1. 

«The same principle,” Henry says was extended by 
employing a still longer insulated wire, and winding several 
strata of this over the first, care being taken to insure the 
insulation between each stratum, by a covering of silk rib- 
bon. By this arrangement the rod was surrounded by a 
compound helix, formed of a long wire of many coils, in- 
stead of a single helix of a few coils.” 

In the arrangements of Arago and Sturgeon the several turns 
of wire were not precisely at right angles to the axis of the rod as 
they should be to pone the effect required by the theory, but 
slightly oblique, and therefore each tended to develop a se 
magnetism not coincident with the axis of the bar. But in winding 
the wire upon and over iteelf the obliquity of the several turns 


Jan. 31, 1894. 


compensated each other, and the resultant action was at right 


angles to the bar. The arrangement then introduced by myself 
was superior to those of Arago and Sturgeon, first, in the greater 
multiplicity of turns of wire, and, second, in the better applica- 
tion of these turns to the development of magnetism. The power 
of the instrument with the same amount of galvanic force was by 
this arrangement several times increased.“ 

Was there a limit to the process ; could the magnet al- 
ready so strong continue to increase in power as more and 
more wire was wound in this way upon it? Henry found, 
after a certain length of wire had been coiled upon the 
iron, that the power diminished with the further increase 
of the number of turns. This was due “to the increased 
resistance which the longer wire offered to the conduction 
of the electricity.” Had a limit indeed come to the power 
of the hitherto willing magnet to respond to the ever in- 
creasing demands of the young philosopher? No; Henry, 
undaunted, conceived a method of producing still greater 
power. He says: 

„Two methods of improvement suggested themselves. The 
first consisted, not in increasing the length of the coil, but in 
using a number of separate coils on the same piece of iron. By 
this arrangement the resistance to the conduction of the electricity 
was diminished and a greater quantity made to circulate around 
the iron from the battery. The second method of producing a 
similar result consisted in increasing the number of elements of 
the battery, or in other words, the projectile force of the electricity, 
which enabled it to pass through an increased number of turns of 
wire, and thus, by increasing the length of the wire, to develop 
the maximum power of the iron.”? 

In order to test the first method “a number of compound 
helices were placed on the same bar, their ends left pro- 
jecting and so numbered, that they could be all united into 
one helix, or variously combined into sets of lesser length.” 
So there came into being another magnet, shown in Fig. 2. 
The magnetic effect was greatly increased. We quote 
again from Henry : | 

These experiments conclusively prove that a great develop- 
ment of magnetism could be effected by a very small galvanic 
element ; and also that the power of the coil was materially in- 
creased by multiplying the number of wires, without increasing 
the length of each. 

“The multiplication of the wires increases the power in two 
ways; first, by conducting a greater quantity of galvanism, and 
secondly, by giving it a more proper direction; for since the ac- 
tion of a galvanic current is directly at right angles to the axis of 
a magnetic needle, by using several shorter wires we can wind 


one on each inch of the length of the bar to be magnetized, so 


that the magnetism of each inch will be developed by a separate 
wire ; in this way the action of each particular coil becomes very 
nearly at right es to the axis of the bar, and conse- 
quently the effect is the greatest possible. This 5 is of 
much granor importance when large bars are used. The advan- 
tage of a greater conducting power from using several wires 
might, in a less degree, be obtained by substituting for them one 
large wire of equal sectional area, but in this case the obliquity of 


Fia. 1.—HENRY’s ‘‘ INTENSITY” FiG. 2.—HENRY’S ‘“‘ QUANTITY ” 
MAGNET. MAGNET. 


the spiral would be much greater and consequently the magnetic 
action lees; besides this, the effect seems to depend in some de- 
gree on the number of turns, which is much iucreased by using 
a number of small wires. (Several small wires conduct more com- 
mon electricity from the machine than one large wire of equal 
sectional area: the same is probably the case though in a less 
degree in galvanism) 

In Henry’s cabinet were now two distinctly different 
magnets, one with a long continuous coil of fine wire, 
wound back and forth on itself; the other with a number 
of short thick wires; the latter much the stronger. He 
called the one the “ Intensity ” the other the “ Quantity ” 


2. ‘Scientific Writings of Joseph Henry.” Vol. II, p. 430. 
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magnet. We will let him tell why he thus designated: 
them. 


“ From a series of experiments with this and other magnets it 
was proved, that, in order to produce the greatest amount of mag- 
netism from a battery of a single cup, a number of helices is re- 
quired ; but when a compound battery is used, then one long wire 
must be employed, making many turns around the iron, the 
length of wire, and consequently the number of turns, being com- 
mensurate with the projectile power of the battery. 


a 


ie re> 
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Fia. 3.— Rook IN ALBANY ACADEMY, ORIGINALLY OOCOUPIED BY 
HENRY. 


In describing the results of my experiments, the terms in- 
tensity and quantity magnets were introduced, to avoid circum- 
locution, and were intended to be used merely in a technical 
sense. By the intensity magnet I designated a piece of soft iron, 
so surrounded with wire that its magnetic power could be called 
into operation by an intensity battery, and by a quantity magnet, 
a piece of iron so surrounded by a number of separate coils, that 
its magnetism could be fully developed by a quantity battery. I 
was the first to point out this connection of the two kinds of the 
battery with the two forms of the magnet in my paper in Silli- 
man’s Journal, January,1881, and clearly to state that when mag- 
netism was to be developed by means of a compound battery, one 
long coil was to be employed, and when the maximum effect was 
to be produced by a single battery a number of single strands 
were to be used.” 

The Institute was not insensible to the value of Henry’s 
contribution to science and art, as the young man appeared 
again and again before the society, each time with magnets 
more powerful. These were received with enthusiasm and 
the fame passed beyond Albany to give their maker dis- 
tinction. 

Let us glance at the room that Henry occupied while mak- 
ing these experiments. An item recorded in one of the 
books of the Academy, Sept. 8, 1826, when Henry entered 
the Institution as a professor, tells us which room was 
assigned him, a room which he retained until the latter 
part of the year 1829: “ Resolved that Prof. Henry be 
allowed the use of the South West Room in the third 
story of the Academy during the pleasure of the Board.” 
This was Henry’s work room, school room, lecture room. 
A long table extended across one side, and from this a 
series of long benches, rising in tiers one above the other 
filled the room. The illustration we give, Fig. 3, is from a 
photograph of the room as it is now, still used as a school 
room by the Academy. 


AN ELECTRIC FREIGHT SERVICE BETWEEN ALBANY AND 
TROY, N. Y. 


The express cars to be used by the Albany City railway company 
in carrying merchandise between Albany and Troy are equipped 
with motors and are ready to be placed in use on the road. The 
company have secured the building at the corner of Broad way and 
Nineteenth street, West Troy, for a depot, and as soon as an office 
shall be fitted in the building at the corner of State and Dean 
streets, Albany, the express line will be put in operation. It is 
expected the placing of the cars on the road will lead to a lively 
rate war with the owners of express wagons between Albany and 
Troy. The cars will commence running about April 1. 
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THE LEWIS SYSTEM OF ELECTRIC LIGHTING BY adopt the Lewis arrangement to the storage of current 
WINDMILLS. generated by wind-power. The problem, indeed, was 

In our issue of Jan. 17 we described the Lewis system considerably simplified inasmuch as the arrangement which 

of lighting railway cars in which special provision had had to be made in the case of the car lighting system to 


THE Lewis SYSTEM or ELECTRIC LIGHTING BY WINDMILLS. 


igen arta tolinsure proper working for all rates of speed allow for the reversing of the car’s motion, became entirel 
at which a train moves. Evidently the conditions here negligible in the case of the windmill, the motion of whic 
involved, so far as variation of speed is concerned, are is always in the same direction. 

identical with those obtaining in the operation of wind- In order to test the practicability of the system, the Lewis 
mills, and hence it was but a step, and a very easy one, to Electric Company have installed such a generating plant 
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in one of the windmills at the works of Mr. A. J. Corcoran, 
Jersey City, N. J., the well-known builder of windmills, 
and during a recent visit of the writer to these works the 
operation of the system was demonstrated to its fullest 
advantage. The simplicity of the plan is well shown in 
the accompanying engraving which illustrates such a plant 
in all its details. The dynamo driven by belt from the 
main gear, charges a set of storage batteries. It is so 
designed that throughout the wide variations of speed 
of the windmill it maintains the potential constant. The 
automatic switch, which constitutes the only auxiliary ap- 
paratus in the entire system, is so arranged as to close the 
circuit to the battery when the dynamo speed is such as to 
generate an E. M. F. equal to the counter E. m. F. of the bat- 
tery. At this point the cells begin to be charged and as 
soon as the dynamo pressure falls below the required po- 
tential, the cut-out acts so as to prevent the battery from 
discharging through the dynamo. The switch is so de- 
signed that it opens and closes the circuit when the current 
itself is at zero, and hence no sparking occurs at the con- 
tact points, while the brushes on the dynamo remain fixed 
under all conditions of working. 

The Corcoran mill at Jersey City has a diameter of 18 
feet and at a speed of 20 miles an hour is capable of de- 
livering 3 h. p. The dynamo is driven by belt in the 
manner shown, having a maximum current capacity of 35 
amperes at 35 volts and is cut into action when the speed 
is 600 rev. per minute, that is, when an 8-mile breeze is 
blowing. The machine is of the iron-clad type, entirely 
enclosed and occupies a floor space of only 30 inches square 
and 15 inches high. : 

The plant, though merely an experimental one, has op- 
erated without a single mishap from the start and the 
storage cells furnish current for 24 incandescent lamps 
distributed through the work shops. 

The smoothness of working and the evident reliability 
of the entire arrangement leave little room for doubt that 
we shall see a wide application of this system. 


THE TESLA CONDENSER-MAGNET. 


In electric 5 or systems in which alternating cur- 
rents are employed, the self - induction of the coils or con- 
ductors in many cases operates disad vantageously by giving 
rise to false currents which often reduce the commercial 
efficiency of the apparatus or operate detrimentally in 
other respects. _ 

The effects of such self-induction, as is well known, can 
be neutralized by proportioning to a proper degree the ca- 
pacity of the circuit with relation to the self-induction and 

requency of the currents. This has been accomplished 
heretofore by the use of condeusers applied as separate 
instruments. In order to avoid the employment of con- 
densers, which involve additional expense, Mr. Nikola 
Tesla has devised a method of constructing the coils them- 
selves so as to accomplish the same object as the con- 
densers. 

Mr. Tesla had found some years ago that in every coil 
there exists a certain relation between its self- induction 
and capacity that permits a current of given frequency 
and potential to pass through it with no other opposition 
than that of ohmic resistance, or, in other words, as though 
it possessed no self-induction. This is due to the mutual 
relations existing between the special character of the cur- 
rent and the self-induction and capacity of the coil, the 
latter quantity being just capable of neutralizing the self- 
induction for that frequency. 

It is well known that the higher the frequency or poten- 
tial difference of the current, the smaller the capacity 
required to counteract the self-induction ; hence, in any 
coil, however small the capacity, it may be sufficient for 
the purpose stated if the proper conditions in other respects 
be secured. In the ordinary coils the difference of poten- 
tial between adjacent turns or spires is very small, so that 
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while they are in a sense condensers, they possess but very 
small capacity and the relations between the two quantities, 
self-induction and capacity, are not such as under any ordi- 
nary conditions satisfy the requirements contemplated by 
Mr. Tesla, because the capacity relatively to the self-induc- 
tion is very small. 

In order to attain his object and to properly increase the 
capacity of any given coil, Mr. Tesla winds it in such a way 
as to secure a greater difference of potential between its 


adjacent turns, and since the energy stored in the coil 


—considering the latter as a condenser—is proportional to 
the square of the potential difference between its adjacent 
convolutions, it is evident that in this way he may secure, 
by a proper disposition of these convolutions, a greatly 
increased capacity for a given increase in potential differ- 
ence between the turns. The accompanying drawings 
show the general nature of the plan which he has adopted 
for carrying out this idea : 

Fig. 1 is a diagram of a coil wound in the ordinary man- 
ner, while Fig. 2 shows the winding designed to secure the 
objects Mr. Tesla is aiming at. 

In Fig. 1, a designates any coil the convolutions 
of which are wound insulated in the usual way. Let it be 
assumed that the terminals of this coil show a potential 
difference of 100 volts, and that there are 1,000 convolu- 
tions; then considering any two contiguous points on 
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adjacent convolutions let it be assumed that there will 
exist between them a potential difference of one-tenth of 
a volt. 

If now, as shown in Fig. 2, a conductor B be wound 
parallel with the conductor a and insulated from it, and 
the end of a be connected with the 1 point of B, the 
aggregate length of the two conductors being such that 
the assumed number of con volutions or turns is the same, 
viz., 1,000, then the potential difference between any two 


adjacent points in a and B will be 50 volts, and as the 


capacity effect is proportional to the square of this differ- 
ence, the energy stored in the coil as a whole will now be 
250,000 times as great. | 

Based on this principle, any given coil may be wound 
either in whole or in part, not only in the exact manner 
illustrated, but in a great variety of ways, so as to secure 
between adjacent convolutions such potential difference as 
will give the proper capacity to neutralize the self-induc- 
tion for any given current that may be employed. Ca- 
pacity secured in this particular way possesses an addi- 
tional advantage in that it is evenly distributed, a consid- 
eration of the greatest importance in many cases, and the 
results both as to efficiency and economy are more 
readily and easily obtained as the size of the coils, 
the potential difference, or frequency of the currents are 
increased. 


THE TROLLEY AND INSURANCE, 


THE New York Board of Fire Underwriters’ special committee 
on electrical hazards called upon Mayor Gilroy recently and 
protested against the introduction of the trolley upon Manhattan 
Island, also warning the Mayor that if the trolley was introduced 
the inevitable result would be an increase in fire insurance rates, 
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THE VAN VLECK 3,000 H. P. ENGINE. 


The latest addition to the engineering features of the Edison 
Electric Illuminating Co. of New York isa very interesting enano 
of large size which has recently been put in operation at the Elm 
Street Station. The engine has cylinders 26, 87, 52 and 72 inches 
in diameter, with a common 86-inch stroke. Its speed is 90 revo- 
lutions, and with 200 to 310 pounds pressure it will develop from 
2,500 to 3,000 h. p. The engine was built by The Dickson Míg. 
Co., of Scranton, Pa. and is directly connected to a pair of 
K. w. multipolar dynamos, one at each end of the engine. The 
armatures are paced directly on the overhanging ends of the 
engine shaft and no out bearings” are sil S e 

The dynamos were constructed by the Gen lectric Com- 

y, and are the largest low tension direct current machines yet 

uilt; and although each machine has only half the capacity of 

the famous 1,600 K. w. General Electric railroad generators, 
they com favorably with the railroad 5 in point of 
size, the diameter over the fleld ring being 4 feet, and that over 
the armature 10 feet. The dynamos are of the common external 
field type with Gramme wound armature, and the commutator is 
a part of the bar windings on the armature face. Experience has 
” shown that this type of machine is most satisfactory and epoca y 
adapted to the practice of omitting the outboard bearings, whic 
are most undesirable when space is limited. They are also in the 
way when it becomes necessary to remove an armature. The arma- 
Lee weigh about 24 tons each and alone serve as fly wheels for 

e engine. l 

The engine possesses many of the characteristics of the former 
engines built by the Dickson Company on what is known as the 
Van Vleck disconnective type. Its essential difference is, how- 
ever, that it is a two-crank tandem quadruple engine instead of a 
three-crank triple engine. The selecting of the two-crank design, 
in lieu of the three crank, was indu poor by the deale 
to economize in floor space, and the result attained is most note- 
worthy in that the area occupied by the engine base, including 
the over ing bearings, gives about 10 h. p. per square foot. 
The engine itself, exclusive of the projecting bearings, is 14 
feet 6 inches long and 13 feet 8 inches wide. 

On the other hand, the large 2,500 h. p. quadruple ion 
engine, which recently attracted so much attention at the World’s 
Fair, occupied a floor about 87 feet by 40 feet, and gave 
therefore only about 132 h. p. per square foot. The World’s Fair 
engine also required a much greater area for the belts to extend 
over to drive the independent dynamos, whereas in the case of the 
engine illustrated there are no belts, and both the dynamos only 
occupy an additional area of 160 square feet. 

It is claimed by Mr. Van Vleck, that engines will become more 
and more compact when engineers realize more fully, that a com- 
pact engine can be built at no cost and will be just as 
economical to operate as the engine that occupies several times as 
much space as is necessary. 

In the case of the engine and generator here shown, a very 
large amount of building and real estate investment is saved and 
the capacity of the station is very nearly doubled by employing a 
two-crank instead of a three-crank engine. 

The engine, as will be seen, consists of two sets of tandem 
cylinders mounted on the customary marine A-frames; the 
“high ” and first medium” cylinders comprise the left hand 
engine, and the ‘‘ second medium ” and “ low” cylinders the right. 
The piping is so arranged that either the right or left engine can 

be operated without the other. When the high” left-hand engine 
is used alone it exhausts past the “low ” or right hand engine; 
but when the low engine” is used only, it is supplied with 
steam past the ‘‘ high engine,” through a reducing valve. 

The steam chests are on the engine front, as is the case with 
all the Van Vieck engines, making a very short engine facilitating 
the operation of the valves. The ‘‘ high” and second medium 
cylinders are provided with one valve, and the “ first medium” 
and low cylinders with two valves, the lower of which are 
not placed directly under the upper ones, but on each side so that 
they can be removed without in the least interfering with the 
upper valves. This feature is the invention of Mr. J. W. Sargent, 

E., and is a very valuable departure in the construction of in- 
verted cylinder tandem engines. 

The valves are all of the well known piston type and are 
double-ported. They are operated by a well designed Joy valve 
gear, controlled by a hydraulic governor, which regulates the 
steam for all four cylinders, and is so arranged that the speed of 
the engine can be varied while the engine is running. The cylin- 
ders are all provided with “ liners,” and are steam jacketed. The 
cylinders are also provided with suitable relief, drip and starting 
valves, which are all controlled by levers placed atthe front. The 
cylinder covers and the piston heads are of cast steel of the ma- 
rine cone design, which is considered a great advance over the 

oe cast iron piston heads which are still used so much on 
and. 

The engine is provided with a screw and a lever throttle valve, 
the two placed in series in the main steam supply. The main 
shaft is of hammered steel and is bored hollow, both through the 
shaft and crank pins, The shaft is 18 inches at the euds aud 16 
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inches in the centre. It is built in two halves and coupled in the 
middle. The crank pins are 16 inches in diameter and 18 inches 
long and are forged solid with the crank blocks. The cranks are 
provided with counterweighte. 

The main shaft journals are constructed so that the lower boxes 
can be removed without lifting up the shaft. The end bearin 
are 40 inches long, and the two centre bearings are 20 inches long, 
the employment of the Joy valve gear giving t length of 
bearings for a given length of shaft. e length of the shaft over 
all is W feet 5 inches. 

The height of the engine from the floor line, is 25 feet, and, as 
will be noted, the engine is provided with two tiers, of platform. 
A very complete system of oil pipes and oil tanks is provided, so 
as to reduce the labor of oiling as much as possible. The engine 
can be operated by one engineer and one oiler, and the dynamos 
need only the occasional attention of a dynamo man. © pro- 
duction of 1,600 kilowatts can therefore be carried on at a very 
low cost, compared with the old fashioned method of employing 
numerous small machines. 

Most of the important details of the engine were laid out by 
Mr. J. W. Sargent from the specifications and advice of Mr. John 
Van Vieck, in consultation with Mr. H. J. Smith and other mem- 
bers of the Illuminating Company's staff. The‘drip piping, eart 
ing valves, and some other details, were worked out by Mr. R. W. 
Rowley of the Dickson Mfg. Co. 

2 are PERE O 5 Street 1 two ee 
h. p. triple engines, and two p. triple engines on the Van 
Vieck three- crank type. Three of the 625- engines are also installed 
at the Twenty-sixth Street Station, and one at the Schenectady 
Works of the General Electric Company. 

The preat piping for the engines at the Elm Street Station has 
been designed and construc with t care for a working 
pressure of 225 lbs. per square inch. It is probably the heaviest 
piping in the country, and a complete new line of valves and 
fittings has been especially developed for it, as the ordinary valves 
and fittings have found to give a good deal of trouble when 

ubjected to modern high poan requirements; the adoption of 
high pressureshaving been dictated not only from economy, but for 
the placing of great power in a small space, 


OBITUARY. 


HEINRICH HERTZ. 


THE brief mention made in our last issue, of the death of Hein- 
rich Hertz, on Jan. 6, will have called forth feelings of sorrow and 
regret among all who have followed the later progress in electrical 
research and application. At the ageof 86, Hertz has been re- 
moved from a field of activity which he has stamped indelibly 
with his genius and with which his name will always be connected 
as a pioneer. 

ertz was born at Hamburg and up to his twenty first year he 
had devoted himself entirely to engineering, graduating at Berlin, 
where he shortly afterward took up the study of physics under 
Helmholtz and Kirchhoff. His abilities were early recognized b 
Helmholtz, whose assistant he became and with whom he re- 
mained until 1888 when he became “ privat-dozent” at the Uni- 
versity of Kiel. In 1885 he was offered the professorship of 
hysica at the Technische Hochschule at Karlsruhe, and in 1889 
he succeeded the celebrated Clausius in the chair of physics at 
the University of Bonn,—no small honor indeed, and especially in 
Germany, for a man of 82. 

Although his work was by no means confined to the electrical 
field it is on his electrical investigations that his great fame is 
founded. His first work to attract general attention was an 
investigation into the effect of the ultra-violet rays on the electric 
disc „published in 1886. In the year following he took up a 
series of investigations the outcome of which was the wonderful 
experiments that at once made his name famous and that 
offered the long sought for experimental demonstration of the 
wave lengths, and the y 1 of propagation, of electrio vibrations, 
and their identity with luminous vibrations. 

It is rare, indeed, that a work so fundamental in character as 
that of Hertz has found the immediate and universal acceptance 
which was accorded to it, but the logic of Hertz’s arguments and 
the experimental proofs left no room for doubt or hesitancy. 
Great as has been the influence of his work in the short period 
which has elapsed since its promulgation, the importance of ite 
ultimate results can ecarcely be overestimated. 


PERSONAL. 


Mr. J. M. Morratt, E. E., formerly in charge of Western 
Union quads and of subway tests, from 105,“ is now the elec- 
trical engineer of the Erie and Wyoming Valley Railroad Com- 
pany, with his headquarters at Dunmore, Pa. He has charge of 
all their telegraph, telephone and electric light and power work, 


oo ig jong experience and wide reading eminently 
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ELECTRIC WINDMILL PLAN TS. 


HE utilization of what are termed the waste forces of 
nature is steadily pushing itself to the front, and 
engineers have been compelled to study applications which 
were scarcely even contemplated ten years ago. The 
ready means which electricity places in the hands of the 
engineer have not been overlooked and as soon as the 
storage battery became a commercially available apparatus 
a new impetus was given to the realization of long- 
meditated schemes. The first of these ideas to be taken 
up seriously was the transmission of the powers of water 
falls, the progress in which presents a remarkable record, 
of which our readers have been kept well informed. These 
powers, from their uniform and steady nature, afforded a 
favorable opportunity, but the intermittent powers of 
nature such as the rising and falling tides, the waves, and 
especially the wind, have up to the present absorbed the 
attention of but a few isolated workers, or indeed en- 
thusiasts, and schemes for their utilization have been 
looked upon by engineers as more in the nature of fads, 
than as legitimate engineering work worthy of close and 
serious investigation. 

Leaving out of consideration the utilization of the tides 
and waves, it seems worth while to inquire whether the 
power of the wind cannot be employed for the generation 
of electric current ? 

We venture to say that few have ever stopped to consider 
the great and rapidly increasing number of windmills now 
in operation and the work they are doing, principally in ele- 
vating water for drainage, irrigation, and domestic pur- 
poses. Their number in this country alone runs into the 
tens of thousands, and the size and powers called for are 
constantly increasing. 

Among the very few who have taken up the utilization of 
wind power for electrical generation are Mr. C. F. Brush, of 
Cleveland, Ohio, and Prof. Blyth, in England, the former of 
whom, especially, has fitted up quite an elaborate plant. 
It must be evident however, that if this method of opera- 
tion is to come into general use it must be reduced to the 
simplest possible arrangement, and to lack of this impor- 
tant feature of simplicity may be attributed the reluctance 
hitherto manifested by manufacturers as well as users to 
embark in this work. The three elements upon which suc- 
cess in this field depends, that is, the windmill, the dynamo 
and the storage battery, will be conceded to have all 
arrived at that stage which is called commercial, so that 
there can be no further question as to reliability. The 
only other factor then is the wind itself and on this point 
also sufficient data are at hand to base calculations upon. 
While the maximum and the minimum rate, of course, 
vary during different hours of the day and with the 
locality, an average rate of 73 miles per hour can be de- 
pended upon in the United States. Near the sea coast and 
in elevated localities the average rate is much higher and it 
is in such situations that we shall probably see the first at- 
tempts made to apply the plan. The simplicity of the 
methods embodied in the Lewis system, described else- 
where in this issue, will go far towards bringing about a 
trial of this method by many who have long looked for 
an outfit of this kind that did not require the services 
of an expert mechanic and electrician, 
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A NEW PHASE IN INCANDESCENT LAMP LITI- 
| GATION.—THE BEGINNING OF THE END? 

Ur the framers of Section 4887 of the Revised Statutes 
—now so familiar to our readers—had taxed their brains 
to imagine all possible consequences of that absurd provi- 
sion, they would certainly never have hit upon the state of 
affairs created by Judge Ricks’s opinion of last week, dis- 
solving the injunction upon the Buckeye Electric Com- 
pany, granted last July in the suit of the Edison Elec- 
tric Light Company (General Electric Company). The 
decision is printed in full elsewhere in this issue. It sets 
the Buckeye company free at once; it seems not to be 
appealable, but may go to a final hearing of the suit before 
Judge Ricks some time in the future, with small, if any, 
likelihood of a different outcome. The Court did not pass 
upon the question of the expiration of the United States 
patent November 10, 1893—the end of the term of the 
English patent—nor did it consider the legality of the 
action of the Patent Office in affixing to the patent, upon 
the petition of Edison and the Edison company, in 1883, 
the correction reciting previous foreign patents and limit- 
ing the term of the domestic patent by that of the foreign 
patent having the shortest time to run; but, says Judge 
Ricks: Whether the Patent Office was authorized by law 
or not to make such official correction, the petitioners 
unquestionably had the legal power to voluntarily fix a 
limit upon the duration of their own patent.” Further, 
the Judge says: 

“ But the public, and those interested in the duration of the 
paent had the right to accept complainants’ statements as to the 

ate of those foreign patents, and to act 5 ” 

“ The application for the Edison Patent was Nov. 4, 1879, 
and the patent was granted Jan. 27, 1880, so that by the admis- 
sions of their petition the British Patent was both applied for 
and ted between those dates and expired between Nov. 10, 
1898 and Jan. 27, 1894. The complainants cannot object because 
the defendant acted upon those representations. If complainants 
had taken no action whatever, but had relied upon their legal 
. en be 5 raed defined, the public Tong have 
acqui no advantages by the i now under con- 
sideration. The defendant would Revo astel ai its own peril, and 
have had no claim such as they now assert. The complainants’ con- 
duct and public declaration of the facts concerning their patent 
are binding upon them, and they cannot now be heard to say 
that they were made in doubt as to their legal rights, and made 
in such uncertain terms as to put the defendant upon examina- 
tion as to the facts and the law, and to be bound by its proper 
interpretation of them.“ 

The Court thus holds that, whether the Edison patent 
had or had not any legal existence after November 10, 1893, 
as against the Buckeye company it is of no avail after that 
date, the defendant having taken the voluntary act of the 
complainants, limiting their monopoly by that date, in good 
faith, and having acted upon it in planning their business 
and increasing their investment of capital in the manufac- 
ture of incandescent lamps. 

It is difficult to see why the same reasoning will not 
apply in the cases of other lamp manufacturers, many of 
whom are in a position similar to that of the Buckeye com- 
pany in respect to the merits of the question determined 
by Judge Ricks. The Buckeye Electric Company has been 
the first to bring that question to an issue in court. It has 
thus freed its own hands and established a precedent that 
may reasonably be expected to benefit all other lamp 
makers, to say nothing of its indirect benefit to all branches 
of electrical industry related to electric lighting. 

Tux EvecrricaL ENGINEER likes to see meritorious 
patents and obvious rights maintained at all times, but has 
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never entertained the opinion that the suppression of all 
incandescent lamp making, except that of the Edison com- 
pany and its successors, would be just or equitable under 
the circumstances of the Edison patent. We have before 
directed attention to the obiter dictum of Judge Wallace, 
July 31, 1891, on the occasion of settling the terms of the 
decree in the case of the United States Electric Lighting 
Company. Referring to the vagueness of the patent, 
His Honor said he thought that the cloud that h 

over the patent was in its claims—in the language of the patent 
itself. He did not much blame any infringer for he 


assuming 
could go on and make any sort of an incandescent lamp without 
fear of that patent. . 


That remark of the Court, nearly three years ago, doubt- 
less fairly represented the opinion of the patent held by the 
people who had put their money and brains into the manu- 
facture of lamps in competition with the Edison company. 
Moreover, the long term of years which the Edison com- 
pany suffered to pass without action in enforcing their 
claims created a presumption against the patent. 

The effect of Judge Rioks's opinion is to declare the 
Edison patent inoperative after November 10, 1898, not 
because under Section 4887 it expired on that date, but 
because its owners said it would, and solemnly notified 
the public, over ten years ago, that the patent would 
expire then and allowed that notice to stand nearly ten 
years. 

Section 4887 cuts a figure at every stage of the proceed- 
ings taken by the Edison people—in filing their petition of 
1883 to the Patent Office, requesting the limitation of the 
patent, and in their petition of last March for the cancella- 
tion of their former action—while the decision of Judge 
Ricks is quite outside of any interpretation of that incon- 
venient and troublesome statute. 


ELECTRICAL “PRIVATE VIEWS.” 

Tuer workings of no kind of public service are so little 
understood by the public, even in these days when every- 
thing is written up in popular form, as those employing 
electricity. This is notably the case with the telephone 
exchange service. Misconceptions are very common as to 
the apparatus and employees that come in between the 
parties to telephonic conversations. Any intelligent effort 
to remove some of these misconceptions is to be applauded, 
and an interesting example comes to hand in the novel 
policy recently inaugurated by the management of The 
Metropolitan Telephone & Telegraph Company in inviting 
its subscribers and their friends to view the new central office 
in Broad St., New York. A few days after the exchange 
was opened a general invitation was issued to the Broad 
street subscribers. During the two afternoons appointed 
nearly 500 telephone users made a tour of inspection under 
the guidance of the company’s staff. The usefulness of 
such an object lesson was abundantly illustrated by the 
comments of the visitors, most of whom were entirely un- 
prepared to encounter such a display of highly finished and 
intricate apparatus, or such a numerous and industrious 
operating force. Many subscribers resolved on the spot, 
after watching an operator handle half a dozen calls in ten 
seconds, never to swear at central ” again, and some even 
declared that they would cease grumbling about the rates, 
so obvious did it appear that there really were other items in 
the cost of telephone service besides the set of instruments 
at the subscriber’s station. 
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THE TELEPHONE PATENT STTUATION.—III. 


ThE telephone receiver being free and a non-infringing 
transmitter possible, how may the the telephone be sup- 
ported on its hook without infringing one or more of the 
telephone switch patents? There are more than one 
hundred patents on telephone switches, a large proportion 
of which are upon automatic switches and supports. The 
Bell company has had seventeen years’ possession of the 
telephone field in which, leisurely and carefully, to make 
experiments, take out patents of its own and purchase the 
patents of others at practically its own price. In no de- 
partment of the art, perhaps, has the company shown 
greater skill and better judgment than in the protection of 
the automatic telephone support. The most famous of the 
support patents, if not the most inclusive, is that of Hil- 
borne L. Roosevelt, dated May 27, 1879, and numbered 
215,837. This patent covers broadly the class of telephone 
supports by which the relations of circuits are changed 
through the action of the weight of the receiver when upon 
its support, against a spring—the circuit being in one con- 
dition when the telephone is in use and in another when 
itis hung up. The claims of this patent are as follows : 


1. The combination, with a telephone, of a circuit closing or 
changing portion and screws or points, the circuit-closing portion 
being arranged to be placed in contact with one screw-point 
through the influence of the telephone when not being used, and 
to be placed in contact with the other screw or point when the 
spring is freed from the influence of the telephone, substantially 
as described. 

2. The combination of a spring-switch, connecting-wire con- 
nected therewith, and a transmitting-instrument suspended there- 
to, substantially in the manner described, whereby the raising of 
the transmitting-instrument causes the spring-switch to make or 
break or alter the electric circuit. 

8. The combination of a spring-switch and connecting-wire 
connected therewith, and a transmitting-instrument suspended 
thereto, combined and connected together, substantially as herein 
described, whereby a circuit is made rouna signaling-instru- 
ment when the weight of the transmitting-instrument is on the 
switch, while the circuit is closed through the transmitting-instru- 
ment itself when its weight is removed from the switch. 

4. A transmitting-instrument hung on a spring-switch, which 
spring-switch has two points, the lower one dead, the upper one 
making a contact with the ground, combined with another trans- 
mitting-instrument suspended on a similar switch, which switch 
has its lower point connected with a signaling-instrument, and its 
upper point connected to the transmitting-instrument, substanti- 
ally as described. 1 

5. The combination of a suspended transmitting- instrument, 
spring-switch, and „„ independent of the con- 
necting-wires, whereby the weight of the transmitting- instrument 
is taken from the wires, substantially as described. 

6. The combination of two telephones, oonnecting-wire, and 
battery, and two 3 connected and combined sub- 
stantially as described, whereby when the weight of the tele- 
phones rests on the spring-switches a through-circuit is made by 
means of the battery through the signaling-instrument, while 
when the telephones are raised a circuit is made through the tele- 
phones and the battery is cut out. 

7. The combination of a connecting-wire carrying an electric 
circuit, and attached to the spring-switch PAVE contact-points, 
and a transmitting-instrument suspended to said spring-switch, 
connected and combined substantially as described, whereby the 
weight of the transmitting-instrument upon the switch causes the 
switch to complete a circuit through itself, and to a ground or a 
signaling instrument, while when the transmitting-instrument is 
raised a circuit is made through said transmitting-instrument. 

8. A telephone having two connecting conducting-cords and 
one suspending non-conducting cord, the said non-conducting 
cord being shorter than the two conducting-cords, whereby the 
weight of the telephone is taken from the conducting-cords and 
rests upon the non-conducting cord, substantially as required. 


The patent of which the claims are quoted above has but 
two years to run from May 27, 1894—or in other words, it 
will expire on May 27, 1896. In the most important claims 
of this patent—the first, second, third and fourth—the 
term “transmitting instrument” is employed instead of 
“telephone” in all but the first claim. The intention 
of the patent, however, is entirely clear and it is 
doubtful whether splitting hairs on the part of those who 
would infringe or evade the patent on this ground would 
be successful before a Court. The next important and 
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broad e upon telephone support switches is that of 
Geo. M. Phelps, of December 2, 1879, numbered 222, 201. 
It will be noticed that while there are only three claims, no 
words are wasted, and the claims cover steolutely all that 
class of telephone supports in which a circuit-changing 
telephone switch is operated positively in both directions 
by the removal from, and replacement of, the telephone in 
its support. There are many subsequent patents subsidiary 
to this one just as there are many patents subsidiary to 
Roosevelt’s. The following are the claims in full of the 
Phelps patent : 

1. Acircuit-changing telephone switch-lever actuated positively 
in both directions by the removal from or replacement of the 
telephone in its support, substantially as hereinbefore set forth. 

2. The combination, substantially as hereinbefore set forth, of 
the telephone supporting hook, the pivoted forked switch-lever, 
oe e circuit-changing switch-pieces or contact-springs mounted 

ereon. 

8. The improved telephone-switch hereinbefore described, con- 
sisting of the combination of the e the pivoted 
forked switch-lever, its contact-springs, and the circuit-wires, 
whereby the circuit-changing is positively controlled by the 
removal from or replacement of the telephone in its support. 

The next stroke of genius on the part of the Bell Com- 
pany—or rather Western Electric Company—in the matter 
of supports was in securing control of the patent of Ezra 
T, GAlilana, of May 31, 1881, No. 242,195. After the 
patents of Roosevelt and Phelps there seemed to be only 
one important variety of hook to be covered, and that was 
the fixed hook in which the telephone when supported was 
shunted out of circuit by the mere contact of the eye car- 
ried by the receiver with its support when hung thereon. 
The claims of this patent, however, do not seem to be quite 
so inclusive as those of its two predecessors. There are 
forms of hook support not covered by these claims, which, 
it would seem, might as well have been included as not. 
The claims are as follows: 

1. A telephone apparatus comprising, in combination with a 
telephone and its support, one or more 5 carried by 
the telephone and electrical connections, as indicated, whereby, 
when the telephone is on its suppor the current passes through 
the latter without passing through the telephone, substantially as 
described. 

2. The combination of a telephone, an eye or equivalent device 
carried by the telephone and electrically connected with one or 
both the Sne Dg- poate, and a supporting hook or pin, substanti- 
ally as described. 

8. The combination of an electrical circuit, a transmitter, a 
hand-telephone, a support for the hand-telephone, a contact- 
piece carried by the telephone, and electrical connections, sub- 
stantially as described, whereby the hanging of said telephone on 
its support cuts both itself and the transmitter out of the cir- 
cuit, as set forth. 

4. A telephone provided with an eye or equivalent device 


5 connected with one or both binding- posts, as set 
0 


It will be noticed that a telephone carrying a contact 
piece which is not in electrical connection with either of 
the binding posts is clear of the second and fourth claims. 
Again, if the telephone so arranged hangs upon its support 
in such a manner that the current is divided, say, equally 
between the support and the telephone, the device is also 
obviously clear of the first claim, which definitely specifies 
that when the telephone is on its support the current pas- 
ses through the latter without paeng through the tele- 
phone. In order to be clear of the remaining hook pat- 
ents, however, the transmitter used must employ no induc- 
tion coil for the reason that the device would then fall 
under the shadow of the great patent of Thomas A. Wat- 
son, of January 9, 1883, No. 270,522, the claims of which 
are as follows: 

1. In combination with suitable contact-points and springs 
electrically connected with the call-circuit and the primary and 
secondary circuits of a transmitter, the latter circuit including the 
hand-telephone, a lever electrically connected with the main line 
in a eee one-circuit, substantially as described, to bring in the 
hand-telephone and transmitter and break the call-circuit, or to 
cut out the hand-telephone and transmitter and establish the call- 
sian accordingly as the lever is moved in one direction or the 


er, 
2. In combination with suitable contact-points and springs 
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electrically connected with the call-circuit and the R 
secondary circuits of a transmitter, the latter including a d- 
telephone, a lever electrically connected with the main line and 
provided with a hook to support the hand-telephone, and a spring 
tending to overcome the weight of the hand-telephone, substanti- 
ally as described, to bring in the hand telephone and transmitter 
and break the call-circuit, or to cut out the hand-telephone and 
transmitter and establish the call-circuit, accordingly as the hand- 
telephone is removed from or hung upon said hook : 

In combination with suitable stops connected with the pri- 
mary and secondary circuits of a transmitter, the latter including 
the circuit through the 3 a lever electrically con- 
nected with the main line and adapi ed to support the hand- tel 
ephone, and provided with a spring tending to overcome the 
weight of the hand-telephone, substantially as described, to com- 
plete the local circuit through the transmitter, and at the same 
time connect with the main line the secondary circuit through 
the transmitter and hand-telephone by taking the hand-telephone 
from the hook. 

4. In combination with a magneto-generator, a main-line tel- 
ephone.circuit and a shunt-circuit passing through the magneto- 
generator, the push-button U to break the shunt-circuit, sub- 
stantially as described. 

5. A switch-lever and contacts for connecting with the line- 
wire either a telephonic circuit or a call-circuit, according to the 
position of the switch-lever, in combination with the magneto- 
5 its shunt and push-button, the said magneto- generator 

ing connected with the call-circuit, substantially as described. 

6. In a telephonic circuit, the spring-hook D, adapted to sup- 
port the weight of the hand-telephone, in combination with the 
contact-springs 3', s*, and s, connected with the transmitter hand- 
telephone an e substantially as described, for 


e purpose u. n 

7. In a telephonic circuit, the spring-hook D, adapted to sup- 
port the weight of the hand- telephone, in combination with con- 
tact-springs s' $° and their connections, substantially as described, 
to automatically establish the primary local circuit through the 
transmitter, and at the same time bring into the main line the 
circuit through the hand-telephone and the secondary circuit 
through the transmitter by taking the telephone from the hook. 

8. Aswitch-lever connected with the main line of a telephonic 
circuit and movable in either direction, in combination with 
the contact-springs, 8' s* 8°, the transmitter, the hand-telephone, a 
yc ina circuit and suitable connecting-wires, substantially as 

escribed. 


This patent especially in connection with those of 
Roosevelt, Phelps and Gilliland, has been responsible for 
many sleepless nights to many inventors. The first claim 
of the Watson patent would seem to be especially pro- 
ductive of insomnia. The specifications and drawings 
would indicate that an automatic switch only was intended 
to be covered, yet in the first claim the inventor seems absent- 
mindedly not to have mentioned the fact. Those inventors 
and manufacturers who are preparing to go into the tele- 
phone business and who propose to use magneto call-bells 
may profitably direct their attention to the 4th and 5th 
claims of this patent. 

In connection with the subject of support patents, a good 
story is told of an enthusiastic inventor who called recently 
at the office of an electrical journal, asking the opinion of 
one of the staff upon his invention. The newspaper man 
complimented the inventor upon his ingenuity but ob- 
served, “ I see that you use an automatic gravity switch 
which, if placed upon the market, will infringe the Roose- 
velt patent ; I would suggest that you change your device 
so that it will be clear of this patent and also of the other 
patents upon telephone supports.” “Very good,” the 
inventor replied, “I shall do so; this evening I shall take 
up the matter and think it over.” If you can spare the 
time, suggested the newspaper man, you might think it 
over a little to-morrow evening also.” 

Nork.— In the first section of this article [ELECTRICAL ENGI- 
NEER January 17, p. 45] Phelpe’s telephone patent was referred to 


as No. 222,201, Dec. 2, 1879. The reference should have read: 
No. 220, 209, Sept. 80, 1879. 


ELECTROLYTIC POLARITY TEST PAPER. 


WE have received from Dr. Durand Woodman, analytical and 
technical chemist, No. 80 Beaver street, New York, some strips of 
electrolytic test paper for determining the polarity of electric cir- 
cuits. The current from two or three Leclanché cells, or say, a 
a 8 of sous 4 ra up, is 0 5 a ia oe 
color at the negative pole. Specimens o i can o 
tained from Dr. Woodman, ae 
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SYSTEMATIC NOMENCLATURE, 


A LETTER appearing in Nature by Prof. Geo. F. Fitzgerald 
and Mr. F. T. Trouton contains the following interesting remarks 
on the above subject. 

If once for all some system of termination was settled upon 
(as in chemistry, for the increasing oxidation results, &c.), the 
coinage of words as fresh needs arose would proceed automati- 
cally on rational lines. 

This might very well form the object of a special committee of 
the British Association. 

Mr. Oliver Heaviside’s system for electromagnetic matters 
much to recommend_itself for adoption, also, in general 
physics. 

For example, after the plan (1) conduction, (2) conductance, 
(8) conductivity, we would have, in the case of radiant energy, 
(1) radiation, (2) radiatance, (8) radiativity. 

The first is for reference in a general way to the phenomenon 
in question; the second refers to its amount in appropriate units 
in any individual case; while the third is suitable for expressing 
the peculiar action or factor in the phenomenon by dif- 
ferent kinds of bodies. Thus the radiatance from a hot kettle 
would be the total quantity of energy lost per second. The radia- 
ney would be the quantity of this per square centimetre. 

ith a view of examining the feasibility of this system, the 
following list is subjoined. Many of the words appear at first as 
if they would prove most awkward in practice, but remembering 
similar fears (which subsequently proved groundless) in electro- 
magnetic matters, one is afraid to say they are due to more than 
unfamiliarity. 


Phenomenon | Amount of Coefficient of 
Absorption Absorbance Absorbivity 
Attrition Attritance Attritivity 
Diffusion Diffusance Diffusivity 
Emission Emissance Emissivity 
al eri Expansance Expansivity 
ion Extensance Extenatvity 
Friction . 
Gravitation Gravitance Gravitivity 
eat Heatance Heativity 
I Inertance Inertivity 
Polarization Polarizance Polarizivity 
n tance Reflectivi 
Refraction Refractance viby 
ation Rotativity 
Solution Solutance Solutivity 


Special attention deserves to be called to inertance as a good 
name for mass, and inertivity for density, to rotatance for moment 
of momentum, and rotativity for moment of inertia. 


ON THE EDGE OF THE FUTURE "—THE VISION OF PROFESSOR 
HOUSTON. 


As regards the future of electricity as an economical agent, 
Prof. Edwin J. Houston in the January McClure’s Magazine says: 

In the nearer foreground I see a practical method for the 
production of electricity directly from the burning of coal. This 
achieved, there necessarily follows the universal adoption of the 
electric motor as a prime mover ; the relegation of the steam en- 
gine to the scrap heap, and the almost immediate realization of 
the airship as a means of transportation. 

‘*‘ Assuming the cause of chemical affinity to lie in the unlike 
electric charges of the combining atoms, I see the practical real- 
ization of electric synthesis, whereby wholesome food products 
will be sien formed under the potency of electric affinities. I 
see, too, a marked advance in electro-therapeutics, whereby human 
life will be prolonged and its sufferings alleviated. Diagnosis and 
prognosis will be profoundly aided by exact electrical measure- 
ments of the various organs of the human body as regards their 
electromotive force and resistance. The electro-therapeutist of 
the future will employ electric charges and currents for restoring 
the normal. charges and currents of the body, as well as for the 
stimulation of nervous or muscular tissues. 

„Back of these achievements I discern a practical apparatus 
for seeing through a wire—i. e., a device for looking into a re- 
ceiver at one end of a metallic wire and seeing therein a faithful 
reproduction of whatever optical images are impressed on a trans- 
mitter at the other end—even though thousands of miles inter- 
vene. I see the possible use of the step-down transformer for the 
preparation of a road bed or road surface by the vitrification, in 
situ, of clay or other suitable soil, by the intense heating power of 
enormous currents of electricity. 

„These things I believe I see with fair distinctness. In the 
further background I faintly see, dimly outlined through the clouds, 
an apparatus for the automatic reppu aon of unwritten, unspoken 
thought, and its accurate reproduction at any indefinite time af- 
terward.” 

This dream of man’s future is full of brightness. 
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MISCELLANEOUS. 


THE ELECTRICAL TRANSMISSION OF POWER 
FROM NIAGARA FALLS.—VII. 


BY PROF. GEORGE FORBES. 
(Discussion.) 


Mr. J. SWINBURNE said the first thing that struck him on 
reading the Paper was not a purely electrical question, buta com- 
mercial one, aud that was, what was this power going to cost? 
What was it going to be sold at, who wanted it, and what were 
they going to do with it? The cost of the power was not given 
in the Paper. ln time it must become public property, and he 
could not be asking Prof. Forbes any secret, because villages and 
cities were being built and factories started, and he hardly ima- 
gined the ’cute Yankee was ready to build villages and start fac- 
tories without knowing what the power was going to cost. This 
was rather a curious question, and a rather surprising one when 
they went into it. In most industries the power used was quite a 
small proportion of the cost of running a factory, whatever it 
might be. In others, of course, it was a very large proportion. 
But in such cases, for instance, as flour milling, the cost of power 
was really a very small proportion, and it would hardly pay to 
remove a flour mill to a place where power could be had cheap 
from a place where labor was cheap. In other cases, such as 
tearing up wood pulp, of course the cost of power was a much 
more serious matter. But in dealing with very large power plants 
it generally came out, unless the load factor was very good indeed, 
that the cust of coal was not such a serious item as they might 
expect. Some time ago he worked out a scheme for transmitting 
power from the Midlands to London, and he found it was very 
largely a matter of interest, for he found that the interest upon 
capital was so enormous when compared with the cost of coal that 
the cost of coal was hardly a factor to be considered at all. There 
was also another important question in connection with this. They 
wanted to know who was going to use the power. The problem 
was entirely different according to whether they wanted to supply 
small users who required one tenth of a horse power, or to run 
printing machines in a district like Fetter-lane, with 2 or 3 H. P., 
or to drive aluminum works, where they would want hundreds 
or thousands of horse-power. The difficulty with medium powers 
was to start the motors. That did not come in with large powers; 
it was a small detail then. Referring to the extra output from a 
double current, there was something in that undoubtedly, and as 
a matter of interest he would like to mention that the question of 
the transmission of power for long distances by means of double 
alternating current was really before electrical engineers as early 
as 1887. e had nothing to do with it himself, so he had all the 
more pleasure in mentioning that at Messrs. Crompton’s they had 
an inquiry for a large power transmiesion in Australia, and they 
discussed a method and decided that it should be alternating. 
Mr. R. B. Rogers, then his (Mr. Swinburne’s) assistant, suggested 
that the right way to do it was by double current, winding the 
armature all over with wire. In fairness to Mr. Tesla and others 
he must say that he did not think Mr- Rogers realized that this 
double-current plant would be self-starting, but he quite realized 
other advantages. But the extra output, which was one of the 
features mentioned by Mr. Rogers, with a little illusory when 
they dealt with very large machines, The next thing he ought to re- 
mark was the very high infrequency which Prof. Forbes used, an 
infrequency of 0.04 sec. per period. He would like to add to what 
Mr. Mordey and others had said about transformers. Everybody 
who had done much practical designing would wish to protest 
against the large amount of general statement in the Paper 
‘ull other things being «qual,” and soon. The whole gist of the 
matter was in the all other things being equal.” In making a 
radical alteration such as that the whole comparison turned on 
the other things.“ He protested also against the introduction 
into a scientific Paper or well-known facts.” Whenever an 
author said a thing was a well-known fact he was sure to be 
wrong. As to the 5 lights, one rather important point 
ought to be threshed out. elmholtz was the first, he believed, to 
investigate the frequency which worries the eye ; whether Helm- 
holtz quoted or investigated he was not sure. Helmholtz was 
concerned with the frequency that worried the ear, and went on 
from that to the frequency that worried the eye, which he found 
to be a frequency ot 25. It must be borne in mind that the fre- 
quency of the flickering in the lamp was always double the fre- 
quency of the current. so that would mean, according to Helm- 
holtz, that the eye would stand an alternate current frequency of 
1244. It was very curious that Helmholtz's and Forbes's results 
did not agree. Prof. Forbes observed a flickering at a frequency 
of 48, or a frequency in the lamp of 96, whereas Helmholtz said 
the point of limit was 25, so that there was a very large discrep- 
ancy between the observations of electrical engineers and the 
observations of Helmholtz. As to capacity, Prof. For. es took a 
great deal of trouble to eliminate capacity from bis system. He 
(Mr. Swinburne) could not help thinking he was wrong there. As 
soon as Prof. Forbes had in all these triple and double- current 


[VoL XVII. No. 300. 


motors he would find he had a whole lot of consuming devices on 
his circuit to take up lagging current. Capacity in the mains was 
very much like putting a redressed circuit round the field-magnets. 
Mr. Crompton and he went into the question of frequency some 
ears ago, and they advocated about the same frequency as Prof. 
orbes—about 20. But on looking into the matter they found 
they were wrong. In the first place, the transformers came out 
outrageous. In the second place, a point which Prof. Forbes had 
not mentioned, there was the heating of the field-magnets. If 
they were going to use very low frequency their pole-pieces would 
be very broad ; the peripheral angle covered was large, and if the 
pole-pieces were not laminated they would get very hot. If they 
were laminated in the direction of movement they got over the 
difficulty of heating due to the Foucault currents in it, but they 
did not get over the difficulty of the enormous hysteresis loss, and 
he was not sure that this was not going to be a serious difficulty. 
Mr. S. F. WALKER said with reference to the winking of 
incandescent lamps, if they used thick filaments they could make 
the frequency as little as they pleased. He would like to know 
what the cost of the culvert which Prof. Forbes described was 
oing to be. It appeared to him that town distribution would 
have to come to that. At present they buried their cables, and 
they could not be certain what was going to happen to them. 
Sooner or later faults would be generated: experience in connec- 
tion with telegraph lines would bear that out. Therefore, he felt 
confident that sooner or later subways would have to be made for 
town work, and the conductors would have to be carried so that 
a man could walk upright and examine them. Of course, the sub- 
ways might be used for a good many other things. The only 
question was one of cost, and it was important to know what that 
would be. The revolving parts in Prof. Forbes’s dynamos were 
very heavy, and the speed seemed to him to be high. He had fol- 
fowed the designs for the bearings and so on very carefully. They 
could provide for the speed, for the centrifugal force, and the 
twisting strain on the spindle, which was a most important mat- 
ter, but there was a big difficulty when they came to provide a 
steel spindle which was very large, as it would have to be to stand 
the enormous twisting strain; they could never be quite certain 
what they got inside. He believed he was correct in saying that, 
in this country, at any rate, all machines which had such heavy 
moving masses as this revolved at a very much lower speed, some- 
thing like one-tenth. 

R. FERRANTI said it was well known that dynamo contrac- 
tors and designers from all the world over had submitted plans to 
the Niagara Company. It seemed to him that it would be very | 
hard to design adynamo which was not in every way the best 
from the knowledge which the gentlemen of the Cataract Con- 
struction Company had had put before them. There were, how- 
ever, several important features in which the dynamo proposed 
was novel. One of them was the method of insulating the coils. 
He had not heard of any other public proposition except that of 
Prof. Forbes for doing it in that way. It might be interesting to 
know that in the provisional specification of a patent he (Mr. 
Ferranti) had abandoned, occurred a passage describing a very 
similar arrangement. He let that drop, and he thought wisely 
so. He had had the pleasure lately, even since the last discussion, as 
well as before the Paper was read, of going round some of the works 
on the Continent, much as Prof. Forbes and the other engineers 
of the Cataract Construction had done. Although he thoroughly 
disagreed with the general design of the machine, he recognized 
some details of value in it, but these were embodied in the designs 
sent in by Mr. C. E. L. Brown, of Baden, perhaps the man who had 
done most towards yas thee he work and long-distance trans- 
mission. With regard to the cooling of the bearings, it was a very 
general practice amongst English and Continental engineers to 
circulate water continually in the jacket round the bearing, which 
of course was preferable to throwing water on from a hose accord- 
ing to marine practice, but in this case he should say it would be 
very effective if water were always lefton. There should surely 
be enough water at Niagara to make this possible. He considered 
the exciting a large plant like that in series was anything but the 
best arrangement; he believed the old parallel method of exciting, 
had many points in its favor. The question of transforming up 
was in practice a very awkward one. It led to many objectionable 
results, and was especially bad where it was combined with other 
dy namos working direct on the circuit at high pressure. He 
believed it was contemplated to make those dynamos of higher 
pressure than 20,000 volts; then, he supposed, the old ones would 
have to be rewound, remodeled, or worked on this objectionable 
plan. There was, he thought, a very great difference, which 
might not appear at first sight, between designing dynamos and 
building them; in fact, a thing which one made one’s ordinary 
daily business, was very different from getting together a collection 
of all the information which was available in the world, and, then, 
without any previous knowledge of dynamo design, and especially 
building, and more e- pecially running, to design a machine which 
was hoped to fulfil great expectations. With regard to jhe next 
point, that of the construction of the line and the voltage to be 
used, as he understood it, it was proposed to use an electromotive 
force of 20,000 volts on the assumption that, as at Deptford, there 
had been used an electromotive force of 10,000 volts; 10,000 volts 
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with one pole to earth, so the safety would be equally great with 
20,000 volts, and both poles insulated. He thought this was a 
great fallacy. If they had two cables both insulated from earth 
and charged in this way, it was exceedingly unstable and 
dangerous. If they adopted the safest method of conveying elec- 
tricity, namely, by concentric cables, then the outer conductor 
took the same potential as that of the earth. If the two cables 
were separate they were liable by any accident which might occur 
in practice to have one put to earth. Then they would havea 
reversal of strains, the whole theory of 20,000 volts being as easy 
as 10,000 being upset. and they would have conditions which they 
had not provided for. Taking this pressure of 20.000 volts, the 
question was how to insulate it. He read in the paper that a sub- 
way had been partly built to carry the cables. The first impression 
upon his mind, and also the last after carefully considering it, was 
that that subway would be a very hot place: 10,000 volts was 
quite alarming enough when it got out of control ; 20,000 with big 
horse-power at the back would, hethought, be worse. He thought 
it was quite possible if any fault did occur in the subway it would 
cause a very serious state of affairs in the whole of that subwav, 
or, at any rate, through a considerable portion of it, and it would 
probably lead to the complete breakdown of the system. Next 
they had the question of periodicity. He could not agree with 
the periodicity of 163 per second, or even with a periodicity of 25. 
He was sure there must be a considerable amount of lighting to 
be done. Why should this lighting be sacrificed? Was there 
going to be a proportionate gain in the general working of the 
system by using such a low periodicity? He did not think there 
would be. He believed the system adopted by Ganz at Buda- 
Pesth was a more satisfactory one to work at, somewhere about 
40. It certainly rendered both arc and incandescent lighting 
possible, and was somewhere about the happy medium. With 
regard to the higher periodicity which they had heard spoken of 
in connection with this Paper, there were enormous difficulties in 
working with it. It had been spoken of as though it really was 
not an important thing; but there were very serious effects. In 
the first place, the capacity effects were much worse where they 
had to deal with capacity at this high periodicity, and what was 
much worse than that again was the magnetic retardation due to 
the field excited round the conductors. This would be alluded to 
fully in a Paper shortly to be read, and he would not further 
touch upon it, except to say that it was a very grave difficulty. 
He ventured, however, to say that so high a periodicity as 100, or 
even 86, as at Dentford, would be fatal to an economical working 
of the system. They came now toa most interesting question— 
how was electricity to be transmitted to a very great distance, by 
what method was it going to be done? Was it going to be done 
by alternating currents or by continuous current? He must say he 
did not see the faintest chance of its being done with the continuous 
with the present knowledge; but, at the same time, he saw very 
grave difficulties in the way of doing it by alternating currents. 

There was one side of the question which he thought was much 
more important to the Institution than the periodicity, or the 
electromotive force, or the design of the dynamo. It was the general 
principle upon which the Cataract Construction Company had 
obtained its information. They proceeded in an exceedingly clever 
way. They formed a Commission, asked the greatest scientiste of 
the day to join them, got a room at the City and Guilds Institute 
at South Kensington, and gave the Commission power to offer 
prizes, very small ones, and used other means, in fact any means, 
by which they could draw and collect information. He had had 
the pleasure of meeting some of the people who had sent in 
specifications. He himself did not send any. Various schemes 
were sent in. There were those great scientists, men they would 
not think of questioning, to give the thing perfect legality, and 
every body thought it was a good thing. The information was not 
sent in by amateurs, but by people who had to make their living 
by building dynamos or some such articles. One firm spent at 
least £1, in doing it, and they might take it that that money 
did not represent the whole cost nor the value of the brains 
of those able men who had been engaged in working out a 
scheme. Nothing sufficiently satisfactory having been obtained, 
what was the next step? The engineers of the company were 
sent round to the different works on the Continent to gain 
information, the Company knowing full well all the time that 
that information was not going to be used to the benefit of 
those who gave it, or be adequately recompensed. It was upon 
the information so obtained that the designs and schemes which 
had been put before the Institution had been got out; it was upon 
the work of the world, the electrical world, unrecompensed, that 
the undertaking would be carried out at Niagara. He did not 
blame Prof Forbes, but it had been beautifully worked out by 
the Company, and nearly everbody had fallen into the trap. 


THE DESIGN OF SWITCH CONTACTS AND BREAKS. 


I HAVE been searching for some time past for rules for the 
design of switch contacts and breaks to suit various currents but 
have found no articles as yet on this subject. Can any of your 
readers give me any information or references on this subject ? 


V. 
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THE THEORY AND DESIGN OF THE CLOSED COIL 
CONSTANT CURRENT DYNAMO.—II. 


BY PROF. HENRY 8. :\CARHART. 


THREE METHODS OF GOVERNING. 


Assuming still practically constant speed, we next inquire 
into the methods employed to maintain a constant current with- 
out appreciable sparking by rocking the brushes round the com- 
mutator cylinder. 

In one machine the brushes are moved automatically by means 
of a small electric motor and at the same time field coils are suc- 
cessively cut out as the brushes rock forward with a light load. 
A pair of brushes is used on each side and they are kept at a fixed 
distance apart. By these combined means the machine can be 
run on short-circuit with normal current and without sparking. 

Another system leaves the field coils constantly in circuit but 
employs two pairs of brush+s and varies the angular distance be- 
tween the members of each pair when the brushes are moved. 
The movement of the brushes is effected mechanically in response 
to any change in the main current till the current is brought back 
to the normal value. In these machines the spread of each pair 
of brushes, or what is sometimes called the overlap of the 
brushes, is lessened as they rock forward toward the polar centres. 
Very satisfactory results are secured in this way. 

In the third class of machines only one pair of brushes is used 
which lap over about two or three commutator sections and the 
regulation of the current is effected solely by the movement of 
this one pair without change of overlap and without disturbance 
of the ampere turns on the field. The brushes are moved me- 
chanically by means of an automatic regulating device. No less 
satisfactory results appear to be secured by this method than by 
the others, while the mecharism as a whole is somewhat simpler. 

I have described these three methods for the purpose of point- 
ing out their bearing on the theory and design of closed-coil 
Gramme rings for constant currents. The important question is 
not how to get the necessary E. M. F. with such a dynamo, but how 
to vary the E. M. F. in response to the varying demands of the ex- 
ternal circuit, without injurious sparking at the brushes. 

The k. M. F. is controlled in all three of these methods by rock- 
ing the brushes, and the other differences in the devices are made 
necessary for the supression of the sparking. This brings us to a 
Consideration of 185 most intrinsically interesting 155 a 8 

r. viz., the conditions necessary to suppress sparking and the 
N of design required to furnish them. 


SUPRESSION OF SPARKING. 


If we assume that the armature is well balanced electrically 
and magnetically and that the brushes have a proper bearing in 
contact with the smooth commutator, the conditions requi to 
commute the current without sparking are known to be as fol- 
lows: With atwo pole dynamo, the current is divided through 
the armature, one half going from brush to brush through one 
side and the other half through the other side. Hence when an 
armature coil is carried past the brush it is transferred from the 
one circuit throughout the armature to the other, and at the same 
time the current through it reverses its direction. This constitutes 
theact of commutation. But the sudden decay of a current through 
a coil in one direction and its growth to an equal value in the other 

ives rise to an E. M. F. of self-induction opposing the change. 
is E. M. F. will prolong the flow of the current on one side of the 
brush and will op it rise on the other side. Hence if the coil 
is short-circuited by the brush lapping over the two consecutive 
commutator segments to which its ends areconnected, even when 
the coil passes the neutral plane of the dynamo, the E. M. F. of 
self-induction produces a local current through this coil; and 
when the one end of the coil slips past the brush and becomes a 
part of the other half of the divided circuit the current which 
should reverse through it meets the opposing current and breaks 
over the gap to the brush with a spark. Hence the commutation 
must not take place at the neutral plane but in advance of it, and 
in a field where the induced E. M. F. in the coil shall be just suf- 
ficient to offset the self-induction, and in addition reverse the cur- 
rent in the coil while it is passing through the brush or pair of 
brushes, and cause it to grow to the normal value at the instant 
when one end of it passes out from under the brush. The induc- 
tion from the field must be sufficient to bring the one current to 
zero and to set an opposite one of equal value flowing in the coil, 
during the time it is under the brush. Then the commutation 
will be kless. 

Now if the current is kept constant in strength the field induc- 
tion required to accomplish the results described is approximately 
the same, whether the coil is short-circuited at one angle or an- 
other in advance of the neutral plane. It would appear at first 
thought that, unless the induction in every part of the field from 
the neutral plane to a point nearly 90 degrees in advance of it is 
substantially uniform. terrific sparking must result when the 
brushes are shifted far forward to vary the electric pressure to 
suit the requirements of the circuit ; for, if the induction is in ex- 
cess of the requirements to accomplish the result described in the 
commuted coil, then the current will circulate through it during 
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the short-circuit, and the rupture of this on leaving the brush will 
cause sparking. I have illustrated this action in the followin 

manner: Se tely excite the field magnets of a machine, whic 

can run on short-circuit even. with a forward displacement of the 
brushes without sparking. Then, leaving the armature on open 
circuit, rock the brushes forward ; the sparking will increase with 
each advance till it becomes terrific and endangers the machine. 
The induction to which each coil is subjected in an excited field 
produces a large current in it while it is under the brush, since 
there is less self-induction in the coil to offset the induction from 
the field than there is when the machine is self-excited and work- 
ing in the normal way. There is another reason to be described 

ater. 

Considerations of this kind have lead some writers to say that 
sparkless commutation for any position of the brushes can be ac- 
complished only when the induction in the field is made uniform. 
The Statter constant current machine in Eagland is made on this 
principle. Portions of the pole pieces are laboriously cut away at 
such points as to make the density of the lines of force entering 
the armature overa given angle equal. Of course a machine built 
in this way will permit of shifting the brushes through a consider- 
able angle in order to vary the potential difference without intro- 
ducing sparking, but while a uniform field accomplishes the 
result, no such uniformity is required; the same result may be 
secured in other ways. The first method already described weak- 
ens the field when the brushes move forward by cutting out am- 
pere-turns in the field magnet. This reduces the induction to the 

roper amount at each point without changing the overlap of the 
bre It is made necessary by the very high saturation of the 
armature core in this machine. It has the advantage of greater 
economy with small loads because fleld resistance is cut out. but 
it requires a more complex arrangement of parts on the machine 
than suffices for the mere movement of the brushes. 


THE NORTHWESTERN ELECTRICAL ASSOCIATION. 


The annual meeting of the Northwestern Electrical Associa- 
tion was held at the Hotel Pfister, Milwaukee, on January 17, 18 
and 19, as noted in our columns last week. 

At the evening session Mr. W. N. Stewart, of the Siemens & 
Halske Electric Company, read a paper on the Advantage of 
Direct Connection.” describing his idea of a model central station, 
his plans being based on the methods employed in several 
European cities.! 

Prof. D. C. Jackson of the Wisconsin University, read an in- 
teresting paper on ‘‘ Essential Station Instruments”! that is 
worthy of careful perusal. 

On Thursday President Paige called the members to order at 
10 o'clock, and a ballot was taken resulting in the selection of St. 
- Paul as the city in which the semi-annual meeting would be held 
on the third Wednesday in July. Of the 27 members voting, 20 
favored the city named. 

Mr. WILL W. Low, president of the Electrical Appliance Com- 
pany, Chicago, then read a paper on The New Things in Elec- 
tricity,” holding that from the central station-man’s point of view 
the very complete catalogues and discount sheets, together with 
the salesmen possessing consciences, are the best among the new 
things in the supply business. Mr. Low then briefly referred to 
the inherent excellent qualities to be found in an insulated wire, 
a new transformer, an alternating arc lamp, and an incandescent 
lamp which his company is handling, and of the merits of which 
natural modesty forbade him saying more. As all but one of the 
supply-men present,—a gloomy individual answering to the name 
of Bunce,—claimed to have a conscience, the paper was not 
discussed. 

Mr. W. Forman CoLLINS followed with a thoughtfully pre- 
pared paper on the Economical use of Transformers,” * dealing 
more especially with the theoretical side of the question, and 
maintaining that the highest economy is secured when the trans- 
formers are large and few in number. 

MR. PARMELEE J. Mc FADDEN, of the staff of the General Elec- 
tric Company followed with some interesting practical details, 
so Clearly and concisely presented that little was left for discussion. 

Following the opening of the discussion, Mr. JOHN SCHUETTE, 
the well-known banker of Manitiwoc, related his experience in 
dealing with the question of transformation of currents, and his 
remarks were listened to with interest. He believed that the only 
point to consider was how to get the best results from the equip- 
ment now comprised in their plants. Mr. E. L. DEBELL, of She- 
boygan, believed that for business houses where the load seldom 
varied, the individual transformer is the more economical, but for 
residences the best results are secured by using large units. The 
European practice of employing a bank of transformers was 
referred to; a suggestion made that inventors be asked to produce 
a practical device that would automatically cut out a single trans- 
former when not in service, and prevent the loss following the 
employment of many transformers after midnight. Then the 
relative merits of the five-wire direct current system versus trans- 
formers were discussed. Mr. W. N. STEWART was in favor of 
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the method com tively new in this country but which the 
Siemens-Halske Company, employ in several of its European 
stations. Mr. Stewart maintained that there was scarcely a town 
represented in this association standing in need of a transformer 
system, that the price of copper was no longer the bugbear to be 
dreaded, and that the limited area covered by the present circuits 
would, in many cases, render it a profitable investment were the 
present systems displaced by the five-wire. Mr. Stewart asked 
the very pertinent question why the General Electric Company 
had not brought out and developed the merits of the five-wire 
system they owned and which was an extension of the three-wire 
system: Five wires,” he said. can be installed more cheaply 
than transformers.” Then followed a ploughing up of the old 
danger field, and many hypothetical cases of death following the 
handling of lamp sockets on alternating current circuits, were 
referred to. Mr. FORMAN COLLINS and Mr. MCFADDEN explained 
how almost impossible was the likelihood of the primary current 
passing in on the secondary mains, as the secondary coil would 

urn out if the secondary fuse did not blow, which it had always 
been known to do. Mr. GgorGe Mayo thought that if there was 
the slightest danger to life from handling lamp sockets on alter- 
nating circuits it certainly would have been manifested long ago, 
for there were several hundred thousand such lamps in service. Mr. 
Debell referred to an accident resulting in a severe shock and 
burn, but admitted that the transformer was not of an improved 
type, but had a wooden base on which moisture often collected. 
Mr. MoFadden explained the facts of a case wherein a defective 
socket and a grounding of the primary current caused serious 
trouble, but admitted that it was a very rare occurrence. Mr. W. 
H. THORPE suggested methods for overcoming some of the diffi- 
culties mentioned. Mr. THOMAS GRIER stated that it was his 
practice to install transformers on a basis of an overload of 3814 
per cent. and that this method had proved satisfactory. Mr. P. 

. Korst referred concisely to the practice in several stations, 

and Pror. D. C. JACKSON stated that some of the troubles referred 
to might have been prevented had attention been paid to well- 
known laws of engineering, the trans ion of which always 
reacts unpleasantly on both pocket and physical comfort; that, 
usually, the better plan to follow when contemplating changes 
would be to call in engineering talent in each special branch of 
electrical work. These remarks were soe of endo 

At 2.80 P. M. the members again assembled and remained in 
session until 6 P. M. Following the call to order Mr. E. L. DEBELL 
of Sheboygan, read an interesting paper on ‘‘Corliss compound 
engines for Electric Light Work.” 1 

Mr. H. C. THom, of Madison, then stated that he had intended 
to prepare a paper on the subject How Shall Members buy 
Supplies,” but, with the permiæion of the president he would read 
two letters he had received and then follow with a paper entitled 
“ The Trend of Electrical Investment.” ! 

Hardly had Mr. Thom ceased ing when a discussion be 
that lasted for two hours. Mr. W. F. COLLINS believed that the 
real blame for having non-paying plants rests on the men who 
endeavored to save the cost of the services of a competent consult- 
ing engineer, and that in some cases it might prove profitable to 
employ an experienced electrical engineer to overhaul the entire 
plant and place it on a paying basis. MR. Norcross believed that 
only business 5 should prevail in this, the crowning in- 
dustry of the future; then there would be no aop payme lighting 
pianta Mr. STEWART referred to the fallacy of cutting rates. 

ENATOR MERRILL referred to the lack of knowledge regarding the 
cost of a horse-power hour; PROF. JACKSON 1 the wis- 
dom of first determining what the current costs at the dynamo or 
the switch board. Then the discussion drifted off into the keeping 
of station accounts and the proper rate to charge for arc and for 
incandescent lighting, and on motion, Prof. Jackson was re- 
. to prepare a paper „On the Best Methods of Keeping 

ntral Station Accounts.“ This Prof. Jackson promised to do 
provided the members would send to him copies of the forms 
now used and such data as would assist in the preparation of the 
per. 

Mr. JOHN SCHUETTE made an observation to the effect that his 
superintendent files a daily report, and at the end of each six 
months Mr. Schuette declares the dividends and divides the surplus 
profits among the stockholders. The appointment of a committee 
to recommend a schedule of prices for arc and incandescent lights 
was discussed and on motion carried. 

The following committees were then announced, several new 
aarp added, the business closed up, and an adjournment 
carried. 

a Committee on Legislation.—H. C. Thom, Geo. Merrill, George 
rimm. 

Committee on Transporation. —I. P. Lord, Pliny Norcross, O. 


Committee on Entertainment.—J. C. Woodward, W. B. Baker, 
L. E. Debell. 


Committee on tae Le 
orcross, 


islation for Underwriter’s Rules. 
H. C. Thom, Pliny 


.A. Andrews. 
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Committee for Preparing Rate Schedule.—Geo. A. Davis, 
George Farwell, P. H. Karst. 

The members and their friends, to the number of nearly one 
hundred, attended the banquet at 8.30, and listened to the remarks 
of the admirable toast master, Mr. W. H. Thom and several 
other witty speakers. : 

There was also some excellent music, after which Mr. Thom 
made a few Appropriate closing remarks, and the members ad- 
journed to the Clubroom where they passed the next two or three 

ours in making the night merry. 

On Friday the members and their friends were the guests of 
the local committees and visited the new and model shops of the 
Milwaukee Street Railway Company, the power house of the E. 
P. Allis Company, the Pabst Brewing Company, the Edison, the 
Siemens & Halske and the Badger local stations. 

From the beginning it was a very enjoyable affair and every- 
one—especially the supply men—were tireless in their endeavors 
to promote the best interests of all; and the bonds of good fellow- 
nna were closely united among the different interests repre- 
sented, 


ECONOMIC USE OF TRANSFORMERS.! 
BY W. FORMAN COLLINS. 


In the distribution of electrical energy by means of alternating 
currents the transformer may be considered to be the key to the 
situation, because by its use we are enabled to so change the form of 
the energy as regards its electromotive force and current as to 
render it suitable for the operation of all kinds of translating 
devices and transmit it from point to point cheaply and with small 
loss, and it accomplishes all this for us without any rotating or 
moving parts, which is its most important feature of value. By 
considering the several features of transformers and studying the 
way in which they operate we can arrive at the right way to 
secure the greatest economy in their use. Perhaps the best way 
to do this is to look at the problem as follows: The actions that 
go on in a transformer, the losses that oocur, the methods of con- 
struction and distribution. 

Actions. A transformer is, to all intents and purposes, similar to 
a dynamo which bas no rotating armature but in which, instead, the 
magnetic lines of force are caused to alternate rapidly by connec- 
tion with a source of alternating current; an electromotive force 
is produced in the primary coil by the alternating source varying 
the netic lines that link through the coil; these in turn pass 
through the secondary coil which is in inductive relation to the 
primary and produces an electromotive force in it also, because 
the two coils are connected magnetically by being wound about 
the same iron core. The rate at which the magnetic lines due to 
the primary current are cut by the secondary coil represent a 
measure of the electromotive force given to the aag f The 
voltage produced at the terminals of the secondary coil nds 
simply upon the ratio of the number of turns of the wire in each coil 
provided the induction is the same through both. 

A transformer on an alternating circuit possesses inherently a 
property of inductive resistance or impedance which is similar in 
ita action and effects to the back electromotive force of an ordin- 
ary motor which only allows the absorption of a very small cur- 
rent when there is no work being done by the motor, this small 
current being sufficient to rotate the armature and overcome the 
frictional and other losses. The inductive resistance of the prim- 
ary acts in the same way, Opposing the pressure on it and almost 
balancing it in a well designed transformer so that but a small 
current is absorbed in the primary when there is no work being 
done by the secondary in supplying lamps or other apparatus. 

Losses. There are several sources of loss in a transformer 
which may be divided into two classes; m 
or those which take place in the iron, and conductor 
losses, or those which take place in the copper coils. The 
former comprise magnetic leakage, the loss by hyster- 
esis due to the rapid reversal of the magnetism, heating of the 
iron core and eddy currents; the latter, the drop or loss of 
voltage in overcoming the resistance of the copper conductors and 
the energy dissipated in heat which varies as the square of the cur- 
rent pereng: Magner leakage is due to the fact that some of the 
magnetic lines of force leak out along the core instead of passing 
through the secondary ; this leakage effect is increased by the 
opposing etic action of the secondary to that of the primary, 
and the direct result is a Lowering of the electromotive force of the 
secondary. Even when there is no load on the secondary some 
magnetic leakage is taking place. When the transformer is 
running 1 Spe the primary coil absorbs current enough to produce 
a field sufficiently strong to balance the voltage of the primary. 
The current thus absorbed is termed the idle“ current and it is 
of course necessary to have it very small. 

The iron loss is dependent on the induction, and the amount 
and kind of iron used. It is generally conceded to be most advan- 
tageous to have the losses in the iron as small as possible, because 
they are continuous and are going on all the time irrespective of 
tbe conditions of the external circuit. On the other hand the 
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copper losses are only maximum during the periods of full or very 
nearly full load, which is not the general condition of the trans- 
formers, although it should be ; therefore it is unnecessary to have 
them unduly small; furthermore the element of cost enters quite 
markedly into this portion of the subject. When there is no load 
there is practically no loss in the conductors. 

Construction. It is very important to have a well designed 
and carefully built transformer because the coal bill will be most 
wonderfully affected by the employment of wasteful and ineffl- 
cient apparatus. Transformers are generally built with closed 
iron magnetic circuit to reduce leakage and keep down the pri- 

magnetizing current. It may be well to mention here in- 
cidentally the ‘‘hedgehog” type of transformer due to Mr. 
James Swinburne which uses an open iron magnetic circuit of 
special form. 

Care should be taken to have the resistance of the coils low to 
prevent drop of voltage and heating, and the leakage small. To 
carry out the latter condition the coils should be placed preferably 
one surrounding the other but should not be wound so that their 
turns interlace or are in alternate layers. The cores must be of 
finely divided iron, the laminations insulated from one another to 
reduce eddy current and prevent heating; stampings are gener- 
ally used because the manufacturing cost is thus lowered. A 
low induction must be employed to prevent undue heating and 
the iron must not even at full load approach the saturation point. 

A well made closed iron circuit transformer should give a high 
efficiency not only at full load but also at light load. For meas- 
uring alternating currents the various dynamometer instruments 
and the well known Cardew voltmeters are quite accurate for 
practical work ; although probably the most exact way is to use 
the electrometer which, however, is not well adapted for ordinary 
work as it is exceedingly delicate and requires suitable conditions 
and considerable skill and care in handling. 

Distribution. It is quite as necessary to arrange the trans- 
formers for any particular distribution so as to obtain the most 
economical performance at all times as to secure transformers of 
high efficiency in the first place. With the primary pressure con- 
stant, as the load on the station is increased the tendency of the 
secondary voltage is to drop on account of the leakage and the 
ohmic resistance of the coils. This must be compensated for at 
the station so as to maintain the pressure of the secondary 
circuits constant to ensure good service from the arc or 
incandescent lamps and motors that may be connected. 
transformer, however, supplied with constant electromotive 
force should give very nearly constant electromotive force on 
the secondary for all loads within its capacity. The usual 
condition of alot of transformers run from a central station is 
that of light load and often fora groas portion of the time with- 
out any logd at all. It has been observed by all operating alter- 
nating plants that with a non-inductive resistance such as incan- 
descent lamps the drop under varying load is smallest, being 
greater on arc lamps or motors because of the presence of sel 
induction in the latter, and it is even possible to have an actual 
rise in pressure as was experienced on the long cables of. the huge 
Ferranti station at Deptford, England, and ascribed to their 
capacity action. 

For running arc lamps it is not desirable to have the periodicity 
too low; about 50 is generally used. The average loss in dis- 
tribution by alternating currents is remarkably small, about 5 to 
10 per cent. divided up about equally between the circuits and 
transformers. Loss of energy is proportional to the square of 
the current employed and the weight of copper requi varies 
inversely as the square of the electromotive force, or in other 
words, one-fourth of the amount of copper is required to trans- 
mit any given amount of energy at twice the pressure, 

It is evident that a small converter will not be nearly as effi- 
cient as a large one because the magnetic circuit cannot be as 
short, relatively speaking or the copper coils as compactly arranged, 
and it will heat far more ; it is also plain that a small converter 
will cost more per lamp output than a larger one. From these two 
most vital considerations large transformers are both cheaper and 
more economical and less of thọm are necessary. They can be 
just as desirably used as a number of smaller ones, by taking a 
little care in laying out the circuits and 1 them so as to 
reach as many consumers as possible with a single large transfor- 
mer and ite attendant advantages. At first sight it might ap 
as if the increased amount of copper used in the larger secondary 
mains would be injudicious but this is not so (provided, of course, 
discretion is used) because the slight additional cost of conductors 
is completely overbalanced by the diminution of losses in the 
transformers which are permanent and continuous. The regula- 
tion of large transformers is also superior; they are much lighter 
for their output and cost less to install. The difference in effici- 
ency is quite marked between a 10-light converter and a 100-light 
one; for instance, while the former will probably have a full load 
efficiency of 88 per cent. or 90 per cent. the latter will be as high 
as 95 per cent. to 97 per cent. 

Summing up the conclusions arrived at, it is apparent that to 
fulfill the requirements of most economical operation, transform- 
ers of the highest all round efficiency under varying load should 
be used and so far as circumstances permit, let them be large in 
size and few in number. 
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SOME DATA ON THE COST OF TELEPHONE WORK 
IN NEW YORK CITY. 


The Metropolitan Telephone and Telegraph Company fur- 
nish the following interesting information with regard to cer- 
tain features of their New York Telephone System and the Broad 


Street Exchange, recently illustrated and described in our 
pages :— 

The Broad Street Exchange, which serves the district bounded 
by Wall Street and Broadway from Wall Street to the Battery, is 
the eighth central office of the New York telephone system. It is 
one of the four larger offices which have been placed in fire proof 
buildings specially constructed to contain telephone centres. In 
every feature it represents the most modern development of tele- 
phone engineering, and so rapid has this development been, that 
in no single item of its equipment does the Broad Street Exchange 
resemble the equipment of a telephone exchange of four years 

o. 

As an illustration of the continual reconstruction of a large 
telephone plant tbat is rendered necessary by the constant im- 
provements in apparatus and methods, produced in response to 
the continual demand of the public for increased telephone faci- 
lities and for perfect service, the Eighteenth Street Exchange is a 
case in point. This exchange was recently moved to a new build- 
ing, and to effect the removal an entirely new central office equip- 
ment was constructed. and the equipment of the old office, which 
had been in service a few days more than four years, was aban- 
doned and the greater part of it was sold as junk. 

The Broad Street Exchange at present supplies telephone ser- 
vice to some 1.100 subscribers, all of whom have been transferred 
from the Cortlandt street office, which, until lately, served nearly 
5,000 subscribers and was overcrowded. The ultimate capacity of 
the Broad street office is for 8,000 subscribers. It contains the 
latest type of metallic circuit multiple switchboard, a notable 
feature of which are the ingenious self-restoring indicators. 
These indicators return to their normal position automatically, 
thus relieving the operator of two manual operations, and conse- 
quently quickening the service. 

During the past year or two, improved methods of construction 
of lines and the placing of underground cables have been pushed 
with great vigor, resulting in the removal of old overhead wires 
and their substitution by copper metallic circuits throughout. In 
the Broad street district few old style lines now exist, and not a 
single wire enters the exchange overhead. All the subscribers’ 
lines are brought into the building through the basement in lead 
covered cables, each containing fifty metallic circuit conductors. 
At the ends of the cables the conductors are connected to lightning 
arresters, which prevent dangerous currents from reaching the 
switchboard apparatus. The conductors next through a 
special switchboard or connecting rack where they make their 
union with the wires of the operating switchboard proper. This 
connecting rack is designed to allow of the junctions between the 
subscribers’ lines and the switchboard being interchanged when- 
ever necessary, and gives great flexibility in the apparently 
complicated system of wires. 

Special features of interest are the generating plant, where 
current is produced for charging the switchboard transmitters 
and for ringing the subscribers’ bells: the desk of the wire 
chief,” provided with apparatus for testing the subscribers’ lines 
and locating “ troubles ;” the desks of the monitor and exchange 
mansger, which are 5 with lines . all parts of 
the switchboard to enable proper supervision of the operation to 
be maintained. 

The telephone system of New York City consists at present of 
eight exchanges, equipped with metallic circuit multiple switch- 
boards, having a total accommodation for 15,000 subscribers, up- 
wards of 9,600 subscribers’ stations, 800 private line stations, and 
80,000 miles of underground wire. The entire system is con- 
structed on a basis of exclusive metallic circuit working. About 
sixty per cent. of the subscribers now have metallic circuit lines 
and equipment, and the conversion from the old style grounded 
lines to metallic circuits is progressing with great rapidity. 

With a metallic circuit line and office equipment, a New York 
telephone subscriber can talk from his own desk to any one of 
upwards of 100,000 telephone subscribers in other cities, some of 
them over a thousand miles distant. This extraordinary develop- 
ment of telephony in America is in striking contrast with the state 
of the art in Europe, where subscribers can get only local service 
from their own instruments, and, to use a long distance line, must 
go to the terminus of the line, making an appointment with the 
distant correspondent first by telegraph. 

There are between 80.000 and 90,000 conversations by telephone 
each day in New York City, and the average use of the telephone 
by each subscriber is 16 times daily. Many busy subscribers use 
their telephones from 100 to 200 times daily. 

For the entire system there are over 400 lady operators. About 
250 are on duty at the switchboards at the same time. The aver- 
=e number of connections made daily by each operator is a 

ifle under 400. At every exchange, comfortable sitting rooms, 
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. with lockers, tea and coffee urns, etc., are established 
or the use of the operators when not on duty at the switch- 


A peculiar feature of the daily business of a telephone ex- 
change is its enormous fluctuation. Although the ce is per- 
manent, the greater proportion of the twenty-four hours’ work is 
compressed into two periods of about two hours each. In order 
to cope with these high pressure periods without delay in the ser- 
vice, the entire plant and personnel of the system have to be 
organized as if the whole of the day’s work were on the same 

lane. Besides the operators, there is at each exchange a skilled 
orce of electric wiremen constantly engaged in making con- 
nections and keeping all parts of the plant in efficient working 
order. None but skilled labor is employed in any part of the 
telephone system. 

The working force needed to maintain the telephone service 
consists of about 1,000 persons, an average of one employee to 
every nine subscribers. The technical work is carried on by de- 

artments, each pte large force of men under a responsible 
ead. Some idea of the amount of construction work done can 
be gained from the fact that during 1898 more than 8,000 lines 
were built and an equal number of stations equipped and more 
than 2,000 disconnected and removed. 


SOCIETY AND CLUB NOTES. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 


Mr. C. O. Baker, Jr., Master of Transportation, issues the fol- 
lowi oe — 

„The Boston Passenger Committee and the Southern Passenger 
Assoclation have a rate of a fare and a third for the round 
trip from points their respective territories to members and 
delegates attending the Washi n Convention.” 

Secretary George F. Porter has sent out his preliminary cir- 
cular of invitation to central station companies to attend the 
Washington convention. Its programme includes the following 
special ‘‘ Topics of Discussion” :— _ 

What is the most economical Size for Arc Dynamos; Arc 
Lights on Incandescent Circuits; How to Rate Arc Lamps; 
Underground Circuits; How to Wire Buildings; Commercial 
Alternating Motors; Electrolytic Effects of Return Currents ; 
Motors vs. Flat Rates; Storage Batteries. 

A paper entitled ‘‘ Electric Lighting at the World’s Fair and 
Some of its Lessons, illustrated with stereopticon, by T. C. Mar. 
tin and L. Stieringer; ‘‘Impressions of a Central Station Man 
Abroad,” by E. A. Leslie; The Importance of Complete Metallic 
Circuits for Electric Railways,” by J. H. Vail; and other papers, 
subjects to be announced, are promised. 


DR, BELL'S LECTURE IN THE ELECTRICAL WORKERS’ COURSE. 


THE second lecture in the University Extension course of the 
Electrical Workers was delivered at Cooper Union by Dr. Louis 
Bell, who addressed himself to the subject of Alternating Cur- 
rent Dynamos and Motors.” The lecture was a beautifully simple, 
clear and compact treatment of the alternating current and of the 
apparatus by means of which it is generated and utilized, and the 
descriptions given carried the audience by easy, evolutional 
stages from the rudimentary methods of the past up to the more 
involved transformations of the present, and the new polyphase 
work on which so much depends. Dr. Bell illustrated his remarks 
with numerous large diagrams on the black board, and had a 

sol of apparatus by way of ocular demonstration. The 
audience was very attentive and pH aka a and it is worthy of 
comment that it numbered considerably over striking 
SE to the value of these popular addresses on scientific 
pics. 


HARVARD ELECTRIC CLUB. 


Me. THOMAS D. LocKwoop, of the American Bell Telephone Co., 
gave an interesting lecture, Wednesday evening, Jan. 17, on The 
Progressive Evolution of the Telephone System of To-day.” The 
histury and growth of the telephone was traced from the time of 
the Centennial up to the present, thus showing the gradual ad- 
vances and additions that have combined to make the tical 
telephone of to-day. The address was illustrated by telephonic © 
apparatus and diagrams showing the various stages of develop- 
ment. Several members of the Bell ig aes Company and of 
ve American Institute of Electrical Engineers attended the 
ecture, 


MR MARSDEN J. PERRY, of Providence, the banker and electric 
light 8 has been 5 N a joint permanent receiver with 
Thomas C. Platt, of the New Lork and New England Rai 
The appointment gives great satisfaction in Rhode Island and 
Massachusetts. 


Jan. 31, 1804. 


LEGAL NOTES. 


INCANDESCENT LAMP LITIGATION. 


THE INJUNCTION AGAINST THE BUCKEYE COMPANY DISSOLVED.— 
EDISON ELECTRIO LIGHT CO. vs. BUCKEYE ELEOCTRIO CO. 


On Tuesday, January 23, Judge Ricks, Circuit Court of the 

United States, Northern District of Ohio, Eastern Division, 

ted the motion of the Buckeye Electric Company to dissolve 

e injunction allowed against them July 28, 1898, in the suit of 

The Edison Electric Light Co. for infringement of the Edison 

lamp patent. 

he opinion of the Court, given in full below, is preceded by 

an elaborate statement of the case, the main points of which were 

stated in THE ELECTRICAL ENGINEER, of December 20, 1893, and 
which may be summarized as follows: 

The contention was entirely upon the legal effect, as between 
the parties to the suit, of the now famous certificate of correction 
attached by the Patent Office to the Edison patent, upon the peti- 
tion of Thomas A. Edison [The Edison Electric Light Co.] of 
November 15, 1838; . foreign patents for the same 
invention and requesting that the Edison patent of January 29, 
1880, be so limited as to expire with the foreign patent having the 
shortest time torun. Among the foreign patents named was the 
English patent of November 10, 1879. It was contended in sup- 
port of the motion to dissolve the injunction that by the procure- 
ment of such certificate Edison and The Edison Electric Light Co. 
were 1805 from the enforoement of their patent after Novem- 
ber 10, 1893, the period of the egri patent being fourteen years. 
The Buckeye Company alleged that taking the corrected Letters 
Patent of Édiso n in good faith they had largely increased their 
investment in the business of lamp manufacture, having no 
1 to doubt the expiration of the Edison patent November 10, 
1898. 
The Edison Co. alleged that they had committed an error in 
procuring the correction of the patent in 1883—that in March, 
1898, they had procured the cancellation of said correction—and 
that the correction, during the ten years of its existence as an 
endorsement on the patent, was in law null and void as limiting 
the period of the patent. 

e points of contention on both sides are so clearly set forth in 
the text of the opinion of Judge Ricks, that no further preliminary 
statement is required here. 


OPINION OF THE OOURT. 
Ricks, J.: 

It will be seen from the foregoing statement of facts that the 
complainants do not deny the proceedings instituted by them in 
November, 1883, in the Patent Office, substantially as set forth in 
the defendant’s motion. But they contend that they are not 
bound by the action of the Patent Office, taken upon their peti- 
tion, for several reasons; among these, and chiefly : 

First. Because the petition for a limitation upon the duration 
of their patent, filed by the complainants, and the proceedings in 
support thereof on their part, were taken under a mistake as to 
the law and as to their rights under the patent, and that this error 
was corrected as soon as possible after discovery. 

SECOND. Because the action and orders of the Patent Office 
were without authority of law, of no force and validity, and, there- 
fore, did not in any way affect the patent. 

The complainants’ statement of the facts under which this ac- 
tion of the Patent Office was invoked, admits that they were 
advised and believed at the time that such action was necessary 

in order to remove doubts as to the validity of the patent as ori- 
ginally issued. These doubts arose because of a decision of one 
or more of the Federal Courts that it was essential to the validity 
of a patent, where foreign patents for the same invention had 
been applied for, that the date of such foreign patents and their 
limitation should be cited in the application, so that the limitation 
of the American patent would appear on its face. In view of the 
uncertainties thus existing as to the validity of the Edison patent, 
because of these omissions in the application for the patent, and, 
to remove all doubts, the patentee and the assignee both 
joined in a petition to the Commissioner of Patents, in 
which they stated that, while the application for Letters 
‘Patent No. 223,898 was pending, said patentee applied for and 
obtained letters patent for the same invention in several foreign 
countries as hereinbefore fully set forth in the statement of the 
case. The petitioners further represented that, because of the 
omissions of such recitals ia the application, the United States 
‘Letters Patent were granted to the patentee, unlimited, for the 
full term of seventeen years. The petitioners further say that 
they were advised that said lettera patent, when issued, should 
have been limited upon their face to the term of the foreign pat- 
ent having the shortest term prior to the date of the United 
States Patent. Thereupon, the petitioners tendered the said Uni- 
ted S:ates Letters Patent to the Commissioner of Patents, and re- 
‘quested that they be corrected according to the provisions of the 
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first clause of rule 164. Upon this petition, the Commissioner 
issued the following certificate : 


‘* DEPARTMENT OF THE INTERIOR, 
United States Patent Office, 
‘“WaSHINGTON, D. C., Dec. 18th, 1888. 


In compliance with the request of the party in interest, Let- 
ters Patent No. 228,898, granted January 27th, 1880, to Thomas 
A. Edison, of Menlo Park, New Jersey, for an improvement in 
electric lamps is hereby limited so as to expire at the same time 


-with the patents of the following named having the shortest time 


to run, viz.: 

‘‘ British Patent, dated November 10th, 1879, No. 4, 576. 

‘“ Canadian Patent, dated November 17th, 1879, No. 10, 654. 

“ Belgian Patent, dated November 29th, 1879, No. 49,884. 

“ Italian Patent, dated December 6th, 1879; and 

„French Patent, dated January 20th, 1880, No. 138,756. 

„It is hereby certified that the proper entries and corrections 
have been made in the files and records of the Patent Office. 

„This amendment is made that the United States Patent may 
conform to the provisions of Section 4887 of the Revised Statutes. 

„% BENJAMIN BUTTERWORTH, 

[SEAL. ] “Commissioner of Patents. 

Approved: 
“M. L. JOSLYN, 
‘* Acting Secretary of the Interior.“ 


On the sixth day of March, 1898, the complainants, as praon 
ers, forwarded another application to the Commissioner of Patents, 
in which they recited their former petition, the action taken 
thereon ; that subsequent thereto, by decision of the Circuit Court 
of Appeals of the Second Circuit, said former action of the Com- 
missioner was declared to have been taken without authority of 
law, and therefore void, and asking that the former correction of 
the records by the Commissioner of Patents be canceled. There- 
upon, the following. action was taken by the Commissioner of 
Patents : 

Now, in compliance with the request of the parties in interest, 
said certificate is ereby canceled, and the proper entries and cor- 
oe have been made in the files and records of the Patent 

ce. 

In testimony whereof, I have hereunto set my hand, and 
caused the seal of the Patent Office to be affixed, this 15th day of 


March, 1898. 
‘SW, E. SIMONDS, 
[SEAL. ] Commissioner of Patents. 
** Approved: 


„ RUS BUSSEY, 
% Asst. Secretary of the Interior.“ 


What is the legal effect of these applications of the petitioner 
and the action of the Commissioner of Patents thereon? It is 
urged on behalf of the defendant that these proceedings, deliber- 
ately taken by the complainants, amounted to a voluntary dedica- 
tion a them to the public of the patent from and after November 
10, 1893, at which time the British Patent expired by limitation. 


It is contended, in reply, that, even though such action was a 


dedication by the complainants as claimed, it was a dedication of 
something which was to be given to the public some time in the 
future, and, long before the dedication was to take effect, it was 
revoked and annulled, and no rights thereby passed either to the 
defendant or to the public. 

Was this conduct and action of the complainants an abandon- 
ment of some right, or a dedication to the public of a privilege or 
right conferred. The arguments on this point have taken a wide 
range in the briefs of counsel. The action of the complainants in 
this case, while in the nature of a dedication to the public of a 
part of the time for which the sole enjoyment of the privileges 
of the patent were conferred, is not in all respects like the abandon- 
ment of a part of an invention by a failure to claim all of it, or by 
a disclaimer in express words of a partof it. Ia the latter case 
the right of the public to at once appropriate the abandoned or 
disclaimed part of the invention attaches, and the patentee is 
powerless to prevent such appropriation. In this case the com- 
plainants did not abandon or disclaim anything that could be 
immediately appropriated. It was a voluntary act by which they 
declared a limitation upon the duration of their patent, which 
shortened its term. It was not, however, as complainants con- 
tend, a simple declaration that, at the expiration of the shortest 
foreign patent recited in their petition for correction, they would 
then dedicate to the public the remainder of its full term of seven- 
teen years conferred by the United States Patent. If its legal 
effect was such a dedication, to take effect ten years in the future, 
it would have been a gift or grant, which might have been subject 
to revocation. But the time for which the patentee is granted the 
sole enjoyment of the monopoly conferred is just as much the 
subject of a dedication and grant to the public as a part of the 
invention or process, Tne law on this subject is well stated in 
Robinson on Patents, Section 845, to be as follows: 

„The patent privilege is not a mere reward bestowed upon the 
inventor for past services, the payment of a debt of gratitude to- 
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ward one who has alteady conferred a benefit upon the state; it 
is also a purchase by the government, acting on behalf of the 
whole people, of some new art or instrument, capable of bene- 
ficial use, for which it recompenses the inventor by securing to 
him for a time its sole enjoyment; and when, without this re- 
compense, it has obtained the invention through his voluntar 

act, so far from recognizing him as entitled to remuneration, it 
unhesitatingly appropriates his invention to itself, Whatever loss 
and difficulty may result to him.” 7 ; 

What, then, did the complainants intend to do, and what did 
they think they had the legal right to do, with reference to the 
legal difficulties which they believed then surrounded them? 
There can be no doubt as to what their intentions and purposes 
then were. They asked for the right to limit their United States 
Patent so that it might expire at the same time with the patent 
named having the shortest time to run. They named in their 
petition the British Patent No. 4576, and therein stated that the 
said patent was dated as of November 10th, 1879. They then be- 
lieve i that said patent would expire November 10th, 1898, for, if 
they correctly stated its date, it would by law then expire, The 
limitation thus deliberately put upon the duration of their own 
‘patent was then believed to be necessary to its validity. Acting 
under such a belief of their legal relations to the public, they then 
fixed the limit for their patent for what seemed to them a press- 
ing necessity and a sufficient consideration. Whether the Patent 
Office was authorized by law or not to make such official correc- 
tion, the petitioners unquestionably had the legal power to volun- 
tarily fix a limit upon the duration of their own patent. 

Did that power depend upon future revelations as to 
the correctness of the legal advice under which they acted? That 
their proceedings were taken under a mistake of law might give 
them the right to correct their error by proper application, made 
within proper time; but such misapprehension could not affect 
their power or authority to make such limitation of the grant 
conferred upon them. ; 

But it is contended that their petition for correction was 
of such an indefinite character that it put the public and all ies 
interested upon their inquiry as to its legal effect. It is said that 
the duration of the patents set forth in the petition were not 
stated; and to ascertain such a limitation involved investigation 
as to the laws of the respective countries, and that if such investi- 
gation had taken place the defendant would have ascertained 
that the term of the British Patent did not begin until it was 
sealed and granted. l 

But the public, and those interested in the duration of the pat- 
ent, had the right to accept complainants’ statements as to the 
date of those foreign patents, and to act accordingly. In their 
petition for correction they aver that they were not adyised that 
the practice of the Patent Office required an applicant to acknowl- 
edge during the pendency of his application a foreign patent ap- 

lied for and granted subsequent to the filing of such application. 
he application for the Edison Patent was filed November 4th, 
1879, and the patent was granted January 27th, 1880, so that by 
the admissions of their petition the British Patent was both ap- 
lied for and granted between those dates, and expired between 
November 10th, 1893, and January 27th, 1894. The complainants 
cannot object because the defendant acted upon those representa- 
tions. If complainants had taken no action whatever, but had 
relied upon their legal rights as they might be subsequently 
defined, the public would have acquired no advantages by the 
oceedings now under consideration. The defendant would 
have acted at its own peril, and have no claim such as 
they now assert. The complainants’ conduct and public 
declaration of the facts concerning their patent are binding upon 
them, and they cannot now be heard to say that they were made 
in doubt as to their legal rights, and made in such uncertain terms 
as to put the defendant upon examination as to the facts and the 
law, and to be bound by its proper interpretation of them. Even 
conceding that said petition was filed under mistaken advive as to 
the law, and that it asked only for such action as the Patent 
Office might lawfully take, and that the terms in which said 
action was invoked were such as to put the defendant upon its 
inquiry as to the law, it was nevertheless a solemn and public act, 
by which it limited the duration of its own 5 a term shorter 
than that granted in the original patent. The petition and prayer 
was for such a limitation, and the complainants are bound by 
such declaration and conduct. Can there be any doubt as to their 
right and power to have made such a declaration and abandon- 
ment of an existing right? Such power is clearly recognized in 

Insurance Co. vs. Mo , 96 U. 8., 547. 

But it is said this dedication was revoked. On the sixth of 
March, 1898, the complainants filed their petition in the Patent 
Office, as hereinbefore stated, and recited further that by the de- 
cision of the Circuit Court of Appeals for the Second Circuit said 
action of the Patent Office was declared to be without jurisdic- 
tion and wholly void,” and for these reasons asking that the records 
of the Patent Office be amended so as to cancel the said state- 
“ ments and limitations, and so as to restore them to the same con- 
„dition in which they were at the time of the original grant of 
“ said patent ;” and further, that the said certificate of correction 
attached to the said letters patent be canceled so that the patent 
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limitation of the life of their patent, and was it indu 
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„will be in the same condition in which it was originally 
granted. Upon this petition, the Commissioner of Patents on 
March 15th, 1898, ordered : That said certificate is hereby can- 
“ celed, and the proper entries and corrections have been made in 
“ the files and records of the Patent Office.” 

By these proceedings it is claimed that if the petition for cor- 
rection, and the proceedings thereunder of November, 1888, 
amounted to a dedication, such dedication was then revoked, and 
that the patent stands as though no correction had ever been 
taken or made. 

It is further contended that the holding by the Circuit Court of 
Appeals for the Second Circuit that the action of the Commissioner 
on the first 5 for correction was wholly void, and that the 
surrender of the letters patent for correction was without legal 
authority and of no effect, should be conclusive of this contro- 
versy. But this is not a controversy in which the authority of 
the complainants to surrender their letters patent to the Com. 
missioner of Patents for correction, or his power to make such 
correction, and amend the records of his office, are involved. The 
defendant is not here asserting any such power, or claiming any 
such result as legal or valid. It is here, however, contending that, 
whether the Commissioner of Patents had legal authority for his 
action or not, the complainants certainly had the right and power 
to pues and solemnly limit the duration of their own patent 
and make record of their intention to abandon it to the public 
from and after November 10, 1898, the expiration of their British 
Patent. Having done so, and the defendant having, in 
falth, acted on said public declaration, it now contends that the 
complainants are estopped from coming into Court and asserting 


‘that such conduct was a mistake as to the law, and, therefore, not 


binding upon them. This involves the consideration of the 
question as to whether the complainants’ conduct was a represen- 
tation as to something it proposed to do in the future, and, there- 
fore subject to revocation, or whether it was an abandonment of 
an existing right. I find the exact question, as it seems to me, 
fairly settled by the Supreme Court in the case of Insurance Com- 
pany vs. Mowry, 96 U. S., 547. In that case the Court said: 
„The only case in which a representation as to the future 
can be held to be an estoppel is where it relates to an intended 
abandonment of an existing right, and is made to influence others, 
and by which they have been induced to act. An estoppel can- 
not arise from a promise as to future action with respect toa 
re 5 to be acquired upon an agreement not yet made. The doc- 
e of estoppel is applied with respect to representations of a 
pet , to prevent their operating as a fraud upon one who 
as heen led to rely upon them, They would have that effect, if 
& party who, by his statements as to matters of fact, or as to his 
intended abandonment of existing rights, had designedly induced 
another to change his conduct or alter his conditions in reliance 
upon them, could be permitted to deny the truth of his stats- 
ments, or enforce his rights against his declared intention of 
abandonment.” : 
But in a later decision the same Court said it is not n 


that there should be a design or a purpose to mislead the oppo- 


site party on the part of the person to be estopped. In the case of 
the Leather Manufacturers’ Bank vs. Morgan, 117 U. S., 108, the 
Supreme Court approvingly said : 

„In Continental Bank vs. Bank of the Commonwealth, 50 N. 
V., 575, it was held not to be always necessary to such an estop- 
pel that there should be an intention upon the t ofa person 
PE a declaration, or doing an act to mislead the one who is 

ced to rely upon it. ‘Indeed,’ said FOLGER, J., ‘it would 
limit the rule much within the reason of it if it were restricted to 
cases where there was an element of fraudulent purpose.’ ” 

Many other cases are cited by counsel, 55 and con, which it is 
not necessary to consider and review. The exact question we 
have under consideration seems to be met by the foregoing decis- 
ions, which are conclusive. ö 

While it is true that the complainants’ proceedings in the Pat- 
ent Office were not had with any reference to the defendant, but 
had reference solely to their relations to the public, the defendant 
had, as one of the public, the same right to be influenced and 
governed by the complainants’ conduct as though it had been the 
result of their representations to each other as individuals or cor- 

rations. The complainants’ proceedings were a matter of pub- 
c record. Their acts and conduct were of such notoriety that 
the defendant, by law, was bound to take notice of them, so far 
as they affected its legal rights under the complainants’ patent. 

But conceding that there is doubt as to whether the above de- 
cisions are conclusive of the controversy, the revocation which 
the complainants claim to have made of their dedication to the 
public was not made until March, 1893, nearly ten years after 
their voluntary limitation of the term of their patent, as herein- 
before stated. If they were in doubt as to the legality of their 
conduct in the proceedings in the Patent Office, me should have 
acted as soon as such mistake was suggested. They could not 
wait until the public had acted on their dedication, had uired 
rights and ie and then, after the Courts had declared their 
action unauthorized, proceed to revoke their grant. . 

Did the defendant, in good faith, act upon the complainants’ 
80 to act 
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by the conduct of the complainants, and is it now in such relation 
to the complainants as estops them from denying that their con- 
duct induced the defendant to make its investments and act as it 
has set forth in its motion now under consideration? 

The circumstances under which the defendant began its enter- 
prise of manufacturing electric incandescent lamps, the different 
stages in the progress of its development, and the reasons inducing 
it to increase its capital, are fully set forth in its motion, and as 
hereinbefore recited. Whatever may be the complainante’ claim 
with reference to the defendant’s statement of the circumstances 
under which it originally entered into this enterprise, it seems well 
established by the affidavits of the defendant’s directors that ita 
capital stock was increased, and its capacity for manufacturing 
incandescent lamps greatly enlarged by reason of its belief that 
the complainants’ patent, by its own conduct, was limited so as to 
expire on the tenth of November, 1898. 

This was a very important fact, and the claim that it largely 
influenced the defendant in its conduct is both reasonable and 
natural. For the reasons hereinbefore fully considered, it seems 
to me plain that the complainant is estopped from now claiming 
that its conduct did not induce such well defined belief as to the 
limitation of its patent on the defendant's part. Without deciding 
how far others not similarly situated had the right to rely upon 
such conduct on the part of the complainants, or without passing 
upon the question of how far the public generally acquired rights 
under the complainants’ proceedings in the Patent Office, b 
which they limited the life of their patent, it is sufficient to find, 
under this motion, that the defendant, by reason of the circum- 
stances particularly set forth in its motion, did rely in good faith 
upon the complainants’ conduct, and had a right to be, and was, 
in fact, influenced thereby. 

The application for a dissolution of the injunction is based 
upon evidence as to a fact which did not exist at the time the 
temporary injunction was allowed. At the time such application 
was made the complainants’ patent had not then expired accord- 
ae the limitation put upon it by its proceedings in the Patent 
Office. The rule is well settled that on such an application the 
complainants’ rights to an injunction must be clearly established. 
While it is true that on a motion to dissolve, the burden of proof 
is on the defendant, yet the rule is equally well settled that 
evidence which would prevent the allowance of an in junction would 
be sufficient to dissolve it, and that an injunction will be dissolved 
on new evidence raising grave doubts as to the complainants’ right 
to the temporary injunction in force. The rule is well expressed 
by Judge Nixon in the case of Carey et al. vs. Domestic Spring 

Company et al., 26 Fed. Rep., 138. In that case the com- 
plainants' patent, for the protection of which a temporary injunc- 
tion was asked, had been sustained by three different Circuit 
Courts prior to the filing of the bill in Judge Nixon's district. 
Upon the strength of those prior adjudications, Judge Nixon 
ordered the injunction, ‘‘ without an examination of the merits, 
or expressing anything upon the validity of the patent.” But 
upon motion to dissolve, new affidavits were offered to show 
prior use. After an examination of these affidavits, Judge Nixon 
says: 

It does not appear that such testimony of prior discovery, 
knowledge and use of the invention was brought to the notice of 
either of the learned Judges who granted the in junction in the 
other cases. * I do not think that I should have seen my 
way clear to allow the preliminary injunctions in the present 
case if it had been presented on the original motion; and the rule 
is a good one that the evidence which would prevent the issuing 
of an injunction ought to be regarded as sufficient to dissolve one 
already granted.” 

For the reasons hereinbefore stated, if, on the application for 
the injunction now in force, the facts now relied upon in support 
of the motion to dissolve had been available as a defense, I would 
not have allowed the temporary injunction. The complainants’ 
right to such an injunction, under such a defense, would have 
been so doubtful that it would not have been entitled to an injunc- 
tion under the rules cited. 

To continue the injunction now, in view of these doubts, would 
certainly be a great hardship upon the defendant. According to 
the affidavits now before the Court, the defendant is a solvent 
corporation. Under the Ohio law, the personal liability of the 
stockholders is an additional indemnity to which the complainants 
may look in case, upon a final hearing, its right to a permanent 
injunction should be established. 

As the case is now presented on the motion to dissolve, the two 
parties must suffer loss. If the injunction is continued the defend- 
unt is wholly without remedy. It has shown that it was honest! 
misled by complainants’ conduct, and, in good faith, made addi- 
tional investments upon the belief so formed. The complainants 
cannot complain if, for this reason, the benefit of the doubts ex- 

ressed are given to the defendant and the injunction is dissolved. 

I am in error as to this conclusion, no great harm can result to 
the 5 for if such error is established they can recover 
for the damages caused thereby, and their right to contest as to 
other infri not able to show such meritorious claims to estop- 
| 5 defendant has established, can be asserted without prejudice 

this decision. , . | | 
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STEPS IN THE EDISON-BERNARD LITIGATION.—PARTIAL 
INJUNCTION GRAN TBO. 


In the suit of the Edison Electric Light Company inst the 

E. G. Bernard Company, of Troy, N. Y., in the United States Cir- 
cuit Court, the motion for preliminary injunction to restrain the 
defendants from erecting an electrical power and lighting plant 
at the Watervliet arsenal, has been denied by Judge Coxe as to the 
pore plant, but the defendants are enjoined from using the 
eeder patent for lighting purposes until the determination of the 


suit. The text of the decision has been received as we go to press. 


DECISION AGAINST A CITY PLANT AT HIAWATHA, KAN. 


THE decision of Judge Thompson on the electric light injunc- 
tion case, wherein the city of Hiawatha undertook to put in an 
electric plant and compete with the private plant already there, 
was handed down on Jan. 20, and is against the city. The court 
holds that if the city could light the streets, it could also light the 
houses, which would be against franchise rights of the company. 


LAMP LITIGATION IN PHILADELPHIA. 


ARGUMENT was heard last week before Judge Acheson in 
the United States Circuit Court, Philadelphia, in the suit of the 
Edison Electric Light Company, to have the Manufacturers’ Club, 
the Spreckels Sugar Refining Company and the Messrs. Crump, of 
the Colonnade Hotel, enjoined from using incandescent lamps al- 
leged to contain infringements on the plaintiff's patents. A pre- 

- liminary injunction was granted. 


FEEDER AND MAIN PATENT LITIGATION. 


Epox ELxOrRIO Light Company vs, F. P. LITTLE ELECTRICAL 
CONSTRUCTION AND SUPPLY COMPANY, THE BINGHAMTON 
STATE HOSPITAL, et al. | 


EDISON ELECTRIC LIGHT COMPANY vs. E. G. BERNARD COM- 
PANY, Isaac ARNOLD, JR., et al. 


UNITED STATES CIRCUIT COURT, NORTHERN DISTRICT OF 
NEw YORE. 


Memorandum on Motions for Preliminary Injunctions, 


Coxe, J. 

T time is so completély occupied with other imperative mat- 
ters that I cannot give to the consideration of these motions the 
examination which, in other circumstances, I would be glad to 

give them. 

ing the action against the Little Construction Company 
and the Binghamton State Hospital, I think the contract should 
be considered in the light of the affidavits and explanations at the 
ent. To construe its lan strictly in view of these sub- 
sequent statements would hardly be doing justice to the defend- 
ants. Iam not sure, however, that I fully comprehend the de- 
tails of the plant which the contractor proposes to install at Bing 
hamton. So far as I am able to understand it I have considerable 
doubt whether the large conductor which is to be employed will 

_infringe the patent in suit. 

It is by no means clear that the contractor has adopted or. will 
adopt the patentee's particular way of forming such a conduc- 
tor.” Itis difficult to comprehend the contractor’s motive in 
ae the very large feeder wires if the method in the patent is to 
be adopted. Though the Binghamton system is not the “Tree 
system,” as the latter is described in the opinion in the New Jersey 
case, it would seem to be nearer the Tree system than the sys- 
tem of the patent. Surely there isa doubt. 

When it is remembered that the speedy installation of this 
plant is necessary for the health and well-being of the unfortu- 
nate inmates of the institution I think the doubt should be re- 
solved in favor of the defendants. 

If the complainant deems a bond necessary for its protection it 
should be given. A bond in the sum of $5,000 is sufficient in the 
first instance. It can be increased should occasion arise. 


As to the Watervliet Arsenal the case is different. It would 
seem that as to some, at least, of the consumption circuits, it is 
proposed to adopt the precise method of the patent. There can 
be no 0 to the United States in issuing an injunction, as 
the officers of the Government, by giving their approval to what, 
at the argument, seemed a perfectly fair and equitable arrange- 
ment between the complainant and the contracting defendant, 
can at any moment remove the only obstacle which prevents the 
speedy completion of the work. Having refused to grant this 
apparently reasonable consent they are not in a position to urge 
the inconvenience and injury to the Government as a reason for 
withholding the writ. 

An injunction should issue, but it should restrain the defend- 
ants only so far as the electric lighting plant is concerned. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED JANUARY 9, 1894 


Acoumulators : 
Secondary Battery, F. K. Irving, New York, 512,478. Filed Sept. 18, 1898. 
Th 3 lded to f kets, th ithin the pock 
e gauze pie o orm © ə porous cups w 0 - 
ets the binding roda mirroundiig the gance elements aad porous cups 
to hold the elements ina grou 


p. 
Electrode for Secondary Batteries, W. Morrison, Des Moines, Iowa, 512,514. 
Filed Apl. 25 1902, i 


Consists of a plurality of bundles built up from a continuous ribbon of 

the requisite material and conducting rods connecting the bundles. 
Alarms and Signals :— 
American District Electric Signal Apparatus, C. E. Scribner, Chicag 
n 3 ith pe essenger ee 3 ai 
ap us in connection w m 

m which the call boxes ina certain district are electrically connected with 
the central station. 
no Alarm Attachment, C. E. Egan, Chicago, III., 512,6073. Filed May 27, 


A push button normally used for ordinary signalling purposes but adapted 
to act as a thermostat lo aaa of fire. üi 


Conductors, Conduits and Insulators :— 
3 Conductor, C. N. Waite, Newton, Mass, 512,417. Filed Feb. 20, 


Relates to the insulation of lead gas conductors used in the manufacture 
of chlorine by the electrolysis of alkaline chlorides. 


Distribution: 


Electrical Transformer or Converter, C. L. Coffin, Detroit, Mich., 512,608. 
pusa are: 11, 1891. 

In a transformer or converter a secondary formed of perforated metal. 
Dynamos and Motors :— 


Coil for Electromagnets, N. Tesla, New York, N. J., 612,840. Filed July 7, 


1893.. 

Claim 1 follows :— 

A coil for electric apparatus the adjacent convolutions of which form 
parts of the circuit between which there exists a potential difference suffici- 
ent to secure in the coil a capacity capable of neutralizing its self-induc- 
„ Electric Machines, C. E. Scribner, Chicago 

r ator for Dynamo r ; er 
512,507. Filed June 1, 1899. i ' ; 

Maintains the field of force of the short circuited coils practically constant 
while the field of force of the current producing coils is caused to vary auto- 
matically, responsively to variations in the resistance of the circuit. 

Atternal m Current Dynamo, J. J. Wood, Fort Wayne, Ind., 612,424. Filed 


June : 
Relates chiefly to certain details of construction of alternating dynamos 
8 tion bet 8 tely Excited Dyna nd their J. J 
nec ween Separa e mos a Ezciters, J. J. 
Wood, Fort Wayne, Ind., 512,425. Filed Oct. 17, 1888. i 
Employs a rigid connection between the movable bases of the dynamo and 
exciter so that the latter shall follow the movements of the former. * 
Device for Blowing out Sparks on Commutators of Dynamos, H. W. Hana- 
han, WIinnsborougn, S. O., 512,612. Filed March 28, 1893. 


Galvanic and Thermo-Electric Batteries :— 
arizer for Voltaic Cells, G. Hewitt, New York, 512,510. Filed April 8, 


1 
Consists of nitric acid, sulphuric acid and bichromate of sodium in the form 
of a dry powder. 
Battery, W. M. Stine, Athens, Ohio, 512,567. Filed July 21, 1891. 
Employs an alkaline electrolyte formed of a mixture of sodium hydrate, 
soan zincate, sodium chloride, and sodium chlorate, the whole in aqueous 
on. 


Lamps and Appurtenances :— 


Electric Incandescent Lamp, J. Poil and C. K. McFadden, Chi . è 
320. Fued April 18, 1893. j „Chicago, Ill., 512, 


Claim 1 follows :— 
In electric incandescent lamps, the combination with a gans bulb of a 
metallic cap, a removabie and insertible fusible metallic seal in the cap, and 
insulated luleading metallic wires inserted through the seal. 
Lampe and Appurtenances :— 
Duplex Arc Lamp, C. E. Scribner, Chicago, III, 512,401. Filed May 1, 1891. 

Provides circuits and mechanism whereby two separate arc lamps con- 

3 P ne sams ren may be ae 17 aira puccos ee. 
et for Incandes amps, T. L. Pfarr, Jr., Pittsburgh, Pa., ; 
Filed Feb. 13, 1893. A SE TE S 
15 Socko mo ping to moana of alae . máy oe oe to another 
withou r © operation o o lamp or er devi 
Attached to the socket. i k N 
Incandescent Lamp, A. C. Carey, Lake Pleasant, Mass., 512.464. Filed 
rales Pa bulb adipi to be fitted to ordinary sockets and 
oys a p e o ets to support 
filament containing tube removable from it at pleasure, Ree 
Eeti Are Lamp, R. Niewerth, Berlin, Germany, 512,481. Filed March 

Employs a rotary shaft, a series of electrodes supported on the shaft, a 
commutator also supported on the shaft and a series of brushes bearing upon 
the commutator and connected with the source of electricity. 
red Arc Lamp, R. Niewerth, Berlin, Germany, 512,482. Filed Oct. 

Claim 1 follows: 

An electric arc lamp, composed of a series of electrodes arranged around a 
common axis and means for supplying the electrodes in pairs successively 
with electric currents in opposite direction, so as to impart alternately 
positive and negative polarities to the electrodes and form a continuous arc 
E J. W. Turnbull Miss. 

ncan ectric m. . W. abull, Pascagoul ‘ 
Filed May 2, 1808. i ees N 
l with a bulb, of 
com on a bulb, of a s3parable tube, open at both ends 
inserted therein and forming therewith a 9 bamboe. ' 
141804 Carbon Are Lamp, Ù. E. Scribner, Chicago, Iil., 612,667. Filed April 
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Metal Working : 
Furnace for Heat 


Mich., 51%,602. Filed Apl. 2, 1801. 
Employs a refractory bed contai a coll of pipe the end of which opens 
h the bed, means for forcing h the coil and mechanism for 


maainiataing an aro on tha adio Mel C. I.. Geman, Detroit, Mich, 513, 
or é@ 8 - 
Oe Filed Meh f. 1688. bie 


Employs means for maintaining two arcs, one on either side of the metal 
tobe welded. 


Metallurgical :— 
an of 2338 Metallic Zinc, P. C. Choate, New York, 512,361. Filed 
an. 0 
Provides an solution of sinc from which a commercially pure 
metallic zinc may be ned by electrolysis. 


Miscellaneous :— 


Apparatus for Producing Ozone by Electricity, E. Andreoli, London, 
Eng., 512,265. Filed Aug. 25, 1802. 
wee trolytic Apparatus, E. Andreoli, London, Eng., 512,966. Filed Feb. 20, 


Employs supplemen cathodes of condu dia laced 
ploys supple tne Apne cting diaphragms p 


een the 
Motion for Knstt Machines, G. J. Manderfield, Royersford, Pa., 
512,310, Filed Mch. 31, 1 i 


Electrically Propelled Vehicle, J. H. Rogers & W. Fracker, Washington, D. 

O., 512,827. le Jan. 81, 1898. pP 
The application of a motor operated by storage battery to a light road 

wag 

Time and Dating Stamp, W. 8. Jewell, Indianapolis, Ind., and A. C. Stevens, 

Des Moines, lows, 8 Filed July 11, 1891. . 

Biectric Valve Controller, O. E. O » New York, 513,816. Filed Dee. 18, 


1800. 
An electric valve for log hydraulic elevators. l 
Electrolytic Diaphragm, T. Craney, Bay City, Mich., 512,508. Filed Sept. 26, 


1808. 

. an inverted U-shaped casing of non- 
porous and containing a porous medium. j 
Railways and Appliances :— 

Trolley Out-Out, M. Hanford, Malden, Mass., 518.378. Filed Sept. 22, 1608. 


| The invention consists in making the trolley wire in independ 
electrically connected at the and so supported therein that shoulda 
break occur the weight of the broken end will cause the end in the hanger to 


tilt upward out of connection with the line. 
a Conduit Railway, C. J. Kintner, New York, 513,444. Filed June 2, 
Em 


pays normally disconnected sectional conductors and a series of re- 
mova pivoted switching boxes journaled in the sides of the conduit and 
1 actuated switching devices inolosed wholly in the boxes. 
Electric Railway Current Collector, E. M. Roynton, West Newbury, Mans., 
612,585. Filed Oct. 12, 1808. 2 


1 follows : 

In an y propelled bicycle car, the combination with the 
wheels of one or more current collectors guided and carried by the 
work of said wheels. 


Switches and Out-Outa :— 
5 Cut-Out, A. P. Seymour, Syracuse, N. T., 512,881. Filed Nov. 18, 


1802. 
Electric Swi J. L. Hinds, Syracuse, N. Y., 512,614. Filed 16, 1892. 


Employs a of terminais attached to a base plate, a lever having con- 
tact faces to engage the terminals, and push buttons mounted on a lever. 
Telegraphs :— 
Printi 


Telegraph, E. A. W 512,42?. Filed M 1893. 
M. locks, Victor, N. T., 612.656. Filed June 1 1881 
and the cores of the 


Telephones and Apparatus: 
Electro-Magnet, F. R. McBerty, Downer‘s Grove, III., 618,886. Filed May 16, 


1898. 

Has for ite object to uce & responsive to alternating but not to 
continuous currents. Tapealiy adapted to telephone annunciators. 
Aprons re 1 Swittchboards, C. E. Scribner, Chicago, NL, 512,- 

Provides meani or automatically switching the operator's telephone into 
and out of circuit with the plug circuit by means of which connection is 
yp For Tel pa Switchboards, C. E. Scribner, Chicago, IIl., 612, 
A avatus jor e 10 oaras, C. K. er, 5 ry) 2 
AP lied Api. 20, 1800 

Provides means for the annuociators electrically by a momentary 
current controlled by a key actuated in the performance of some act in- 
volved in the establishment of connection between lines. 
sige ed Call Kecorder, W. B. Thomson, Chicago, I I., 519,418. Filed June 

1 


vides means whereby the number of the calling telephone may be re- 
corded at the called telephone when the call is not answered. 

Time Indicator Attachment for Telephones, C. Staver, San Jose, Cal., 512,- 
454. Filed Mch. 24, 1893. 


A GRAND TRUNK ELECTRIC RAILWAY. 


Ir has been pro by a Mr. Corliss, of Haverhill, Mass., to 
run a double-track electric street railway from Haverhill to 
Nashua, N. H., running through Ayer village and Hudson. The 
distance is only about 20 miles in a reasonably straight line. The 
wide expanse of territory to be traveled over would necessitate 
a double track to accomodate the large population. 

The system contemplates a power station at the Salem, N. H., 
depot. The electric cars will branch from it to Lowell and Law- 
rence, also coming from Nashua, Manchester, Chester and Derry. 
All these will pass and repass on the same double track from 
Salem depot, a central point, through Ayer village, thence through 
North Broadway to Haverhill city proper. Red electrios will also 
connect at 5 1 85 Plaistow 8 rag: tead with electrics 
to points on the seashore—Salem, Beverly, Gloucester, Rockport, 
Plum Island, Newburyport and other places. y 
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MICA COMMUTATOR SEGMENT. 


This is the age of realism in more than one direction. The 
trolley gives us real rapid transit until modified by real laws 
limiting its speed to less than that of horse cars; people with real 
capital manufacture real non-infringing lamps that are stopped 
by real injunctions sometimes with real stays attached, and so on 
ad infinitum. And now Messrs. Eugene Munsell & Co. of 21¢ 
Water street, New York, are sending to their friends real mica 
segments for commutators and rheostats, neatly pasted upon the 
pages of neat little garages This is wise. It is hard to draw a 
picture of a Munsell mica segment; won mga im possible, in fact, 
for not only is it perfectly transparent but its edges are so 
smoothly cut that one is not at all certain where they occur. We 
have tried to remove ours from the page and after splitting off 
upwards of nineteen or more perfect sheets have become tired and 
stopped; but there seem to be still plenty left. 

he pamphlet also shows sizes and shapes of segments for 
various purposes always kept in stock, and is accompanied by a 
long price-list of mica sheets ranging in standard sizes from 
136 x 8 to 8 x 10 inches. There are also special larger sizes. 


JUDGE RICKS’S DECISION—HOW THEY LOOKED 
WHEN THEY HEARD THE MWS. 


NEW RAILWAY EQUIPMENT FOR PHILADELPHIA. 


THE GENERAL ELECTRIC COMPANY have secured a large slice of 
the street railway car equipment contracts awarded during the 
last ten days in Philadelphia. Of 250 contracted for by the 
People’s Traction company., 125 equipments with the G. E. 800 
motors and type K controllers were purchased from the General 
Electric Company, while the remaining 125 were allotted to the 
Bpa Company, of Cleveland. 

Of 80 equipments required by the Electric Traction Company, 
of Philadelphia, 70 will be furnished by the General Electric Com- 
pany. The People’s Traction Company had already contracted 

or three of the great 1,500 K. w. General Electric generators. 

The General Electric Company have also secured contracts dur- 
ing the past week, covering :—20 car equipments for the Union R. 
R. Co., of New York ; 25 car equipments for the Steinway R. R., 
of Long Island ; 10 car equipments for the St. Louis Railway Co.; 
one 700 h. p. generator for the Steinway R. R. of Long Island ; 
eight m. p. 800 K. w. generator for Cincinnati, Ohio. 


A VALUABLE CANADIAN INDUSTRIAL LIST. 


WE have received a copy of a Canadian work entitled “ The 
Shipping Manufacturers’ List” (560 pages), by M. J. Henry, 
* Toronto. The work should be of great service to merchants and 
tety manufacturers of Canada who are buyers of Canadian goods. A 

L. n pemen, (48 page) containing the names, business and post 

ie. ERE SNIN if : office address of all manufacturers in the above work is printed in 
pamphlet form, alphabetically arranged, for the use of those in the 

> United States and other countries who wish to address Cana- 
dian manufacturers. A“ indicates steam power. The price of 
both books is $8; or the supplement $1, mailed to any address on 
receipt of price. Address M. J. Henry, publisher, P. O. Box 884, 
Toronto, Ont. The book is a handsome quarto, and its get up is 


WHAT THEY SA: WELL! WELL! ! WELL!!!” 


IS THE GENERAL ELECTRIC DOOMED? 


The New York World, of Jan. 29, pablishes the following extra- 
ordinary special dispatch :— 


LYNN, Mass.. Jan. 28 —Prof. Elibu Thomson, the inventor and main reliance 
of the Thomson-Houston Company in defending its patents, has declared war 
upon the General Electric Company: and, according to his associates, is to be 
one of a pumber of the original Thomson-Houston people to try to secure the 
big West Lynn plant for a new corporation which manufacture under his 


ts. 
It is understood that Prof. Thomson declares he never sold his arc lamp to 


a credit to Canadian typography. 


GRAPHITE LITERATURE. 


ABOUT a year ago the Joseph Dixon Crucible Co., of Jersey 
City, issued a pamphlet on lubricating graphite. It embodied an 
elaborate scientific opinion by Prof. R. H. Thurston on the value of 
graphite as a lubricant, and much interesting information on the 
subject from practical men. The pamphlet has had a large 
circulation, and the company has been enabled to obtain from 


the General Electric people, and he claims to have another incandescent lamp 
ahs tla drive the one now manufactured by the General Electric out of the 
mar 

Soon after the consolidation the Thomson-Houston people claimed the Edi- 


assets, 
retexts, to diacover whether it were 
na] Thomson- Houston from the General Electric. y did not find a legal way 
to do this, and the determination to start anew followed. John Pevear, a local 
capitalist, is mentioned as the probable President of the new corporation. 

The original contract made with the General Electric made it obligatory 
on Prof. Thomson to offer all of his inventions to that company first, but it ap- 
pears that the company has not kept its part of the contract and that the Pro- 
fessor prefers 3 This is why he has not prepared to follow the 
caravan to Schen y. and this is the reason why, he says, he will make 


The factories of the General Electric here will close February 1 for an 
inventory, but it is not believed that wf will reopen again as announced. 
Eighteen months ago there were nearly 4,000 persons employed at the West Lynn 


well-known men a vast amount of additional knowledge on the 
uses of ite, Another pamphlet, twice the size of the former, 
will be issued early in February, and a copy will be sent free of 
charge to all interested in the subject of friction and lubrication. 


THE ELECTRIC APPLIANCE CoMPANY were well re resented at 
the Milwaukee Convention of the North Western Electric Light 
Association by the President, Willard W. Low and by Mr. Frank 
McMaster, with samples of their leading specialties. The, Finest 
of the Wheat,” a special circular for the convention setting forth the 
merits of the Standard push switch, Washington arc lamp, Pack- 
ard “ Mogul” lamp and Packard transformer, attracted consider- 
able attention and was favorably received by the many station 


lant, but now only 500. 
P he Thomson programme is war to the knife on the old concern and no Managers present. 
alliance, friendly or otherwise, with any other corporation. 


MR. F. H. BADGER, JR., well known in Canada from his long 
connection with the Royal Electric Co., of Montreal, has resigned 
his position of superintendent of its lighting department and 
accepted that of general manager of the Montmorency Electric 
Power Co. of Quebec. This company is largely increasing the 
capacity of its system by the erection of anew station equipped 
entirely with new and improved machinery. - 


- Mr. H. F. ParsHAtt, one of the leading designers of dynamos 
ro motors, has, it is stated, resigned from the General Electric 


Mr. SAMUEL INsULL and his brother Mr. Martin Insull have 
just returned from a brief trip to England. 
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OPENING OF THE SAN FRANCISCO MIDWINTER FAIR. 


Mr. W. F. C. Hasson, the electrical engineer-in-chief of the 
Midwinter Fair, of whose plant descriptions have already appeared 
in the ENGINEER telegraphs us as follows:—‘‘ Steam plant was set 
in working condition Thursday, January 25. The electrical illum- 
ination of the grounds is working successfully this evening of the 
official opening day.” 


SWAN LAMP MFG. CO. 


THE annual meeting of the stockholders of the Swan Lamp 
Mfg. Company was held at its offices in Cleveland, Ohio, on Janu- 
ary 16th. The following officers and directors were elected :—S. 
H. Hamill, president and penon manager; B. F. Niles, vice- 
preaden und treasurer; S. E. Cox, secretary and superintendent; 

. P. Roberts, electrician. Directors: W. H. Lawrence, B. F. 
Niles, L. H. Rogers, Webb C. Hayes, S. H. Hamill. 


WESTERN NOTES. 


B. E. SUNNY, general Western manager of the General Electric 
Co. left Chicago for a trip to Boston on Monday, the 22d inst. 


THE CHICAGO AND CENTRAL UNION TELEPHONE COMPANIES held 
their annual meeting in Chicago last week. The old boards of 
directors were re-elected and dividends of 12 and 5 per cent. re- 
spectively were declared on the capital stocks of the two com- 
panies. 


LOUISVILLE, Ky.—The telephone exchange at Louisville, Ky., 
was entirely destroyed by fire on the 20th inst. The switchboard, 
with its 8,000 connections is a total loss. The estimated loss, in - 
cluding that on rentals, is $80,000. The insurance on fixtures 
was $25,000. 


CHICAGO ELECTRIC CLUB.—The effects of the Chicago Electric 
Club were sold at auction on Wednesday evening last. The club 
some time ago decided to wind up ite affairs and this is about the 
last of its official acts. Only a small amount was realized from 
the club’s effects. 


AN ELECTRIC LIGHT PLANT is to be erected by the Lake Street 
Elevated Railroad Company at 1187 West Lake street, Chicago. 
It will be one story and basement, 40x60 feet, and will cost $7,000. 
The current generated will be used for lighting the stations and 
their platforms and stairways. 


MESSRS. SARGENT & LUNDY have removed from their old 


offices on the 14th fioor of the Monadnock Block to more con- 
venient and commodious quarters on the ground floor of the same 
building where they e t to carry in stock a full line of Crocker- 
Wheeler motors for which they are the Western agents. 


THE MOVABLE SIDEWALK described in THE ELECTRICAL ENGI- 


NEER some time ago is attracting considerable attention in Chi- 


cago, as a possible solution of the problem of affording rapid 
transit in the down town sectionsof the city, particularly as a loop 
circuit connecting the various terminals of elevated and cable 
lines. Prominent citizens are identified with the movement. 


CHICAGO TELEGRAPHERS.—The annual meeting of the Chicago 
Telegraphers’ Aid Society was held last week at Lincoln Hall, 
Chicago. The report showed disbursements of $1,747 in sick bene- 
fits during 1893. The treasury contains a balance of $1,000. The 
membership is 800. C. W. Potter was elected president; C. L. 
Clevenberg, vice-president; W. H. Mills, secretary, and W. E. 
Gritfiths, treasurer for the ensuing year. 


FoR WESTERN ELECTRIC.—The United States Court of Appeals 
composed of Judges Jenkins, Grosscup and Seaman, which met 
in Chicago last week overruled the motion for a rehearing in the 
case of the Western Electric Co. against the Sperry Electric 
Company for infringement of patents on electric lamp improve- 
ments. The court held that there was no ground for a rehearing. 
The case was decided some time ago in favor of the plantiff. 


WIL BUR F. Davipson, of Port Huron, Mich., who is general 
agent for the state of Michigan for the General Electric Co. has 
just been given a verdict in a Chicago court for $43,000 damages 
against the Illinois Central Railroad Co. On Feb. 27, 1898, while 

r. Davidson was alighting from a train at 53d street, at a point 
where the railroad tracks were then being elevated, he was caught 
between trains and received injuries about the back and hips from 
which he has never fully recovered. 


THE CHICAGO EDISON COMPANY, of which Samuel Insull is 
pre has issued a call for a special meeting of the stock- 
olders on Feb. 21, for the pur of voting on a proposition to 
increase the capital stock from $8,000,000 to 5,000,000. The funds 
to be derived from the new issue will be used for various improve- 
ments and extensions, particularly on the West side. The di- 
rectors expect to use $1,200,000 in this way during 1894. One of 
the directors is >o for the statement that the plans con- 
template the entire abandonment of the Adams street station and 
the fitting up of the Harrison street station in sucha manner as 
to greatly reduce the cost of production, 
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A TRIUMPH FOR “CHICAGO ELECTRIC” WIRE. 

THE GOODYEAR HARD RUBBER Co., 9 Mercer street, New York, 
sole agents for the Chicago Electric Wire feel considerably elated 
over the fact that they have been awarded the contract by the 
United States Government for 75 miles of submarine cable, now 
being made and intended for the very exacting work of Torpedo 
service. Mr..P. Campbell, of the company informs us that the 
tests were of the most thorough nature and that the cable has 
withstood the ordeal at every stage. As the government has 
hitherto, for some prejudice or other, deemed it necessary to go 
abroad for ita cable, Mr. Campbell looks upon this contract as a 
great triumph and as another proof that American cable is now 
fully equal, if not superior, to any madein Europe. The samples 
shown us by him are certainly very fine. 


THE BRISTOL CO. 

THE Bristols’ Mfg. Co., of Waterbury, Conn., announce the 
incorporation of their company under the name of The Bristol 
Co. This company manufactures recording instruments for 
various pur Their recording voltmeter is meeting with 
considerable favor among lighting and railway stations. One 
concern in St. Louis has eleven of the instruments in use. 


NEW YORK NOTES. 

Mr. W. H. McKINLOCE, of the Metropolitan Electric Co., Chi- 
cago, favored the otfice of THE ELECTRICAL ENGINEER with a long 
call last week, when the electrical situation was pretty thoroughly 
discussed. He takes a very hopeful view of the outlook, does not 
believe in a hasty recovery but in a very steady and marked re- 
turn to nofmal conditions of activity. The Metropolitan incan- 
descent lamp is a pronounced success, and is enjoying a large de- 
mand, 


COMMODORE P. VEDDER, ‘‘a graduate of the towpath,” well- 
known in legal practice in this state, and also as State Assessor, U. . 
r in Bankruptcy, Assessor of Internal Revenue, etc., and 
more lately as President of the New York and New Jersey Ice Lines, 
has been chosen general manager of the Cataract General Electric 
Company—a position of great importance and responsibility in 
which his intimate acquaintance with canal matters will be of the 
greatest value. 


THe Newton ELECTRIC Co., Taylor Building, 89 Cortlandt St., 
have purchased the business recently conduced by the Imperial 
Electric Co. and will manufacture and sell all the specialties which 
they controlled in connection with a general line of lighting appli- 
ances. The Newton 3 have increased their capital stock 
to $15,000 cash and Mr. W. J. Newton, their general manager, 
tells us they intend doing a much more extensive business this 
year. They are certainly getting ready for a large trade with a 
number of excellent specialties and novelties, especially as applied 
to incandescent lighting. 


NEW ENGLAND NOTES. 

PERKINS ELECTRIC Lamp COMPANY.—It is expected that this 
company may soon again be heard from, as it is understood that 
on the strength of the recent decision by Judge Ricks in Cleve- 
land, they will at once apply for a dissolution of the injunction 
under which they were placed about a year ago. 


THE PETTINGELL ANDREWS COMPANY of Boston, have just 
secured the exclusive agency for New England, of the famous P. 
and B. paint, manufactured by the Standard Paint Company, of 
New York. They report now that business is getting quite brisk, 
and they are having large sales in their other specialties, especi- 
ally in tubing of the Interior Conduit Company of New York, 
and the well known standard specialties of Okonite wire. 


Tare Beacon Vacuum PUMP & ELECTRICAL COMPANY of Bos- 
ton, are busily engaged in sending out large quantities of their 
perfected lamp which is giving now entire satisfaction to the con- 
sumer. The new Beacon lamp nice as every one knows, 
many new features, and many difficulties were encountered in 
giving the public a lamp which could be depended upon, as new 
principles were involved in its construction. The experimental 
stage is entirely past, and the Beacon lamp, as now manufactured, 
gives excellent satisfaction. It is a marked improvement on their 
previous manufactures. The Beacon Company are so well satis- 
fied with their new lamp, and find it so easy and economical to 
manufacture, that they will not at present, even since hearing 
Judge Ricks’ decision in Cleveland, apply for a dissolution of the 
injunction served on them some months ago. They claim that 
the lamp is just as good as, if not better, than the old Beacon, is 
cheaper to manufacture, and that they can consequently give 
their customers, just as satisfactory an article at a very much 
reduced figure. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Butldings, Apparatus Wanted, 
Financial, Miscellaneous, etc., wilh be found in the 
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THE TELEPHONE PATENT SITUATION.—IV. 


MILERE a transmitter is employed that uses 
an induction coil, the claims of the Watson 
patent would seem to cover the simplest 
switching devices in which springs are used, 
whether automatic or not; where no induc- 
tion coil is used, however, there is no primary circuit as 
distinguished from a secondary circuit and it would seem 
unnecessary to infringe these claims. There are numerous 
minor support patents, all of which are subordinate to the 
patents already mentioned and which are hardly worth 
referring to in this article. There are, however, a few 
interesting devices which can scarcely be held to be sub- 
ordinate to these patents, and which will be of interest to 
inventors. One of these is the patent of Sigmund Berg- 
mann, of October 31, 1882, No. 266,750, the claims of which 
are as follows: 

1. The combination, with a telephone-receiver (or transmitter) 
and a supporting device thereof, of a switch and contacts, and a 

rmanent magnet and armature moving such switch, and 

rought into action by the attaching of such instrument to such 
e device, substantially as set forth. i ; 

. Ina telephone-switch, the combination, with a polarized 
switch-lever, of the movable instrument having an iron ring car- 
ried thereby, substantially as and for the purpose set forth. 

8. In a telephone-switch, the combination, with a movable in- 
strument provided with an armature, of a pivoted horseshoe- 
magnet provided with contacts and acting as the switch-lever, 
substantially as set forth. 


The device covered by the claims above is certainly not 
subsidiary to the patents hereinbefore mentioned as the 
moving force is magnetism and not gravity or the pressure 
of the hand. Neithercould the patent of Samuel H. Bart- 
lett of October 7, 1884, No. 306,050, be aaid to infringe 
any of the patents thus far alluded to in this article. The 
following are the Ist and 2d elaims of the Bartlett patent: 


1. An electrical conducting-cord having a switch device con- 
tained therein, substantially as described. 

2. An electrical conducting-cord cam are of two or more 
wires bound together, having a switch device contained within 
the body of the cord, substantially as described. 


Mr. Ezra T. Gilliland in his patent No. 287,971 of Feb- 
ruary 22, 1881, shows an ingenious, if not very practicable, 
method of solving the telephone support problem. His 
claims are brief and the first well describes his invention, 
viz.: 

In combination with a telephone, two posts or parts formed 
with cavities in their adjacent faces, and a ball which is inserted 
in said cavities, said cavities having a formation, substantially as 
described, by which said ball is caused to establish an electrical 
connection between said parts when the telephone is in one 
position, and to break said connection when it is in other positions, 
substantially as and for the purposes set forth. 


Another interesting device is that covered by the patent 
of the joint inventors, W. H. Eckert, J. A. Seely and E. A. 
Eckert. There are only two claims to this patent, which 
is dated October 24, 1882, and is numbered 266,277. The 
2d claim is as follows : 


2. In a telephone circuit, the combination of a receiving tele- 
prons having e upon its body with a separate transmitter and 

ttery, arranged as described, whereby when the receiving tele- 
phone is grasped by the listener the keys can be operated to switch 
1 e and transmitting telephones and battery into the 

© circul 
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Mr. S. Bergmann has also contributed another interest- 
ing and ingenious device to the collection of telephone 
support switches ; the invention is covered by his patent 
of December 28, 1880, No. 235,988. The following are 
the claims in full : : 


1. The combination of a telephone-instrument, a support for 
said instrument when it is not in use, means which preclude the 
placing of the instrument on the support or its removal from the 
support without a movement of the support by the hand, and a 
switch which is operated simultaneously with the movement of 
said support to connect the instrument with or disconnect it from 
the 8 circuit or line with which it is used, substantially as 
specified. 

Pe. The combination of a telephone-instrument, a bolt adapted 
to be operated by hand and serving to support the instrument 
when it is not in use, means which preclude the placing of the 
instrument on or the removal of the instrument from the bolt 
without a movement of said bolt, and a switch operated by the 
movement of the bolt to connect the instrument with or discon- 
nect it from the electric line or circuit with which it is used, sub- 
stantially as specified. 

8. The combination, with a bolt upon which a telephone- 
instrument may be hung and a switch operated by the movement 
of the bolt, and serving to connect the instrument with and dis- 
connect it from an electric circuit or line with which it is used, of 
a pair of jaws or devices extending transversely to the bolt, sub- 
stantially as and for the purpose specified. . 

4. The combination, with a bolt upon which a telephone- 
instrument may be hung and a switch operated by the movement 
of the bolt, and serving to connect the instrument with and dis- 
connect it from an electric circuit or line with which it is used, of 
a pair of jaws or devices extending transversely to the bolt, and a 
cross bar or bars extending between said jaws or devices, sub- 
stantially as and for the purpose specified. 

5. The combination, with a bolt and a switch operated by the 
movement of the bolt to connect a telephone-instrument with or 
disconnect it from an electric circuit or line with which it is used 
of an eyeon the telephone-instrument, whereby it may be attach 
to and supported on the bolt by slipping the bolt through said eye, 
substantially as and for the purpose specified. 


Another patent of Messrs. W. H. Eckert, J. A. Seely and 
E. A. Eckert, dated March 3, 1885, No. 313,409, is also 
interesting. The first claim which fairly describes the 
invention, is as follows: 

1. The combination with a telephone-station apparatus, of a 
switch, consisting of a movable plate carried by the receiver and 
supported in front of the ear-piece thereof, and contacts and con- 
nections arranged so that said switch is shifted to connect in the 
telephone apparatus by application of said receiver to the ear, 
substantially as described. 

This article in our series might be continued at great length 
to deal fully with the details of the minor telephone support 

atents ; it will probably be sufficient, however, after hav- 
ing taken up the principal ones, to direct attention to a few 
patents not already mentioned, in order that those inter- 
ested in the matter may see how thoroughly the subject of 
automatic telephone supports has been covered. Among 
these remaining support patents are the following: Jos. R. 
H. Hinton, Feb. 21, 1888, No. 378,250. Wm. C. Turnbull, 
Sept. 7, 1886, No. 348,936. Wm. C. Turnbull, March 30, 
1886, No. 338,889. T. A. Watson, Oct. 10, 1882, No. 
265,897. John C. Francis, Jan. 3, 1893, No. 488,998. Chas: 
W. Lewis, Oct. 24, 1882, No. 266,374. Milo G. Kellogg, 
June 28, 1881, No. 243,575. Chas. W. Lewis, Oct. 24, 1882, 
No. 266,295. Henry W. Cozzens, June 6, 1882, No. 258,894. 
Charles E. Scribner, Oct. 25, 1881, No. 248,671. John D. 
Lyle, Dec. 23, 1884, No. 309,791. T. A. Watson, Nov. 5, 
1878, No. 209,592. Henry W. Comstock. June 9, 1885, 
No. 319,789, 
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THE COPPER-ZINC ACCUMULATOR.—III. 


Ir may be well now, to try to explain why the Des- 
mazures accumulator has not as yet met with that success, 
which a reliable traction cell is bound todo. In describing 
the Lalande cell, the probable chemical reactions during its 
discharge have been set forth. The whole difference 
between the Lalande cell and a fully charged Desmazures 
accumulator is, that the latter contains not oxide of copper, 
but suboxide of copper. A Lalande cell might, partially 
discharged, represent exactly the same galvanic combina- 
tion as the fully charged Desmazures cell. But the main 
trouble in the accumulator rests with the charging ; it will 
be necessary therefore at this point to look into the reac- 
tions which are involved in the charging process in order 
to understand the difficulties connected with it. 

When the Desmazures cell is fully discharged, there is 
pure, porous copper on one side and a pure steel sheet on 
the other side, while the electrolyte contains water, caustic 
potash, zincate of potash (zinc-oxide, dissolved in caustic 
potash, forms a chemical compound, called zincate of pot- 
ash), and mercurate of potash (hydro-oxide of mercury 
dissolved in potash). 

If a current is now passed through the cell in the right 
direction making the copper side the anode and the steel 
side the cathode, perhaps the following reactions might 
occur: Caustic potash is decomposed, leaving on the steel 
sheet potassium and at the copper side a higher oxidized 
compound, perhaps the hydrate of peroxyde of potassium, 
corresponding to the better known compound, called pero- 
xide of hydrogen. But neither of these compounds can 
exist under the present conditions; the potassium at once 
precipitates zinc out of the zincate of potash, this zinc be- 
ing deposited on the steel sheet (cathode), the potassium 
combining with the rest of the broken zincate of potash 
molecule and forming caustic potash. The peroxyde of 
potassium, too is decomposed into ordinary caustic potash 
and oxygen, the ee Chie being at once absorbed by the 
porous copper and suboxyde of copper is formed. Now the 
peroxyde of potash, at low temperatures, is a pretty stable 
compound providing the caustic potash solution be concen- 
trated, and does not decompose very easily. Besides, 
it may be that the electrolysis of caustic potash, 
at low temperature forms more complex compounds 
of potassium, oxygen and hydrogen,—compounds, which 
contain oxygen in a different state of activity. Whatever 
the case may be, the porous copper does not absorb so 
readily the oxygen of these compounds. Instead of the 
simple and desirable product of suboxide of copper, other 
compounds of copper are simultaneously formed, com- 
pounds containing more oxygen, for instance, oxide of 
copper, hydrates of oxide of copper and perhaps salts of 
cupric acid. 

t has not been made known what the blue-colored 
soluble compound 1 is, which is formed when the 
copper accumulator is charged with the usual density of 
current at low temperatures. 

It will be seen from the above, that the charging of the 
copper accumulators depends a good deal upon the tem- 
perature at which the process takes place. In this respect, 
the old lead accumulator is less troublesome, since it may 
be charged at any temperature reigning throughout the 
year without giving rise to trouble. Temperature has also 
some influence on the lead accumulator, but it does not 
interfere with the practical service very much. 

It is a matter of fact, that the charging process at the 
copper anode with the copper accumulator has to be care- 
fully watched and several conditions must be kept within 
certain limits; if not, the whole service of the accumulator 
might be disturbed. | | 

But not only does the copper side of the battery give rise 
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to drawbacks, but the cathode or zinc side also. Electro- 
metallurgists know, that the deposition of zinc in a 
coherent, firm and metallic form is not at all an easy task. 
First of all, the surface, on which the zinc is to deposit, 
must be pure and metallic; the least superficial oxidation 
hinders the adherence of the zinc deposit. The mercury, 
added by Desmazures to the electrolyte, has for its purpose 
to amalgamate the steel sheet and thus to facilitate the 
adherence of the zinc deposit. It may be further stated, 
that the nature of the deposited zinc depends upon the 
temperature of the electrolyte, the percentage of zinc the 
electrolyte contains, the density of current, the circulation 
of the electrolyte and other conditions. It will be seen 
again, that the charging process of the zinc side is not so 
simple by far, as it is with the old lead cell. To sum up: 
The management of the copper accumulator is much more 
difficult at present, than that of the lead accumulator, so 
far as the Desmazures accumulator is concerned. 

The Phillips-Entz Accumulator.— This type of copper- 
zinc battery is the latest perfection of the alkaline accumu- 
lator It has been described before by the inventors and 
need be only briefly cited here. The improvement relates 
mainly to the anode or copper electrode. As is known and 
more fully described in the patents granted by the U. S. 
Patent Office, the copper electrode consists of a copper 
cable, made in the following way: Round a central wire 
js loosely woven fine copper wire and the space between 
this loose wire netting is filled with a paste, made of a 
mixture of finely ground oxide of copper and sulphur. 
Afterwards the whole is exposed to nearly red heat and then a 
braiding of asbestos applied to the pasted cable. The sulphur 
is burnt out by the oxygen of the oxide of copper and pure 
copper in a highly porous state remains. The copper 
cable is then wound into the form of a mat, provided with 
insulators and a connection piece and is now ready for use 
in the cell. In the finished element, the containing vessel 
forms part of the cathode and the steel sheets, forming 
the cathode are put in electrical connection with each 
other by means of the sheet steel vessel. 

Some data, obtained by the writer during an investi- 
gation of some accumulators of the Phillips-Entz accumu- 
lators ( the investigation was made in August, September 
and October, 1891) may be of some interest. 


Weight of anode (copper electrode)........ 2 lbs. 18 ounces. 
e „ cathode (two steel sheets) 1“ 1 “ 
66 * vessel, including connections. 1 10 * 
„ electrolyte............. errs 8“ 8 i 


Weight of complete cell, about 9 lbs. 


The capacity of such a cell was, at a discharge rate of 
20 amperes, about 80 ampere-hours. The voltage was 
0.77 volt on an average during discharge ; or the capacity 
in watt hours was 61, at a current giving 15.4 watts out- 
put. The charging was effected with a current of 10 
amperes during 10 hours; the voltage was 0 90 volt at the 
start and 1.05 at the end of the charge. Both the charge 
and the discharge were performed at a temperature of 
about 130° F, these directions having been given by the 
inventors. It had been found that the capacity of the 
cells varied according to the rate of the discharging cur- 
rent and that the resistance and therefore the efficiency 
varied considerably according to the temperature of the 
accumulator. 

To avoid the absorption of carbonic acid from the air, a 
layer of paraffine oil was applied on the, surface of the 
liquid. The cells were neatly manufactured and yielded 
more electric energy than any of the known types of lead- 
accumulators. The main question and one, the importance 
of which ranks above all others,—reliability of the service 
of the cell,—is that of durability. In this respect, an 
experience of only some weeks or months is hardly suffici- 
ent and this point is perhaps only known to the manufac- 
turers of this type of battery. One would imagine, how- 
ever, that, if the carbonic acid of the air or dust cannot 
enter into the cell, and if the proper attention is applied in 


Feb. 7, 1894.] 


charging, at least the same durability, or even a greater, 
could be obtained than with the lead-accumulator. The 
handling of the Phillips-Entz cell is no doubt a little more 
complicated than that of a lead accumulator. Everything 
considered it must be said that the practical work of those 
batteries, installed for traction purposes by the inventors, 
alone can decide and prove the superiority of this type. 


THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—V. 


BY 
We have come to a very important day in the history of 
the telegraph. 

We have seen in the last chapter how the magnet grew 
under Henry’s hands until it could lift fifty times its own 
weight, and how, when it had seemed to come to the limit 
of its power, Henry had conceived another method of wind- 
ing the wire on the iron, so as to form an instrument of still 


greater strength. Did Henry neglect his first child for 
this its new, strong brother? Not so, and it was well, for 
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PROF. HEN RYS ‘‘COMPOUND” BATTERY. 


it had its secret, which on this day it revealed. When 
it failed to respond to his demands beyond a certain 
length of wire, the question of the relative capacity of dif- 
ferent lengths of wire to transmit the electrical current 
immediately seized upon his mind, and it was to test this 
that he undertook a series of experiments on this memor- 
able day. 

It was the year 1829, and July was just ending or 
August just begun. As Henry entered the Academy 
building he directed his steps to a long room or hall—used 
for the public ceremonies of the institution—where the 
experiments were to be made; and where, he says 
—“ 1060 feet, a little more than one-fifth of a mile of copper 
wire of the kind called bell-wire, .045 of an inch in diameter 
were stretched several times across the large room.”! We 
may not attempt to give in detail all the experiments, 
although only a few of them were recorded. e confine 
our attention to one of them and the steps which led to it; 
the one in which Henry made the combination which consti- 
tutes the telegraph ; the only combination possible for the 
telegraph, now as then. Not by accident was this combina- 
tion made; it was the necessary result of the process of re- 
search. What was the combination? A magnet, a battery, 
and that long wire around the room. The magnet :—it was 
not the stronger one of many coils, but the first, of one 
long coil, with its secret which there and then it revealed, 
and this was the secret:—that it possessed the subtle power 
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of being excited by electricity from a distant source. The 
battery :—it was not one of a single pair of plates, such as 
we have seen Henry using, but a compound battery of 
many plates, shown in Fig. 1. It too had its secret, which 
it too then revealed, viz.:—that a current of electricity 
from it could act upon a magnet through a wire of any 
length, as easily as if attached directly to the magnet, pro- 
vided it had this particular magnet toact upon. But we 
are anticipating. Let us see how Henry made this com- 
bination. 

We have seen that hitherto his attention had been con- 
fined to the lifting power of his magnets, and that his aim 
had been to produce the greatest magnetic effects with the 
smallest expense of galvanic power. We have seen him 
working constantly with a e air of galvanic plates, 
and these very small. On this day he was to see how 
his magnets could act at a distance. The object of his 
experiments was to investigate—by means of different 
lengths of wire, and batteries of different strength—the re- 
sistance of the wire to the electric current. Besides single 
plates of various size, he had ready a compound battery of 
twenty-five plates, arranged in a trough, as we have said. 
The resistance of the wire to the electrical current! We 
recognize in it the old, old difficulty in the way of the tele- 


graph. Henry about to investigate it, was in fact face to 


face with the recreant electricity, to demand of it why in 
all these years it had baffled the world by failing to act at 
a distance. His assistant in the experiments to be made 
was a young man of his own age Dr. Philip Ten Eyck, of 
Albany. 

He 8 the experiments with the same small pair of 
710 80 we have seen serving him so well, two inches square. 

e used at first a galvanometer to tell whether the electric 
current could exert any effect, acting through a long wire 
stretched back and forth across the room. 

„From the mean of several observations the deflection 
of its needle was 15 degrees.” Then Henry substituted the 
magnet of a single coil. This magnet, so ready to respond 
hitherto to the action of these two plates—would it do so 
through this one-fifth of a mile of wire? “The mag- 
netism was scarcely observable in the horse-shoe.” Was 
the old world right ; was the galvanic force unable to act 
through any great length of wire ? 


„The small plates were removed and larger tried, a battery 
composed of a pair of zinc plates 4 inches by 7 inches, surrounded 
with copper was substituted. When this was attached immediately 
to the ends of the 8 feet of wire wound round the horse-shoe, 
the weight lifted was 4% lbs: when the current was passed 
through the whole length of wire (1060 feet) it lifted half an ounce.” 


Again the result seemed to say that galvanic power 
could not overcome the resistance of a long wire. 

Did Henry try still larger plates? Had he made them 
many times the size, the result would have been relatively 
the same. He abandoned the battery of a single pair of 

lates ; the compound battery of many plates stood there 
In its trough, and then was made the experiment which 
gave the telegraph. Let us give it in Henry’s own words.? 


„Experiment 7. The whole length of the wire was attached to a 
small trough on Mr. Cruikshank’s plan, containing 25 double 
plates and presenting exactly the same extent of zinc surface to 
the action of the acid as the peso used in the last experiment. 
The weight lifted in thiscase was 8 oz.; when the intervening 
wire was removed and the trough attached directly to the ends of 
the wire surrounding the horse shoe it lifted only 7 oz. From 
this experiment, it appears that the current from the galvanic 
traugh is capable of producing greater magnetic effect on soft 
tron after traversing more than t of a mile of intervening wire, 
than when tt passes only through the wire surrounding the magnet. 
It is possible that the different states of the trough, with respect 
to dryness, may have exerted some influence on this remarkable 
result, but that the effect of a current from a trough, if not in- 
creased, is but slightly diminished in passing through a long wire, 
is certain. A number of other experiments would have been 
made to verify this had not our use of the room been limited, by 
its being required for public exercises. 


2. Silliman's Journal, Vol. XIX, or Writings of Joseph Henry, Vol. I., p. 41— 
Smithsonian Contributions. = ip 
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“ On a little consideration however, the above result does not 
appear so extraordinary as at first sight, since a current from a 
trough possesses more ‘‘ projectile force,” to use Prof. Hare’s ex- 

ression, and approximates somewhat in intensity to the electricity 

m the common machine, May it not also be a fact that the 
galvanic fluid, in order to produce the greatest magnetic effect, 
should move with a small velocity, and that in passing through 
one fifth of a mile, its velocity is so retarded as to produce a greater 

etic action: But be this as it may, the fact, that the magnetic 
action of a current from a trough is, at least, not sensibly diminished 
by passing roe a long wire, is directly applicable to Mr. Bar- 
low's project of forming an electro-magnetic telegraph ; and itis 
also of material consequence in the construction of the galvanic 
coil, From these experiments, it is evident, that in forming the 
coil we may either use one very long wire or several shorter ones 
as the circumstance may require: in the first case our galvanic 
combinations must consist of a number of plates so as to give 
‘ projectile force’; in the second, it must be formed of a single 
pair. 


How simple are the words which tell, as if it were some 
unimportant matter, that the circuit was at last formed in 
which electricity would not fail ; but not only had Henry’s 
magnet responded to that battery through all that length 
of wire more easily than when magnet and battery were in 
immediate contact; the closing words of the paragraph 
quoted show that Henry had fully recognized the cause 
of the phenomenon. He had made the great discovery 
of the law of relation between the “ projectile force” in the 
battery and the resistance in the coil 

He knew the importance of what he had accomplished ; he 
Bays :— . 

This was the first discovery of the fact that a perane cur- 
rent could be transmitted to a great distance with so little diminu- 
tion of force as to produce mechanical effects; and of the means 
by which the transmission could be accomplished. I saw that the 
electric telegraph was now practicable ; and in publishing my ex- 
periments and their results, I stated that the fact just mentioned 
was applicable to Barlow’s project of such a telegraph. I had not 
the paper of Barlow before me, and erred in attributing to hima 
project of a telegraph, as he only disproved, as he thought, the 
practicability of one. But the intention of the statement was to 
show that I had established the fact that a mechanical effect could 
be produced by the galvanic current at a great distance, operating 
upon a et or needle, and that the telegraph was therefore 
possible. arriving at these results, and announcing their 
applicability to the telegraph, I had not in mind any particular 
form of telegraph, but referred only to the general fact that 
it was now demonstrated that a galvanic current could be 
transmitted to great distances with sufficient power to produce 
mechanical effecte adequate to the desired object.” 

So they were brought together for the first time that 
day,—the battery which could act at a distance and the 
magnet which could be acted upon at a distance. The 
magent was Henry’s; he had endowed it with its subtle 

ower. The battery was not his; but he had discovered 
its latent power and how to awaken this by calling in the aid 
of his own child. 

In the telegraph of to-day the magnet used to receive 
the message is the same as the magnet used in the combi- 
nation formed that day in Albany. The battery is essen- 
tially the same, but the one fifth of a mile of wire has 
stretched to many miles, even to the three thousand that 
lie between the shares of the ocean; and Henry’s magnet 
answers as easily to the electric effects of the battery 
through all this distance as it did there in that room. The 
discovery made that day was to effect the world. 

How do we know the date of these experiments? 
Henry published his account of them in Silliman’s Journal 
of Jan. 1, 1831. He does not say positively, in that paper, 
‘whether they were made in 1829 or 1830, and why we 
place it in 1829, we will tell a little later. For the month 
we refer the reader to a casual remark of Henry which we 
have quoted. He says: “A number of other experiments 
would have been made to verify this had not our use of the 
room been limited by its being required for public ex- 
ercises.” These public exercises took place on the annual 
exhibition day of the academy; they consisted in speeches 
and other exercises by the pupils; and were attended by 
the parents of the boys and the friends of the institution. 
It was the great day of the year for the Academy. Ac- 
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cording to the records it was the 9th of August in this 
year, 1829. The three or four days preceding it were de- 
voted to examinations of the pupils, also open to the pub- 
lic. In was on the 5th of August this year that Henry’s 
classes were examined. As in the interest of the experi- 
ments Henry, as he indicates, would have retained the 
room as long as possible, we place the experiments in one 
of the first two or three days of the month of August or 
in one of the very last days of July. 

The small trough battery used is now in the National 
Museum at Washington. It not only told Henry that day 
that electricity could act at a distance ; it led him to another 
discovery. In the course of the experiments, the poles 
of the battery had been connected with a long wire. As 
Henry detatched one end of this, from wire to battery 
flashed a brilliant spark. This was a beautiful invitation 
to research in a new field. It was Henry’s first intimation of 
the phenomenon of self-induction or the “extra current“ as 
it is called. Henry says: My experiments on the transmis. 
sion of power to a distance were superseded by the investi- 

tion of a remarkable phenomenon, which I had observed 
in the course of these experiments, of the induction of a 
current of a long wire on itself, and of which I made first 
mention in a paper in Silliman’s Journal in 1832, Vol. 
xxii.” As soon as he had made a practical test of his dis- 
covery in regard to the telegraph he accepted the invita- 
tion of the spark, and so began investigations, which were 
at intervals continued in Albany and Princeton, until he 
was called to the charge of the Smithsonian Institution. 
That bright spark is of particular interest just now, since it 
is on account of the investigations it prompted that Henry’s 
name has been given to the unit of inductance. 

The evening of the eventful day had come, and Henry 
went home to receive that sympathy which from the con- 
stitution of his nature was especially essential to him in 
everything. “Sympathy is, with the man of genius especi- 
ally (and in a measure with all men) an intellectual want 
as necessary as the coarsest elements of existence. I can 
bear testimony to the truth of this saying.” These are 
Henry’s words. 


BI-METALLIC TELEPHONE CONDUCTORS. 


A. L. Ku. 


Concerning bi-metallic telephone wires, it appears to the 
writer that any proposition which asserts that a combina- 
tion of two metals in a conductor is superior for telephonic 
purposes to a similar conductor of either metal alone,— 


seems to be entirely new, deserves to be considered with 


circumspection, and lays the burden of proof entirely 
upon experimental evidence. 

In the case of iron, however, it is orthodox to suppose 
that the inductance possessed by an iron wire is advan- 
tageous in long distance ja ae within reasonable limits 
if the resistance of the conductor were at the same time 
capable of being sufficiently reduced. Also that when a 
definite adjustment between inductance, resistance, and 
capacity of the conductor has been attained, it is consistent 
with present recognized views to PI that a compara- 
tively low insulation can be permitted. In this connection 
lies the possibility for a superiority of a compound iron- 
copper wire over one wholly of copper or of iron ; but even 
then the advantage, if due to these reasons, should attend 
definite relations of composition and disposition in the wires 
and not iron-copper wires indiscriminately. 


MR. MAXIMILIAN MINTZ. 
A CORRESPONDENT inquires for the address of Mr. Maximilian 
Mintz, representative of the Grob petroleum engine. Replies may 
be addressed to this office. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


FROM STRAWBERRIES TO SNOW BY THE MOUNT 
LOWE ELECTRIC ROAD. 


HE electrical engineer who is fortunate 
enough this Spring to visit the Cali- 
fornia Midwinter Fair is likely to en- 
hance the pleasure of his westward 
journey by a trip into Southern Cali- 
fornia. Should he do this, as many an- 
other tourist has already done before 
him, he will discover that the attrac- 
tions of the Los Angeles region have 
been greatly added to in a manner 

that will appeal to him not less from the technical 

than from the esthetic standpoint. Some nine miles 
from Los Angeles, and nestling at the feet of the Sierra 

Madre range, is the young and beautiful city of Pasadena, 
which has gathered itself into the lap of the hoary moun- 

tain very much as the fair Shunnamite cherished old King 

David. Of course the city is ornate with orange groves 

and flower gardens ; that we all expect of even the small- 


Foot oF GREAT CABLE INCLINE OPERATED BY ELECTRIC MOTOR, 
Mr. LOWE RAILWAY. 


est and least ambitious South California community ; but 
one is hardly prepared for such a wealth of it or for so many 
evidences of substantial prosperity in the more utilitarian 
forms of brick and mortar, paved streets, opera house 
blocks and the latest styles in dry goods. Back of 


all and above all tower the dark slopes of the mountains 
crested with snow at this season of the year, and the 
greatest charm of Pasadena is that through the 
energy of a leading citizen, Prof. T. S. C. Lowe, and 
with the help of electricity, the summits of the range 


s 


JUNCTION OF TROLLEY SYSTEM AND CABLE Roap. 


have been made easily accessible. From Mount Lowe, an 
altitude of 6,000 feet, or even from Echo Mountain, 3,500 
feet high, we command a view of extreme beauty, with 
snow capped mountains for a background; deep green 
valleys right and left—the San Gabriel, the San Fernando 
and others; and far away, across thirty miles of poppy 
field, calla lily beds, and fruit orchards, the Pacific Ocean. 
If it were night, we could see the distant rows of white 
arcs in the streets of Los Angeles, and the flash of the light 
house on the island of Santa Catalina, 60 miles away. 
Prof. Lowe, in a most ingenious and original manner has 
built a combined electric and cable road, opening up to 
travel this region of airy enchantment. Switzerland has 
lately seen something of the kind attempted in the electric 
road which runs in sight of the Jungfrau to the new Lauter- 
brunnen hotel from the top of the cable road, out of the 
valley ; but Prof. Lowe starts from the Pasadena Valley 
with an electric road operated by gas engines; then operates 
a section of steep cable road by electric motor energized 
from the same power plant; and at the end of that has 
another electric road. The features of such a piece of 
engineering are, as we have already intimated, worthy of 
notice, and it is 5 deserving of mention in such a 
journal as this that Prof. Lowe, distinguished for his 

allooning exploits during the Civil War and for the 
gas system he invented and introduced, was the first 
to propose and assist in carrying out the combined 
operation of gas and electric lighting plants now so com- 
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mon but once so bitterly resisted. It need not surprise us 
that such a man, familiar with the enormous development 
of mountain travel and mountain hotels in the Swiss Alps 


REGULATING APPARATUS FOR CABLE INCLINE, MT. LOWE 
RAILWAY. 


should have spent a large fortune in developing success- 
fully the same means of recreation for Americans in the 
Pasadena Alps of Southern California, where tropical re- 
sources of pleasure abound that are not available in the 
playground of Northern Europe. 
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high. Thence the trolley line runs by easy grades, no- 
where exceeding 74 per cent, to the Rubio Pavilion 
nearly 3 miles away, at an altitude of about 2,200 feet. 
This trolley section is well built, with bracket suspension 
of the trolley wire, and the track construction is excellent, 
as it need be in view of the large amount of curve of short 
radius. There are no fewer than eleven solid timber 
bridges on the stretch from Altadena to Rubio. Part of 
the road here had to be cut through solid granite by 
men who dangled in mid-air from ropes while they 
drilled and blasted. The little power house at Altadena is 
novel and interesting. It comprises two Otto gas engines 
of 60 h. p. each, capable of working up to 140 h. p. 
together. These drive an Edison generator of corres- 
ponding capacity, and a duplicate plant is held in reserve. 
Gas for fuel is made from gasoline, the carburetter ana 
storage tank being situated near by. It is proposed, how- 
ever, to utilize water power for the work by means of 
Pelton wheels installed at Rubio Pavilion, at the foot of 
the Great Cable Incline, and the water pipes for this sys- 
tem are already laid and final arrangements nearly com- 
pleted. Current is not only furnished from Altadena to 
the trolley road direct but is also delivered to a Keith motor 
of 75 h. p. which drives the mechanism of the cable road ; 
to that we have the unique instance of electricity running 
a trolley road and a cable road at one and the same time 
from the same plant. 

The trolley road ends at Hotel Rubio, which stands in 
Rubio Amphitheatre, a beautiful and romantic spot graced 
with no fewer than eleven waterfalls the power of some of 
which is already utilized in lighting the Great Cable In- 
cline and the two hotels built for the accomodation of 
patrons of the road. Here starts the Great Cable Incline, 
about 3,000 feet long, rising about J, 300 feet, and unrolling 
in its ascent a magnificent panorama of mountain, valley 
and sub-tropic vegetation. This Incline is double track, 
the inner rail serving as one side of either of the tracke, 
and the cars passing each other on a four rail turn-out 
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ELECTRIC MOTOR AND CABLE OPERATING APPARATUS, MT. LOWE RAILWAY. 


The ascent from the valleys is easy. Pasadena itself is 
about 800 feet above sea level, and Altadena J unction, 
where the Los Angeles Terminal Railroad delivers its pas- 
sengers to the Mount Lowe trolley road, is about 1,000 feet 


about half way up. There are two cars, which are 
permanently attached to an endless wire cable 14 
Inches in diameter. As one car descends the other 
goes up. The cars have rounded fronts, and have the. 
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seats arranged in three tiers of open “opera box com- 
partments, so that everybody has aclear and uninterrupted 
view. The car makes a trip in eight minutes, and will 
carry nominally 36 passengers, although 60 New Yorkers, 
trained in bad habits on the Elevated Road, have been 
known to squeeze in at once. The Incline is most sub- 
stantially built, being practically terraced in the mountain 
side. There is some open work, however, and at one point 
the cars cross a trestle 200 feet long, one end of which is 
100 feet higher than the other. Two of our illustrations 
show the modus operandi of running the cable. It will 
have been noted that the cars are balanced against each 
other, so that the call for extra lifting power is not great. 
The motor operates the train of gearing and the cable 
wheel, a feature of which is its sensitive automatic arrange- 
ment (of the Hallidie clip pulley type) for gripping the 
cable upon any strain above the normal,which thus prevents 
the cars from traveling beyond a predetermined speed. 
This is a quite necessary point of precaution when we 
remember that the average grade of the road is 59 per 
cent. or 11 per cent. steeper than the steepest portion of the 
Mt. Pilatus road in Switzerland. The clip pulley is set 
horizontally, and the whole mechanism is firmly anchored 


PROF. T. S. C. Lowe. 


in solid granite. Upstairs, above the motor room, is the 
room in which the attendant operates the Incline, having 
all the control apparatus at his hand, and being in com- 
munication with the power house, etc., by means of the 
telephone. 

At the summit of the Great Cable Incline we reach Echo 
Mountain House, 3,500 feet above sea level. This altitude 
with its lovely scenery would satisfy most people, but 
Prof. Lowe is pushing on to the summit of Mount Lowe, 
6,000 feet high, and from the upper end of the Great 
Cable Incline proposes to run another trolley road con- 
necting the Echo Mountain with an observatory, hotel, 
etc., at the summit of the noble peak named after him. 
Prof. Lowe has proposed that if a public or private sub- 
scription of $100,000 be made, in the purchase of stocks 
or bonds of the road, he will himself furnish the rest, for 
the extension of the road, and will also equip the obser- 
vatory with a 374 inch reflector, a 16 inch refractor, 
a 12 inch refractor and two 8 inch refractors, making a 
splendid outfit for astronomical work at a point where the 
conditions are peculiarly favorable for star study. This 
subscription would not need to be a donation (as was the 
case with the Lick Observatory), but being in the secur- 
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ities of the road, is considered by all competent financiers, 
who are familiar with its working, as a first-class invest- 
ment, while at the same time furthering a worthy scientific 
project for the benefit of the world. We are enabled to 
state to our readers that if any individual will purchase 
this amount of securities, one of the noble peaks of the 
Sierra Madre range will be named after him, thus carrying 
his name down through all ages—a memorial more lasting 
and far more honorable than marble column or ostentatious 
tomb. It must be the wish of all who, like the present 
writer, know Prof. Lowe, that he may be no less success- 
ful than was Mr. James Lick in enlisting public support 
for such a praiseworthy scheme. Electricians will also be 
interested to learn that Prof. Lowe intends setting up a fine 
search light at the peak of Echo Mountain and that he is 
already in correspondence with American and European 
makers on the subject. 

Before closing this article it should be added that there 
are a great many features of novelty and interest about the 
road beyond those already spoken of. At Rubio Pavilion, 
for example, the electric cars have their terminus in the 
hotel attic, and it might be said with truth that the roof of 
the hotel was built first. The means of entrance are akin 
to those patronized by Santa Claus, and one descends by 
means of the chimney—or elevator. Another curious feature 
is that Echo Mountain House is on one side of the mountain 
and its kitchen on the other, the connection being a tunnel 
lighted by incandescent lamps. Prof. Lowe certainly 
deserves congratulation on this original scheme for getting 
the cuisine out of range. Electric lights are also used with 
novel and beautiful effect in Rubio Cañon and the Thale- 
haha Falls; and the proprietors of Eastern mountain resorts 
could in more than one respect take a leaf out of Prof. 
Lowe’s book. 

We are indebted to Prof. G. Wharton James, F. R. A. S. 
(an accomplished lecturer, associated with Prof. Lowe in 
this enterprise) for much of the information contained in 
this article and for a fine set of photographs of the road, 
hotels, mountains, etc., of this sc onderiand of the Sierra 
Madre range. 


ELECTRIC RAILWAY FIGURES IN ST. LOUIS. 


Some interesting figures were given out regarding the opera- 
tion of the electric and cable roads of St. Louis. The National 
Railway Co., a Chicago corporation, capitalized at $2,200,000, con- 
trols five of the St. Louis roads, as follows: Cass Ave. and Fair 
Grounds (including the Northern Central and Union railways), 
electric, 35 miles and 70 motor cars; Citizens’, 18 miles cable and 3 
horse, and 172 cars in all; and the St. Louis R.R. Co.’s line operat- 
ing 142 miles of cable and having an equipment of 240 cars. At 
the annual meeting of this company held in Chicago it was an- 
nounced that the net earnings for the year were $199,947 or 
9.088 per cent. against 10 per cent. earned in 1892. The gross re- 
ceipts of the five roads were $1,416,817, a decrease of 1.4 per cent. 
Operating expenses were 60.12 per cent. of gross receipts. The 
number of trips in 1898 was 877,802, a decrease of 16,988. The 
car mileage was 11,844,031, and the passengers carried 23,313,504 
decreases, respectively, of 108.826 and 885,821. The gross re- 
ceipts’ of cable lines were $1,035,455 while the gross receipts of 
horse and electric lines amounted to $881,372. Cable receipts 
decreased $50,987 while horse and electric car receipts increased 
$30,258. Comparing operating expenses it appears that the 
cable line expense was 59.4 per cent. of the income while horse 
and electric expense was 64 per cent. The cable mileage was 
9,868,758 and of horse and electric lines 2,475,273, The cost of 
operating the cable per car mile was 7.82 cents or, including 
interest, 9.34 cents; while the corresponding figures for horse 
and electric lines were 11.09 and 18 11 cents. The new construc- 
tion of the year which has cost $1,201,356 included 32.37 miles 
of new track, 88.2 miles of overhead electric construction, 70 
motor cars and remodeling 181 old trailers, engines, power 
plant, etc. D. G. Hamilton, of Chicago, is president of the com- 


pany. 


PROF. BARRETT AND THE CONDUIT. 


Pror. JOHN P. BARRETT, city electrician of Chicago, has de- 
clared that, according to his judgment, the Love underground 
trolley system, as now running in Washington, affords ‘‘ a com- 
plete solution of the question of trolley electric street railroads.” 


113 


MISCELLANEOUS. 


THE THEORY AND DESIGN OF THE CLOSED COIL 
CONSTANT CURRENT DYNAMO.—III.—(Concluded.) 


BY PROF. HENRY 8. OARHART. 


In the second method the overlap of the brushes must be in- 
versely as the induction in a coil under the brush in different parts 
of the field, for the presence of the pole of the armature at any 
point reduces the induction. This point is a complicated one and 
needs further experimental study. But in the third class of ma- 
chines the overlap of the brush is constant and the field is not 
weakened by cutting out coils on small load. Neither are the pole 
faces cut away to produce uniform induction. Attention is given 
to the thickness of the pole pieces so as to avoid unnecesra 
crowding of the lines of force toward the central portions. It is 
also desirable to avoid thinning the polar horns lest they become 
saturated. 

The author then spoke of the old Sperry machines with internal 

le pieces, and gave the results of some investigations made by 

im upon this type and also upon the old Gramme machine, from 
which he arrived at the conclusion that for practically sparkless 
commutation it is not n that the induction near, but 
under the brush shall be a constant. The effective means by 
which, with constant current, the brushes can be set in any 
plane round the commutator cylinder is the reactive effect of the 


armature. This fact is brought out quite clearly by plotting the 
integrated potential differences between the upper or positive 
brush and the third movable one as ordinates to a horizontal line, 


Fia. 2. 


The data are the same as were employed to plot the first curve in 
Fig. 1.: If Fig. 2 is examined a decided flattening in the curve 
will be found at 180 degrees, the position of the negative brush. 
The same fiattening may be seen at 0 degrees. All curves, plotted 
with data obtained at different loads, show the same diminution 
or stay of the inductive process near the poles of the armature. 
The armature at these points paralyzes the field. As the poles of 
the armature move round they sweep away the lines of force of 
the field, and only enough remain to produce an E. M. F. com- 
petent to offset the E. M. v. of self-induction and, in addition, 
cause the newly directed current to grow to its normal value as 
the coil passes out from under the brush. 

This reactive power of the armature may be utilized to effect 
approximate regulation for constant current without brush-shift- 
ing. But for this purpose the load cannot be a maximum. The 
poles of the armature must be far enough forward to produce 
increase of magnetic leakage. 

The conditions requisite for sparkless commutation of a con- 
stant current machine are quite clearly defined. The self-induction 
of the short-circuited coils must nearly balance the field in all 

itions of the brushes. The author then quoted Mr. Esson? and 
Prof. Ryan“ as saying that the brushes must be kept under the 
pole faces in order not to enter the weakened fields between the 
pole corners, and stated that he did not consider this condition 
absolutely essential, since at maximum k. M. F. the brushes may 
be moved through a considerable angle without appreciable 
change in sparking. He dwelt upon this subject at considerable 

1. See Tur ELECTRICAL Examen. Jan. 24, 

2. London Nectrician, March 81. 1800. 

8. Proceedings of the Am, Inst. Elec, Engrs., Vol. VIII, p. 465, 
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length and supported his statement by data from machines in 
actual operation. , 

In conclusion the author said: The design of closed-coil 
Gramme rings for high potential arc lighting has thus far been 
limited to the two-pole type of field-magnet. This involves the 
maintenance of higher speed than engineers find desirable. The 
conditions of present poe and the requirements for the im- 
mediate future demand a new departure in this class of dynamo 
design. All indications point toward a multipolar machine of 
about 50 kilo-watts capacity and slow speed. The armature will 
contain a liberal amount of iron, much larger than would be 
found desirable for constant potential machines. Such a dynamo 
is already in demand, and it will find an immediate fleld for the 
lighting of large cities. 


THE ELECTRICAL TRANSMISSION OF POWER 
FROM NIAGARA FALLS.—VIII. 


BY PROF. GEORGE FORBES. 
( Discussion.) 


Mr. ALEXANDER SIEMENS said it was only right to the 
Commission who asked for the tenders that he should put the 
matter from a different point of view from that represented by 
Mr. Ferranti. He had not the conditions upon which the tenders 
were given. He (Mr. Siemens) had the pleasure at the time of 
speaking tothe President of the Commission. who explained to 
him that the conditions were to be, that the different competitors 
were to send in detailed designs, and if successful, superintend 
the construction of the machinery in America for a commission 
of 21¢ per cent. or 5 per cent., he forgot which. Under those 
conditions they competed, but did not send detailed designs, and 
as a matter of course, were excluded from the prizes. But he was 

ectly certain that nobody who read the conditions under 
which they tendered could say that it was not from the beginning 
the intention to construct the whole of the machinery in America. 
He did not think any question ought to arise about being able to 
send a current of 20,000 volts through underground cables. He, 
for one, would be perfectly ready to supply cables that would 
carry 20,000 volts. Such cables were in daily use at the Frank- 
fort Exhibition, having been supplied bv his firm for connecting 
the transformers in the machinery hall to those in the Main an- 
nex; the normal working pressure was 20,000 volta, the cables 
having previously been tested to 40,000 volts. Another point 
which had been insisted upon was that it was quite out of the 
question to think that a continuous current could serve for such a 
transmission. Well he was not so sure about that. Their own 
project for the Niagara transmission was for continuous current, 
using machines and motorsin series. He was not sure that the 
Cataract Construction 5 not be converted to the 
continuous current before they done. 

MR. S. EVERSHED said one speaker had spoken of the effect 
when large solid conductors were used; but Prof. Forbes did not 
say he was going to use large solid conductors, and he (Mr. Ever- 
shed) did not doubt that he would not do so. He showed in his 

i of the subway something which might be taken to be 
laminated strip conductors, so that the skin effect, elaborately dis- 
cussed by Lord Kelvin, would not have any prejudicial effect. 
But there was one effect which would come in, and it was of 
vastly more importance, and that was the induction between the 
conductors, whether solid or laminated. It was easy to work out 
what the back electromotive force of induction would be for any 
pair of conductors run at any given distance apart, and he had 
worked out a few cases, taking the conductorsto be 6 in. apart, 
or 12 in. or 8 ft. He also took the density at 888 amperes per 

uare inch, which he understood the author pro to use, 

e found that there was one great argument for using a low fre- 
quency as possible, namely, the enormous inductive drop in the 
lines if run at the 100 periods of Mr. Mordey. If they had mains 
of 3 sq. in. in section, as Prof. Forbes would have, and placed 
those mains 6 in. apart, if they ran at 100 periods they would have 
an inductive E. M. F. of 880 volts per mile. Running at 25 peri- 
ods this was reduced to 192 volts, while the resistance drop was 
27 volts. On that ground alone Prof. Forbes appeared to him 
to have an unanswerable argument in favor of low frequency 
in that particular case. The only other point he desired to refer 
to was the quostion of coupling in parallel. He wanted, if pos- 
sible, to get Prof. Forbes to tell them distinctly what were the 
uses of an artificial load in coupling machines in parallel. 

Mr, CROMPTON said there had been an important omission 
in the discussion. The question which was of real interest to 
them was, What would be the cost of power to the users in Buf- 
falo or in the more distant towns? How would it compete with 
the cost of power produced in those towns? That was the point 
that would interest him most. He should think many engineers 
like himself had had such schemes on a smaller scale brought 
before them, and in the large proportion of cases they were re- 
luctantly obliged to abandon them because the interest on the 
cost of the plant was so great as to overwhelm the advantages of 
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using water power. He had been forestalled in many of the re- 
marks he would have made by Mr. Ferranti. The barefaced 
attempt to pick the brains of the world and then to utilize the 
information gained for the benefit of the American manufacturers 
was a thing to be admired. He was sorry to say that similar 
attempts were often made in England; he spoke feelingly. 
There were many who had spent their blood and treasure in the per- 
fecting of the mechanical details and the other details of electrical 
machinery, and who could not get any reward for their labors 
simply because no system of patent laws could cover every little 
detail of design. The regular modern habit was for the last comer 
to pick the brains of the world, so they must not blame the 
Americans, who were only doing on a large scale what had been 
done so often before on a small one. With regard to the culvert 
he would not like to be in that culvert when 20,000 volts were 
going on. If an arc started at one end of that culvert it would go 
right up to the other end, the whole eighteen miles, in a very 
short time. Prof. Forbes was going to use porcelain insulators, 
and he would ask him if he had made experiments to know what 
the insulating power of porcelain was. hat was good enough 
for electric telegraphs was not good enough for e 
work, and failures had been made by those who without sufficient 
trial had adopted the material used for aerial insulators for under- 
ground work. They had made great improvements, and had now 
got a material that carried 200 volts satisfactorily; whether they 
would ever get a material which would carry 20,000 volts was 
beyond him at present. Oil insulators were supposed to be a great 
remedy, but he thought there were many there who would agree 
with him after a long trial that they were entirely useless. He 
did not think continuous currents had been condemned on sufflei- 
ent evidence. It was useless for people to get up in that room and 
say there were no difficulties in the matter of ‘‘ parallelizing” alter- 
nators. Grave difficulties did exist, and although Prof. Forbes 
might minimize them, and probably would, by his low frequency 
he would find he had not then got over the great problems that 
would arise. He did not agree with Mr. Ferranti that 40 periods 
were good enough to produce good electric lighting. He had 
seen = l y of Ganz’s stations at 42, and the arc lighting was dis- 
graceful. 

Mr. WEEKS asked Prof. Forbes whether his circuits were 
equally divided on either side, with the lead on one side and 
the return on the other. Prof. Forses declined to answer this 
question. 

Mr. Mavor said it would be interesting if Prof. Forbes would 
describe the method proposed for ventilating and drying the tun- 
nel. This was a matter of the greatest importance, as constant 

atmospheric conditions in such a subway were most difficult to 
maintain. It was notable that the most severe criticism of the 
scheme for carrying high-tension currents along bare conductors 
in a culvert came from the principal exponent of the similar 
method of conducting low-tension currents. The author has said 
in his Paper that Mr. Tesla has clearly demonstrated the rapid 
deterioration of solid insulations with currents of high frequency, 
but many of these effects are also present with currents of low 
frequency at an equally high voltage. 

jor-Gen. WEBBER said they ought all to feel the greatest 

sympathy with Prof. Forbes in connection with this Paper from 
one point of view. He had brought before them a Paper referrin 
to work not yet carried out, and in criticizing the account he h 
been good enough to favor them with they should remember that 
it was inevitable that modifications would have to be made in 
carrying out that work. 

Mn. gave an abstract of a communication from Mr. C. 
E. L. Brown. Mr. Brown advocated a higher 3 than 
Prof. Forbes, and with regard to running in parallel said he had 
been unable to detect any difference between low frequencies 
such as 15 and up to 100. It was astonishing that even at the 
present day so much was still said of the difficulty of running 
alternators, single or multiphase, in parallel. He had run ma- 
chines of very different types in parallel under the most different 
conditions, and had never found the slightest difficulty; indeed, 
he had come to the conclusion that the coupling of alternators in 

lel was as easy as, if not easier than, that of direct machines. 
o adopt the two-phase system using four wires seemed to him a 
good arrangement, and judging from his own experience none 
ut good results could be obtained. It certainly seemed remark- 
able, considering the number of designs sent in, many of which 
were extremely good, that Prof. Forbes should have decided 
upon about the worst arrangement possible for his machine. He 
could not imagine a more inconvenient arrangement than the 
magnetic wheel revolving outside the armature, so that it was 
impossible to get at the machine while in motion, whilst losing 
entirely the ventilating | ffect of the revolving wheel for the cool - 
ing down of the armature. 


FUNNY LEGISLATION. 


A member of the New York Legislature has introduced a bill 
requiring the insulation of all electric wires used for street rail- 
road purposes. By last reports, he was still at liberty. 
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ECONOMY IN THE USE OF TRANSFORMEKRS. 


BY P. J. MCFADDEN. 


A transformer is nothing more than a dynamo without 
moving paris and is therefore no exception to the rule that it 
works best when loaded up to its rated capacity. In selecting a 
transformer for a given customer, the central station superinten- 
dent will too often install one capable of supplying the total 
number of lights for which the house is wired. In some cases 
this cannot be avoided, but in houses wired, say, for 40 to 50 lights 
it will seldom be necessary to put up a transformer any larger 
than a 80 lighter, and right here I would say that a transformer 
of a whole size smaller can often be used if the superintendent 
would take the trouble to consider the case of the particular 
customer in 5 The neighborhood, the size of his family 
and their habits relative to the probability of entertainments 
involving the burning of nearly all the lamps in the house, would 
all with a moment's consideration, determine sufficiently closely 
what the maximum load would be. 

But is it always necessary to install a transformer for every in- 
dividual customer? Are not some of your stores or even in some 
cases your residences, so bunched that one transformer could be 
made to do for several; and if so would you not. if necessary, go to 
a little trouble with your secondary wiring to accomplish this? 
Even the bunching of, say, three moderately large transfor mersto 
serve four or five consumers where one or at most two are likely 
to have a large load at one time and where this comes so seldom 
as to make it expensive to put "p for each of them a transformer 
capable of taking that load, while a step in the right direction, is 
seldom good practice for if the primary fuse of one should blow 
them out not only does the secondary of that transformer (which 
is now dead, as far as its capacity to give out current is con- 
cerned) become a load upon the other two, but also the load of 
lamps it formerly carried must now be borne by the others. 
When this is the case the fuses of the other two will be likely to 
blow and the whole arrangement disabled. 

More than one case has recently come to my notice, showing 
how in practice the substitution of one large transformer for sev- 
eral smaller ones has worked to the saving in first cost to the sta- 
tion, and, as we know from the principle of the transformer, in 
the economy of operation as well. 

Aside from the advantages of regulation and e which 
are far reaching in that their effect is operating continually, there 
are other and quite as palpable ones that especially recommend 
this system. Perhaps first of all comes the saving in the first cost. 
This plan not only preserves to you this advantage in first cost of 
large transformers but also admits of your using a very much 
lower capacity than the aggregate of the lamps wired up. There 
isa greater saving in the cost of installation and in the cost of re- 
pairs, Further than this the danger from lighting in the prim- 
aries is reduced at least in proportion tothe number of t orm- 
ers replaced. 

I have spoken until now of the use of large transformers with 
secondaries connected on the ordinary two wire system using, if 
desired and the distances are not great, 52 volt lamps; otherwise 
110 volts; but why stop here? The very reason why you adopted 
the alternating system was on account of the saving in copper in 
the mains and feeders, and you did this by sending a small cur- 
rent to a great distance at a high voltage, knowing that it is only 
amperage that demands a large cross section of copper. Now 
why not apply this principle to the secondary wiring as well, 
using as high a voltage as is permissable in practice. Manifestly 
this can be accomplished by running the secondary wiring on the 
8 wire system having a difference of potential of 220 volts between 
the outside wires, and using 110 volt lamps. Here again we in- 
troduce a feature that, added to those above enumerated as being 
present in the use of large transformers, makes the system of 8- 
wire secondary wiring from transformers the most efficient that 
modern practice is capable of. The lossin the secondary wirin 
is here cut down to minimum, as the current is only one fourth o 
what it would be with an equal number of lamps of 52 volte and 
for the same percentage of loss, the actual drop in volts can be 
doubled. As a consequence the wire for a 220 volt circuit would 
need to be but & of that for a 50 volt circuit. 

Ordinary transformers can of course be connected in pairs 
with their 100 volt secondaries in series and run out on 8- wire, 
but a stil] greater saving is secured in using a transformer whose 
secondaries are so brought out that a 8-wire service is obtained 
directly from the one transformer. 

Opportunities for the employment of the step-up and step- 
down transformer plan are rare in stations in this section and I 
have purposely confined my remarks to the employment of large 
transformers on the 2-wire system, or better yet two transformers 
with secondaries connected in 8-wire, or still better, and best of 
all, one large.8-wire transformer, as applications of these can be 
made in the plants of each one who is using alternate current. 


1. Abstract of a paper read before the Northwestern Electrical Association, 
January 17, 1891. 
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THE SPEED OF ELECTRIC CAS. 


HE comments on electric car accidents which come un- 

der one’s eyes almost daily in the popular press are 

not calculated to raise the spirits of the managers of street 
railway corporations, while the damages which are de- 
clared against the roads by juries in numerous legal 
actions must eventually force them to adopt some means 
for their own protection, independent of the demands of 
the public. The spirited discussion which a short time 
since occupied the columns of TER ELECTRICAL ENGINEER 
served to bring out a number of weak points, both in the 
electrical and in the mechanical equipment of the car, not 
to speak of troubles due to the personal characteristics of 
the motorman himself. Most stress was and is Jaid on the 
inadequacy of the methods of braking usually employed. 
A closer study of the situation, however, seems to show 
that there is still another factor involved in the safe hand- 
ling of electric cars which has not yet had that attention 
bestowed upon it that its importance unquestionably de- 
mands—and that is, some means for enabling the motor- 
man to know at a glance the speed at which his car is run- 
ning. The large reserve powers with which the modern 
electric cars are very properly equipped in order to take 
care of heavy loads and stiff grades, place it within the 
power of the motorman to run at high speeds on level 
stretches, and recent investigations instituted by several 
municipalities have emphasized this point. Thus in Brook- 
lyn, N. Y., Prof. Geo. W. Plympton of the city Electrical 
Subway Commission has just filed a report made at the 
request of Mayor Schieren which showed that the or- 
dinance speed of 10 miles an hour was frequently 
exceeded, one case being recorded in which the car ran at 
no lessa speed than e r hour. In St. Louis, 
where a speed of 15 miles an hour is permitted in some of 
the wider streets of the newer sections, a speed of 30 miles 
per hour is said to be regularly attained. These records 
could without doubt be largely duplicated on closer in- 
vestigation, but they will suffice to account for many of 
the “accidents” which are now laid at the door of the 
trolley car. It would be folly to suppose that any system 
of braking, however powerful, could be applied to prevent 
accidents in city thoroughfares with cars running at the 
speeds above shown to be common; and if they could be 
applied to prevent accidents outside of the car, some means 
of insuring the safety of those inside the car would have 
to be devised next. City authorities may pass ordinances 
regulating car speeds, without end, but it is asking too 
much of the motorman to calculate or even to guess at the 
speed of his car, in addition to his other exacting duties. 
What is wanted is a simple and reliable speed indicator, 
which will enable the motorman to tell by a glance how 
fast he is running. Such an indicator might be of either 
the visual or the audible type,or both combined, and should 
be arranged to give warning as soon as the maximum per- 
missible speed is exceeded. The slow horse car, and the 
cable car limited to a fixed maximum speed, evrdently have 
never required such an indicator; but that it has become 
a necessary adjunct for electric cars is obvious. We 
venture to say that its introduction will be followed by 
a reduction of the number of “trolley accidents,” and that 
the cost will be but a bagatelle compared with the reduc- 


Feb. t, 1804.) 


tion in the amounts now paid for damages. We commend 


to inventors the designing of an electric car speed indicator 
of this class. 


PATENT LITIGATION.—THE SUPREME COURT ON 
DIVISIONAL APPLICATIONS., 

WE print in other columns of this issue a late decision 
of the Supreme Court, which involves certain consider- 
ations as to patents issued upon divisional applications, 
the results of which are likely to be scarcely less impor- 
tant and far reaching than were those of the celebrated 
decision of the same tribunal a few years since relating to 
reissued patents. Briefly, the doctrine now laid down by 
the Court, as we understand it, is that only one patent 
can be taken for a single concrete invention, or for any 
part of such invention; and consequently, that when more 
than one patent has been issued purporting to cover differ- 
ent parts of the same subject-matter, all except the one 
bearing the lowest serial number are void. Especially is 
it held by the Court to be inadmissible to distribute the 
subject-matter of an invention between two patents, dis- 
tinguishable from each other only by the different func- 
tions ascribed to a common mechanical structure. 

The conclusions which have now been announced by the 
Supreme Court, while they will probably entail hardship 
tpon many deserving patentees, are in our opinion, in- 
tended, by a single well-aimed blow, effectually to dis- 
courage a vicious practice which has become of late years 
so wide-spread and general as to constitute a notorious 
abuse; a remark which, by the way, may be said to apply 
with especial force and pertinence in connection with pat- 
ents for electrical inventions. We might cite more than 
one instance in which a verbose and rambling speci- 
fication has been filed in the Patent Office, at an early 
stage in the development of some particular branch 
of the art, containing vague references to everything 
under the sun which the applicant could think of as 
having the remotest relation to the professed subject-mat- 
ter of the application. This has been kept pending in the 
Office for years, in order that, whenever an applicant ap- 
peared with a bona-fide invention, which appeared likely 
to be valuable, a divisional application could be segregated 
from the original mass of matter, dressed into proper 
shape, and put into interference with that of the new- 
comer. Thus a long series of divisional patents could be 
obtained, keeping abreast of the progressive state of the 
art, which, by reason of their constructively early dates, 
could be made to control and subordinate the work of 
rival, and often far more meritorious, laborers in the same 
field. Again, an objectionable custom has grown up 
among a certain class of patent-attorneys, especially some 
of those employed by large corporations, of filing as great 
a number of separate applications upon each invention 
placed in their hands as their practiced skill in hair-split- 
ting could enable them to formulate; and this often, it is 
to be feared, with no worthier motive than the un- 
necessary multiplication of their own fees. 

We entertain no doubt that the ultimate effect of this 
decision will be wholesome and salutary. As to its imme- 
diate effect there is certainly abundant room for interest- 
ing speculation. One important patent may be mentioned, 
Which would seem to be in imminent danger of being over- 
thrown by the new doctrine:—the famous Berliner transmit- 
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ter patent, which, as was pointed out in THE ELECTRICAL 
Enainrer of January 24, 1894, in reality covers the em- 
ployment, as a transmitter, of a certain mechanical struc- 
ture which, in its capacity as a receiver, was patented as 
long ago as November 2, 1880. There are also a very 
large number of patents on electric railway apparatus and 
devices, heretofore assumed by their owners to be control- 
ling, and upon which a considerable number of pending 
suits have been based, which are founded upon divisional 
patents. Some of these, at least, must unquestionably be 
obnoxious to the doctrine now laid down by the Supreme 
Court. This authoritative exposition of the law certainly. 
puts a new aspect upon some important phases of the ap- 
parently interminable litigation between the rival aspirants 
to supremacy in the electrical industries of the United States. 


A LIE OUT OF WHOLE CLOTH. 

It may be truly said that the electrical community was 
startled by the dispatch purporting to come from Lynn, 
published in the New York World, on Monday, Jan. 29, 
and alleging with much detail and particularity that Prof. 
Elihu Thomson, backed by Mr. Pevear, was about to leave 
the General Electric Co. and begin all over again in oppo- 
sition. We characterized the dispatch as “extraordinary,” 
yet its place of origin and its details were such 
as at first to make one think there might be some little 
truth in it, especially after the radical changes that 
the General Company has seen of late. Knowing that 
the subject is one of deep interest to many of our readers, 
we hastened to bring the dispatch to the notice of Prof. 
Thomson, whose written statement we now have to the 
effect that the story is wholly without foundation. 

In other words, the dispatch was a lie made out of whole 
cloth, and probably intended to affect the stock market. It 
is a great pity that the liar did not confine himself to a 
mere flight of fancy. Prof. Thomson’s distinguished services 
to the cause of electrical science and invention should have 
preserved him from any such attempts to use his great 
name as a catspaw for reckless and destructive specula- 
tion. It may fairly be said of him that his interest 
in discoveries or inventions has been measured by their 
importance in increasing knowledge or in meeting some 


demand, and we are not aware that their prospective cash 
value has ever added much to the “flush of victory.” The 
practical commercial value of an idea is of course an ele- 
ment of ultimate success that all great inventors must con- 
sider, if only because it furnishes the means to push for- 
ward and accomplish still more. Each discovery or inven- 
tion well worked out is a conquest for mankind, and not 
mere “ prize money ” drawn from Nature. These are Prof. 
Thomson’s sentiments, and not the low, mean ones that the 
dispatch so shamefully attributes to him, by insinuation. 


The Fan as a Foe to Frost. 

Tux man who adds to the number of electrical applica- 
tions is fittingly regarded as a benefactor, and in the 
category of such worthies should be included, we think, 
the genius who has utilized the electric fan for driving 
frost out of store windows. The experiment appears to 
have been tried at Lewiston, Me., with great success, 
and the business men are said to have put in several fans 
for such work, as they found they could get rid of the ice 
in less than ten minutes. The same cure should be 
effective for steamy windows. There are many places 
where fans run for coolness in summer could also be 
employed as an aid to ventilation in winter. 


116 
LEGAL NOTES. 


A DECISION LIKELY TO AFFECT MANY ELEC- 
TRICAL PATENTS.—THE DANGER OF DIVIDING 
APPLICATIONS. 


SUPREME COURT OF THE UNITED STATES. 
No. 145.— October Term, 1893. 


W. L. MILLER anp L. W. MILLER, APPELLANTS vs. THE EAGLE 
MANUFACTURING COMPANY. 


APPEAL FROM THE CIROUIT COURT OF THE UNITED STATES FOR 
THE SOUTHERN DISTRICT OF Iowa. (JANUARY 8, 1894.) 


Mr. JUSTICE JACKSON delivered the opinion of the Court. 

- THE appellee as assignee of letters-patent No. 222,767, dated 
December 16, 1879, and No. 242,497, dated June 7, 1881, issued to 
Edgar A. Wright, for certain new and useful improvements in 
wheeled cultivators, ia i this suit against the appellants, who 
were the defendants in the court below, for the alleged infringe- 
ment thereof. 

The defences made in that court were that Wright was not the 
first and original inventor of the improvements described in the 
patents; that the same were shown and described in previous de- 
vices of letters-patent, set forth in the answer ; that the invention 
shown in each of the patents in suit is identical; that in each 
the supposed improvements relate to a spring and its attachments; 
that the function and operation of the parts are exactly the 
same in each; that one or both of the letters-patent in contro- 
versy were issued without authority of law, and therefore, void; 
that in view of the state of the art at the date of the alleged im- 
provements of Wright, the letters patent nted to him did not 
exhibit any patentable invention, and for that reason are invalid; 
that the defendants were not engaged in the manufacture of cul- 
tivators, but have sold cultivators manufactured by P. P. Mast & 
Co., of Springfield, Ohio, constructed under and in accordance 
with various letters-patent owned by that company; that they 
gold the cultivators of this company without notice or reason to 
suppose that they were an infringement of the patents of Wright, 
and that they do not, in fact, infringe the same. 

The class of cultivators to which the Wright patents in ques- 
tion relate are of the ordinary character of wheeled, straddled- 
row cultivators, having vertical swinging beams, or drag bars, to 
carry the shovels or plows, suspended from an arch or frame, 
mounted on two wheels, a tongue fastened to the frame and 
beams connected with the horizontal portions of the arch, which 
serves as an axle for the wheels, and surrounding the axle on each 
side a pipe box, to which the beam is secured, the pipe box re- 
volving on the axle, and the beam carrying the shovels adjusted 
so as to swing up or down with the pipe box, according to the 
direction in which it is turned. 

The patented device consists of a round steel rod, or wire 
spring, having at its fixed end a coil attached to the swingin 
beam, or plow bars, and extending from the coil a slightly curv 
‘arm, the outer end of which terminates in a bend or shoulder, 
from which the rod continues to form a short arm terminating in 
a 5 bend, or curl, at the free end of the spring. This spring 
is so adjusted that the outer, or free end thereof, bears against the 
underside of an adjustable grooved roller, fixed upon an out- 
wardly extending arm upon the upright portion of the axle. This 


spring, with its adjustment, is intended to have a duplex action, 


covering the double effect, of either raising or depressing the 
beams ing the shovels. The curvature of the spring is such 
that as it moves along the groove of the roller it presses against 
the latter at differents points of its periphery, and thereby the 
direction of its action is shifted or changed, as the position of the 
swinging beam is changed. Such changes in the direction of its 
action will assist in drawing or pulling the beam upwards in a 
vertical direction, giving it increased leverage as the spring is 
moved forward in ite bearings on the roller. 

In his original application, filed May 28, 1879, Wright full 
described his improved device for use in connection with culti- 
vators and claimed for it, not only its lifting and depressing 
action, but also its lifting power, which increased as the beams 
were raised. 

An interference with other pending applications being antici- 

ted as to the broad claims of the invention, the application was 

ivided, on November 12, 1879, for the . of obtaining one 
tent for the lifting and depressing effect of the spring on the 
ms and another for the lifting power of the spring, increasing 
as the beams rise, the latter being sought upon the original appli- 
cation, while the former was based upon the divisional application 
of November 12, 1879. Patent No. 222, 767, for the double effect or 
duplex action of the improved apring, was granted on December 
16, 1879, and thereafter on June 7, 1881, patent No. 242, 497, for 
the single effect of increased lifting force in raising the plow 
beams, was granted, after interference had been disposed of. 
The Court below sustained the validity of both patents, and 
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held that the defendants infringed the first, second, third, fourth 
and sixth claims of patent No. 222,767, and the first, second, 
third and fourth claims of the patents granted June 7, 1881 (No. 
242,497). The complainant waiving an accounting for poan and 
damages, a final decree was entered, enjoining the defendants 
from making, using or selling to others to be used, cultivators 
constructed and operated in the manner, and Bpan the principle 
described in the letters-patent in controversy. om this decree 
the 5 a peal is prosecuted. 
he appellants pep numerous errors, which need not 
separately be noticed and considered, as they are embraced in the 
general proposition that the court erred in holding that the patents 
sued on were valid, and that the cultivators sold by the defendants 
infringed the same. In the specification, forming part of the 
letters-patent 222.767, issued December 16, 1879, under the divided 
application filed November 12, 1879, the patentee states : 
The object of my invention is to give tbe operator mechani- 
cal assistance in raising and lowering the plows without interfer- 
ing with their usual action and movement, to prevent the plows 


from rising out of the ground accidentially, and to limit their de- 


scent; and to this end the invention consists in a ring which 
serves the double purpose of lifting or holding down the plows at 
will, as may be required; in so constructing and applying a spring 
that it exerts a lifting action on the plow only when the latter is 
raised above its usual operative position; in so constructing and 
applying a spring that it limits the descent of the plow; also, in 
details of minor importance, hereinafter described. 

In carrying out my invention the one spring may be adapted 
to serve all or either one or more of the offices above enumerated, 
and may be modified in its form, construction and arrangement, 
as desired, provided its mode of action is retained.” 

fis follow extracts from the specifications of both patente 
and their claims. } 

It is not deemed n to make a separate analysis of the 
respective claims alleged to be infringed. 

he novelty of Wright's invention consists, as held by the court 
below, in the application of a double acting spring to assist the 
operator in either lifting the plow beams, or the plows attached 
ereto, or in sinking them deeper in the earth, as occasion might 
requ re; while the cultivator is in service. The first patent, issued 
in 1879, covered both the lifting and the pressing actions or opera- 
tions, while the second patent covered only the lifting effect. The 
spring device which was designed to accomplish these effects, or 
operations, is the same in both patents. The drawings in each of 
the patents are identical, and the specification in each is substan- 
tially the same. Under these circumstances can it be held that 
the second patent has any validity, or must it be treated as having 
been anticipated by the grant of the 1879 patent? If, upon a 
proper construction of the two patents—which presents a question 
of law to be determined by the court (Heald vs. Rice, 104 U. 8., 
749), and which does not seem to have been passed upon and 
decided by the court below—they should be considered as covering 
the same invention, then the later must be declared void, under 
the well-settled rule that two valid patents for the same invention 
cannot be granted either to the same or to a different party. 

Thus in Suffolk Company vs. Hayden (8 Wall. 815) it was held 
that where two patents, showing the same invention or device, 
arty, the later one was void, although 
the Application for it was first filed, thereby deciding that it is the 
issue date and not the filing date which determines priority to 
patents issued to the same inventor on the same machine. 

In James vs. Campbell (104 U. S., 882), the court say: It is 
hardly necessary to remark that a patentee could not include in a 
subsequent patent any invention embraced or ibed in a prior 
one, granted to himself, any more than he could an invention 
embraced or described in a prior patent granted to a third person. 
Indeed, not so well; because he might get a patent for an invention 
before patented to a third person in this country, if he could show 
that he was the first and original inventor, and if he should have 
an interference declared. ... If he was the author of any other 
invention than that which the specification describes and claims, 
though he might have asked to have it patented at the same time, 
and in the same patent, yet, if he has not done so, and afterwards 
desired to secure it, he is bound to make a new and distinct speci- 
fication for that purpose, and make it the subject of a new and 
different patent.’ hen a patentee anticipates himself, he 
cannot, in the nature of things, give validity to the second 
patent. 

In Mosler Safe Company v. Mosler, (127 U. S. 855,) it was held 
that a patent having issued for a product, as made by a certain 
process, a later patent could not be granted for the process which 
results in the product. 

In McCreary v. Pennsylvania Canal Co., (141 U. S. 467,) it was 
held that where a party owned two patents showing substantially 
the same improvement, the second was void, the court saying : 
It is true that the combination of the earlier patent in this case 
is substantially contained in the later. If it be identical with it, 
or only a colorable variation from it, the second patent would be 
void, as a patentee cannot take two patents for the same 
invention.” 

In Underwood v. Gerber, (149 U. S. 224,) it was ruled that 


Feb. 7, 1894.) 
where a patentee obtained two patents on the same day, upon ap- 
plications filed on the same day, they could not be treated as one 


patent with two claims, and that the complainant in suing upon 
the second, or the one having the latest number, could not use the 
es or the one with the earlier number, to help sustain the 
on. 

In Odiorne v. Amesbury Nail Factory, (2 Mason, 28, ) the 
reason for the rule since established by the above cited cases was 
stated to be that the power to create a monopoly is exhausted by 
the first patent; and for the further reason that a new and later 
patent for the same invention would operate to extend or prolong 
the monopoly beyond the period allowed by law. 

The result of the foregoing and other authorities is that no 
patent can issue for an invention actually covered by a former 
patent especially to the same patentee, although the terms of the 
claims may differ; that the second patent, although containing a 
broader claim, more U in its character, t the specific 
claims contained in the prior patent, is also void: but that where 
the second patent covers matter described in the prior patent 
essentially distinct and separable from the invention covered 
papa and claims made thereunder, its validity may be sus- 
tain 


In the last class of cases it must distinctly appear that the in- 


vention covered by the later patent was a separate invention dis - 


tinctly different and independent from that 1 the first 
patent; in other words, it must be something substantially differ - 
ent from that comprehended in the first patent. It must consist 
in something more than a mere distinction of the breadth or scope 
of the claims of each patent. If the case comes within the first or 
second of the above c , the second patent is absolutely void. 

It is insisted on the part of the appellee that whether this 
invention shall be protected in part of its features by one patent 
and as to the rest by another, or shall be completely 3 by 
single patent, is a matter which concerns solely the Patent Office 
and the inventor.“ Under the rule announced in the foregoing 
authorities this proposition cannot be sustained. 

The second and principal contention of the appellee is that 
the patent of 1881 covers a distinct and separate invention from 
the first, and in support of that proposition the appellee relies 
upon the rule announced in Garrett v. Seiber, (98 U. 8. m: 
Sewell v. Jones (91 U. S. 190,) and Merrill v. Yeomans, (94 U. 8. 
94.) These cases do not, however, establish the appellee’s position. 

In Garrett v. Seiber the arrangement for the operation of the 
device in the second patent was entirely different from the aie, aps 
patent. In Sewall v. Jones, it was held that there might be a 

tent for the process and one for the product. In Merrill v. 
eomans it was beld that where a patent described an apparatus, 
& process, and a product, and the claims covered only the appar- 
atus and the process, the law provided a remedy by surrender of 
the patent and a reissue for the burps of 55 product. 
single in vention may include both the machine and the 
manufacture it creates, and in such cases, if the inventions are 
really separable, the inventor may be entitled to a monopoly of 
each. It is settled also that an inventor may make a new im- 
provement on his own invention of a patentable character, for 
which he may obtain a separate patent, and the cases cited by the 
appellee come to this point, and to this point only, that a later 
patent may be granted where the invention is clearly distinct from 
and independent of, one previously patented. 

It clearly appears from a comparison of the two patents 
and their two respective specifications and drawings, that the 
first function or object of the patent of 1879, relating to the lifting 
power of the spring, is identical with the sole object or function 
covered by the patent of 1881, and that the improved device and 
combination for the accomplishment of the lifting operation are 
identical in both patents. 


* * * * 


he first patent clearly includes the second. No substan- 
tial distinction can be drawn between the two, which have the 
same elements in combination and the same spring arrangement 
and adjustment to accomplish precisely the same lifting effect, 
increasing as the beams are raised from their operative positions, 
The matter sought to be covered by the second patent is insepar- 
ably involved in the matter embraced in the former patent, and 
this, under the authorities, renders the second patent void. 
If the two patents in question had been granted to different 
pariis, it admits of no question that the last would have been 
eld an infringement of the first, for the reason that the patent of 
1879 just as clearly includesas a part of the invention the increased 
lifting effect of the spring device, increasing as the beams are 
ised, as that disclosed in the patent of 1881. It certainly did 
not involve patentable novelty to drop or omit from the patent a 
claim for the depressing action of the spring arrangement which 
might be effected by any mere mechanical contrivance. 


* * * * 


This statement admits that the peculiar construction of the 
spring device, by means of which the lifting effect was to be 
accomplished, was already covered in a patent previously granted 
to the patentee—referring to the patent of 1879. In thus admitting 
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the existence of a prior patented device, identical with that 
described in the second specification and drawings, it is difficult to 
understand upon what principle the patentee can be allowed to withe 
draw from the operation of such prior patent, one of its distinct 


elemento, and make it the subject of a second distinct patent. It 


is not the result, effect, or purpose to be accomplished which con- 
stitutes invention, or entitles a party to a patent, but the mechani- 
cal means or instrumentalities by which the object sought is to be 
attained, but a patentee cannot so split up his invention for the 
purpose of securing additional results, or of extending or of pro- 

onging the life of any or all of its elemental Patents cover 
the means employed to effect results. (Rubber Pencil Company 
v. Howard, 20 Wall. 507; Fuller v. Yentzer, 94 U. S. 288.) 

The 1 8 invention covered the means and the only means, by 
which the results sought by the patent of 1881 were to be acoom- 
plished, and it is settled that tae patentee of such prior device 
would be entitled to all its uses. whether described or not. (Rob- 
erts v. Royer, 91 U. S. 105; Stow v. Chicago, 104 U. S., 547. 
Under these authorities a single element or function of a paten 
invention cannot be made the subject of a separate and su uent 
patent, and it, therefore, follows that this increased lifting effect 
of the spring device, sought to be covered by the 1881 patent, be- 
ing clearly shown and described in the n drawings, 
and claims of the 1879 patent, was not the subject-matter of a 
valid patent. 

This conclusion is no way affected by the reservation attempted 
to be made in the 1879 patent of the broad idea of a li ng 
spring which acts with increasing force as the beam rises,” 
for the reason that the broad idea sought to be reserved is embodied 
in identically the same mechanical device constituting the inven- 
tion and covered by the first patent which completely occupies all 
the ground that was reserved. The spring and its connecting 
apparatus is the same in each patent, and the claims of the first 
covered the double automatic action—upward or downward, 
There is nothing in the specification or claims to indicate that in 
the first patent the lifting action is in any degree slighter or 
weaker as the beam rises than in the second patent. On the con- 
trary, both specifications clearly indicate that the spring device 
acts with increasing force in each patent as the beam rises. 

In addition to this it distinctly appears that every claim of the 
1881 parni could have been properly included and made a part of 
the claims of the 1879 patent. ith the exception of the first 
broad claim of the 1881 patent, each of the other claims include 
the spring device with the limiting and qualifying words, sub- 
stantially as described,“ and by virtue of its reference to the speci- 
fication, the lifting element of the spring device is shown to be the 
same in each patent. There is nothing in either patent or the 
specification or claims thereof, to indicate that there is any greater 
or stronger lifting action in the one than in the other. It is thus 
shown that one and the same mechanical device, which covers 
the entire invention, is described in each of the patents; and the 
effort to secure a second patent on one part thereof or on its func- 
tion, after such part or ite action had been clearly described and 
covered by a prior peras cannot be sustained. 

To hold under these circumstances that the first and second 
patents in respect to the lifting effect of the same spring device, 
present distinct inventions, or that both are valid for the same in- 
vention, would involve the drawing of distinctions too refined for 
the practical administration of the patent law. 


* * * e 


[Here follows a discussion of the patentes to other inventors as 
related to the construction of Wright’s 1879 patent, in view of 
the state of the art.] 

Our conclusion on the whole case is that the patent of 1881 is 
n by that of 1879; that the first claim thereof is antici- 
pated by the Brown patent; that the patent of 1879, in view of the 
state of the art, is to be limited and restricted, if it has any 
validity at all, to the specific spring therein described; and, as 
thus restricted, it is clearly not infringed. 

We are, therefore, of opinion that the decree of the court be- 
low should be reversed, and the cause.remanded, with directions 
to dismiss the bill; and it is accordingly so ordered. 


THE UNION PACIFIC WIRES —W. U. MAY OPERATE THEM. 


At St. Louis, on Jan. 80, Judges Caldwell, bes fs and Sanborn, 
sitting in the United States Court of Appeals, reviewed the case of 
the Union Pacific Railroad Company and the Western Union Tele- 
graph Company, appellants, against the United States, appellee. 

t came up on an appeal from the Circuit Court of the United 
States for the district of Omaha. Judge Thayer reversed the 
decision of the Omaha Court and ordered an amended decree. 
The decision winds up an important piece of litigation. The case 
involved an alle infringement of the Pacific Railroad Acts by 
the Union Pacific Railroad, as, being bound to build and operate 
by its own servants and agents a line of telegraph for commercial 
and government pu between Omaha and Ogden, it had 
l its wires, poles, etc., to the Atlantic and Pacific Telegraph 
Company où July 1, 1881, surrended its franchise and alienated 
its powers under its charter to the Western Union Telegraph Com- 
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pany. The prayer of the bill was for a decree anhulling the con- 
tracts between the road and the telegraph company and ordering 
the road to operate the telegraph lines itself in accordance with 
law. The Circuit Court granted the prayer. Judge Thayer holds 
that Congress could not grant tothe railway a telegraphic fran- 
chise and so limit the power to exercise or deal with it as to make 
it a burden. 


INCANDESCENT LAMP LITIGATION. 
USERS ENJOINED IN PHILADELPHIA. 


Opinion of Judge Acheson, in the three cases of Edison Elec- 
tric Light Co. (e neral Electric Co.] and The Edison Electric 
Light Co., of Philadelphia, against (1) The Philadelphia Trust, 
Safe Deposit and Insurance Co.; (2) The Manufacturers’ Club of 
Philadelphia: and (8) The Spreckels Sugar Refining Co.; U. S. 
5 bourt for the Eastern District of Pennsylvania, January 
25, 18 

Subjoined is the text of the decision of which note was made 
in these columns last week :— 

ACHESON, Cir. J. : 

` The patent in suit No. 228,898, nted on January 27, 1880, to 

Thomas A. Edison, after protracted litigation and a most vigorous 

defense, was sustained by the Circuit Court of the United States 

for the Southern District of New York and by the Circuit Court 

of Appeals for the Second Circuit. (Edison Electric Light Com- 
any vs. The United States Electric Lighting Company, 47 Fed. 

p., 454; 62 Fed. Rep., 800; Edison Electric ligat mpany et 
al. vs. The Sawyer-Man Electric Company 58 Fed. Rep.. 592.) 
The uncontradicted proofs in the several cases now before me 
show infringing use by the defendants respectively, and it is con- 
ceded that the plaintitte— Edison Electric Light Company and its 
exclusive licensee in the City of Philadelphia, The Edison Electric 
Light Company of Philadelphia—are entitled to a preliminary in- 
junction in each of there three suits. The Court, however, is 
asked to exempt from the operation of the injunction certain 
lamps (confessedly within the second claim of the patent) which 
were manufactured by the Columbia Incandescent Lamp Com- 

any, a corporation of the State of Missouri, for the reason that, 
n a suit brought against that company by the Edison Electric 
Light Company and the Edison General Electric Company in the 
Circuit Court of the United States for the Eastern District of 
Missouri after the decisions in the Second Circuit, Judge HALLETT 
refused a motion for a preliminary injunction apon the defend- 
ants giving bond in the penal sum of twenty thousand dollars, 
condition for the payment of any sums which might be decreed 
in that suit in favor of the complainants therein. (66 Fed. Rep., 
496). The ground for this refusal was a defense then set up, 
which had not been made in the Circuit Court, that the incan- 
descent electric lamp for which Edison was 3 the patent 
was only the prior invention of one Henry bel. But in the 
earlier case of the Edison Electric Light Co. vs. Beacon 
Vacuum Pump and Electrical Company, 64 Fed. Rep., 878, 
that defense was interposed to a motion for a preliminary injunc- 
tion, and was very carefully investigated by Judge OoLT, who 
found and decided that Goebel's story of his invention in itself 
was so improbable, and the evidence to sustain the alleged antici- 
pation was of such doubtful character that the consideration of 
this defence ought to be postponed until final hearing, and that in 
the meantime the plaintiff was entitled to enjoy the fruits of the 
decree sustaining the patent. Accordingly, Judge COLT granted 
a preliminary injunction. , 

In the more recent case of the Edison Electric Light Company 
vs. Electric Manufacturing Company, 57 Fed. Rep., 616, in the 
Circuit Court of the United States for the Eastern District of Wis- 
consin, Judge SEAMAN expressed views similar to those of Judge 
CoLT, and awarded a preliminary injunction to restrain infringe- 
ment of this patent. 

No evidence whatever in support of the Goebel defense has 
been submitted to me, so that I am without means of forming an 
independent opinion as to whether it rests upon a substantial 
basis. Under all the circumstances, then, to give to Judge HaL- 
LETT’s refusal to grant an injunction the effect here claimed for it 
would be to carry the principle of judicial comity to a most ex- 
travagant length. The Edison Electric Light Company of Phila- 
delphia, vitally interested here, is not a party to the Missouri 
suit. But aside from that consideration, the owner of a patent 
undoubtedly may maintain suits for infringement against the 
manufacturers and users of the patented device simultaneously. 
(Birdsell vs. Shalliott, 112 U. S., 485; Kelley vs. ba oi Drees 
Stay Manufacturing Company, 44 Fed. Rep., 19), True, pending 
a test suit against a manufacturer involving the validity of a pat- 
ent in which a preliminary injunction against him has been de- 
creed, Courts in other jurisdictions have declined to enjoin pre- 
liminarily the users of the device. But the Edison Patent has been 
sustained under circumstances which entitle the adjudication to 
high regard. It is the accepted doctrine that the decision of the 
Supreme Court, after exhaustive litigation upon the merits sus- 
taining a patent, will ordinarily be regarded as conclusive ona 
motion for a preliminary injunction, the presumption against the 
‘existence of any valid defense against the patent prevailing at 
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that stage of the case. (Purifier Co. vs. Christian, 8 Bann & Ad., 
42, 51; Am. Bell Tel. Co. vs. Southern Tel. Oo., 94 Fed. Rep., 7083 
American Bell Tel. Co. vs. McKeesport Tel. Co., 57 Fed. z 
661). I think the same effect ought here to be accorded to the 
decision of the United States Circuit Court of Appeals for the 
Second Circuit, sustaining the Edison Patent. 

In each of these cases a preliminary injunction in the form 
prescribed by the Courts of the Second Circuit will be allowed. 


THE NOVAK CASE ON APPEAL. 


THE Novak lamp case, which was heard at Hartford, Oona., be- 
fore Judge Shipman, came up on before the Circuit Court 
of Appeals at New York, on Jan. 90, before Judges Wallace and 
Lacombe. 

The Waring Company was re ted by Mesers. Simonds and 
Morse and the Edison Electric Pi ht Oo. (The General Electric 
Co.) by Messrs. Fish and Dyer. The arguments, which é 
three hours, traversed much the same und as that covered in 
the case before Judge Shipmaa. At their conclusion the Oourt 
took the papers for further consideration and decision. 


ELECTRIC MOTORS EXEMPT FROM TAXATION. 


The Judges of the Appeal Tax Court of Baltimore in acoord- 
ance with an opinion of a city law officer, have decided not to tax 
electricity as a motive power. The court previously decided to 
levy an assessment on all machinery moved by electricity. 
would have affected all business houses in Baltimore using elec- 
tricity and it wasr ed as a discrimination. The court will 
now exempt electrical machines and tax only the plants of the 
electric companies, as was intended by the law. 


EDISON E. L. CO, vs. MATHER ELECTRIC CO.—MOTION FOR 
TIME GRANTED. 


On motion of the defendants in the case of the Edison Electric 


Light Company against the Mather Electric Company of Man- 
chester, this State, Judge Shipman in the United States Circuit 


Court has granted a continuance of time to the defendant to file 


an anewer in suit. Charles E. Perkins, counsel for the defendanta, 
argued for the motion and Albert H. Walker, counsel for the 
plaintiff, against it. Tne suit is brought on the ground that the 
defendants are infringing the compound winding method patented 
by Edison. Judge Shipman allowed the motion and gave the 
defendants until the first Monday in March to file their answer. 


A DECISION THAT THE W. U. IB A COMMON CARRIER UNDER 
THE INTERSTATE COMMERCE LAW. 


An important decision was handed down last week by Jud 
Smith, of the Court of Appeals at Kansas City, Mo. This de- 
cision affirms that a telegraph company is as much a common 
carrier as a railroad or express company and that as such when it 
carries on an interstate business it is subject to the control of the 
Interstate Commerce Commission. The suit was an ordinary one 
brought against the Western Union Telegraph Company to en- 
force a statutory penalty of $200 for failure to properly transmit a 
telegram. As a number of constitutional questions arose in the 
conduct of the case, it was carried to the Missouri Supreme Court 
for settlement. | 


UNDERGROUND RAILWAY WIRES IN KENTUCRY. 


A BILL has been introduced in the Kentucky Legislature pro- 
viding that in all cities of the State all electric street railways 
shail be compelled to put their wires underground. No penalty is 
attached for failure to obey the law, but it is provided that upon 
failure or refusal to comply the city authorities may take the 
work in hand, and have it done at the expense of the corporation 
owning or operating the railway. Any city may inforce the pro- 
visions of the law by mandamus proceedings. 


„RECORDS FOR THE BENEFIT OF PRINTERS.” 


THE record in the case of The Consolidated Electric Light 
Company versus the McKeesport Light Company, involving the 
great contest being waged between the leading electric light 
ea a gt of the United States, comprises three large volumes, 
and its printing cost $7,000. This includes the cost of engraving, 
there being a great number of illustrations in the work. 


CHEAP SERVICE IN TRURO, N. 8. 


THERE is war in Truro over telephone affairs, The Chambers 
Electric Light and Power Company are installing a system of 
telephone worked free of charge. The company undertakes to 
light a house throughout by electricity, put in and work a tele- 

hone and provide an instantaneous fire alarm, all for the sum of 
25 per year, the price asked for telephone connection alone by 
the Telephone Company. Naturally the latter company objeots, 
and a strong rivalry existe. 
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SOCIETY AND CLUB NOTEs. 


FOURTH ANNUAL BALL OF THE MASSACHUSBTTS BLBCTRICAL 
ENGINEERS AND MECHANICS ASSOCIATION. 


The above ball was held in Copley Hall, Boston, on the evening 
of Monday, January 29th, and in spite of the inclemency of the 
weather was a huge success in every way. As usual the electric 
lighting decorations formed a most important feature, and the 
committee in charge fairly excelled all previous efforta in thie 
direction. Outside, illuminating the street leading to the hall 
for a distance of about 300 yards, arc lights had been suspended, 
with crimson shades, throwing a warm red glow on the masses of 
snow, and looking very comfortable and cheering in the frightful 
storm that prevailed. Inside, the nitude of the illumination 
almost beggars description. Some incandescent lights were 
used. At the top of the hall was a ball seven feet in diameter, 
studded with incandescent lights of 16-candle power each, with 
globes colored red, white and blue. This ball was kept slowly 
revolving by means of an electric motor, and a commutator on 
ita axis awitched the current first into the red bulbe, then the 
white, and finally the blue, producing an effect of great beauty. 
Streamers of ineandescent lights extended from the ball to the 
sides of the hall. These streamers changed colors in unison with 
the ball. At the rear of the hall were two immense towers from 
floor to ceiling, each ing about 350 lights. The lights on 
these towers were on six different circuits, and as the lamps were 
of different colors, a beautiful variation of effect was produced at 
will. The whole lighting was controlled by a switchboard at the 
back of the orchestra, which was eagerly examined by those 
present. 

On the side walls were two large signs, built of incandescent 
bulbs, one reading “ Welcome to Our 4th” and the other M. E. 
E. and M. A., 1890-1894.“ The current could be sent through either 
the red or the white globes, as the operator at the switchboard dic- 
tated. He kept the dancers entertained in rare fashion. First 
the hall would be plunged in blue, then in red and white, or in a 
mixture of all the above colors and green. Scattered around the 
hall were half a dozen unique displays, also under the control of 
the switchboard. Two big stars, a sign ‘‘ Edison,” and the mono- 
gram, G. E. Co., meaning General Electric Company, were 
1 Flags, banners and streamers were used to fill up the 

e apaces on the walls and set off the electric lights. 

All the decorations were installed by members of the Associ- 
ation, and they are to be congratulated on the beautiful effects 
produced. About 2,000 ple were present and a large sum was 
netted for the funds of the Association which is in a most flourish- 
ing eondition. Much credit is due to the members of the different 
committees who have worked hard to make the balla success, and 
they have every reason to be well pleased with the success of their 
labors. The committee on the ball was composed of the following 
8 James E. Cole, Harry Cottle, Joseph IL. Winn, J. A. 

ollicott, and Walter J. Burke. 


DR. WHEELER ON DYNAMOS & MOTORS. 


A most interesting and instructive lecture in the Electrical 
Workers’ University Extension Course was delivered on January 
29, by Dr. S. S. Wheeler, whose subject was Direct Current 
Dynamos and Motors.” It was well illustrated by apparatus in 
operation, including some of the combination motor-toels to 
which the lecturer has himself devoted so much time and in- 
genuity. All the principles and features of direct current genera- 
tion and motive power were taken up in brief, succinct review, 
and the audience gathered an immense amount of helpful 
information in a very short time, 


CHICAGO ELECTRICAL ASSOCIATION. 


The officers of this society for the present year are: President, 
Albert Scheible; Vice Pres’t, W. D. Ray; Secre „H. G. Dimick 
(227 South Clinton St.); Treasurer, F. S. Hickok; Librarian, E. F. 
Norton (Room 15 City Hall). At the last meeting Mr. W. Clyde 
Jones read a carefully prepared paper on The Development of 
the Telephone.” 


N. E. L. A. 


SECRETARY G. F. PORTER has addressed a circular letter to over 
500 electric street railway companies, calling their attention to the 
fact that several of the topics to be taken up at the Washington 
meeting this month are of interest to them and should lead them 
to be represented. 


Mr. Newron L. SomLoss, who is well-known in electrical 
circles in New York, delivered a lecture on The 3 h on 
Jan. 28, before America Lodge of the Independant Order B'nai 


Frith. The 5 as largely attended and the talk proved 
very interesting to members. 
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MONTREAL ELECTRIC CLUB.—At the annual meeting held on 
Jan. 15th, the reports for the past year of the secretary and treas- 
urer showed the club to be in a flourishing condition ; there being 
a large increase in the membership and a considerable balance in 
the treasury. The election of officers for the ensuing year resulted 
as follows: President, W. B. Shaw; vice-president, H. Ritchie; 
secretary, Jas. Burnett; treasurer. L. M. Pinolet; committee of 
management, H. Brown, Jas. Douglas and Howard D. Black. 


NIAGARA AT WORK. 


THe NIAGARA FALLS PAPER COMPANY, the first to make use of 
the newly developed water power of the falls, commenced oper- 
ations at eleven o'clock on the morning of January 25, everything 
worked smoothly and to the utmost satisfaction of the officers 
who witnessed the start. The wheel house of the paper mill is of 
brick, iron and slate, built over the wheel pit 20 by 40 feet in 
section, and 155 feet deep. The pit is cut through the solid rock 
and lined with massive masonry to the level of the ground. 
Water is led from the river through a canal 240 feet long pro- 
tected by three iron gratings and three sets of gates. The pen- 
stocks are 13 feet in diameter and the turbines are of 3,800 h. p. 
each. At present only one is in position, but another will be added 
later. At the top of the vertical shaft is a horizontal bevel gear 
meshing with three vertical gears, two of which turn the pulp 
grinders while the third is connected to the line shafting. From 
the bottom of the wheel pit a tunnel connects with that of the 
Niagara Falls Power Company. 

The Niagara Falls Paper Company was organized about five 
years ago and its output will be about three car loads daily. 


MR. F. 8. TERRY. 


THE office of secretary of the Sunbeam Lamp Mfg. Co., Chi- 
cago, has been accepted by Mr. F. S. Terry, who will now give 
his entire attention to pushing the sales of that company. r. 
Terry's connection with the Ansonia Electric Co. has now entirely 
ceased, and the branch in Chicago will go out of existence as 
such. It may not be generally known that Mr. Terry's relation- 
ship with the Ansonia Electric Co., or as it was formerly called, 
the Electrical Supply Co., had endured continuously from the 
Company's organization in 1885, when he and it practically began 
business life together. He was its first office employee, attending 
at that time to all the correspondence, bookkeeping and al! other 
office work. In the winter of 1884-5, Mr. Terry went to Chicago 
to open the western branch, and he saw and promoted its re- 
markable development down to the end of his fourteen years of 
vigilent, unremitting service. A host of friends will desire for 
him renewed prosperity under the change of conditions and with 
the return of commercial affairs to their normal volume and 
activity. 


MR, J. F. KELLY. 


THe NATIONAL ELECTRIC Co. of Eau Claire, Wis., will now be 
represented in this part of the country by Mr. J. F. Kelly, who 
becomes its General Eastern Agent. He has opened offices at 906 
Temple Court, 5-9 Beekman street, New York, and will be glad to 
receive correspondence and inquiries there. Mr. Kelly has a very 
wide circle of acquaintance in electrical engineering and trade 
circles. He was at one time connected with the old Electrical 
Supply Co. in this city, and afterwards represented the wire de- 
partment of the Edison Machine Works. His services were trans- 
ferred later on to the Edison General Co. and the General Electric 
Co. 


ELECTRIC LIGHT COMPANY EARNINGS IN 
PHILADELPHIA. 


THE annual report of the Edison Electric Light Company of 
Philadelphia shows that the company have paid out in dividends 
during 1893, $152,244 in four separate payments of two per cent. 
each, and one extra payment of two per cent. The surplus earn- 
ings of the year were $48,398 83, and the profits of 1893 were 
@200,642.83. The cost of extensions last year was nearly $297,000. 
Or this $238,000 was expended on work which will require about 
$82.000 for its completion. 

The reduction of the price of gas to 81 per 1,000 cubic feet, the 
Board stated, has not and will not likely affect the increas- 
ing demand for current. The assets are given at $1,740,825.01. 

The present directors have been re-elected without opposition, 
as follows: William D. Marks, Samuel B. Huey, Charles M. Swain, 
Amos R. Little, John Lucas. H. Blake Tyler, D. S. Lindsay, L. D. 
Brown, Arthur Colburn, William T. Tiers and C. A. Coffin. 


EDISON 


AMERICAN BELL CAPITAL TO BE 85, ooo, ooo. 


THE AMERICAN BELL TELEPHONE Co. have filed an application 
at the Massachusetts State House for permission to increase their 
capital $30,000,000, making the total capitalization $50,000,000. 
The money is needed for new work and extensions of various 
kinda, and seme of it may be used for the further absorption of 
sub-companies. : 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED JANUARY 16, 1894. 


Accumulators :— 


Process of M Battery Plates, W. L. Silvey, Dayton, O., 
BIE Ist. Tied Sept 11 18. id 

© process consists in immersing anodes of lead or lead alloy and cath- 
odes of lead in a solution of ammonia and an acid, then disintergrating the 
anodes by the aid of an electric current and electrically depositing the parts 
thus decomposed in holes in the cathodes. 
5 — ry Battery, A. Hough, San Francisco, Oal., 512,828. Filed Sept. 14, 


The active material consists of a mixture of mon- oxide of lead, sulphate of 
ammonia and sulphate of magnesia, the NN of ammonia being decom- 
posed and the sulpbate of magnesia disso! 


Alarms and Signals ;— 


Railroad Signal, C. Selden, Baltimore, Md., 512,754. Filed Feb. 1, 1898. 
An electric system of block signals for steam railways. 


Distribution :— 


Continuous Electric Current Distributing System, M. Von Dolivo-Dobrowol- 
sky. Berlin, Germany, 518,006. Filed Nov. 24, 1893. 
laim 1 follows :— 

In a system for distributing electricity two series connected groups of 
consuming apparatus fed by two main conductors and a compensating 
conductor and a continuous current dynamo connected with the mains and a 
coil of high self-induction connected at both ends with diametrically op- 
posed pointe of the armature winding of said dynamo, and in its centre with 
e said compensating conductor. 


Dynamos and Motors: 


Moor byt r rator, J. C. Henry, Westfield, N. J., 512,890. Filed Apl. 20. 1892. 
ollows : — 

In a magneto-electric machine the combination of suitable field magnets, 
two armatures carried by a single shaft and a single support for said shaft, 
between the armatures. 

21 Fan Motor, W. Hochhausen, Brooklyn, N. T., 513,821. Filed Sept. 
mo Electric Machine or Motor, H. 8. Rodgers, Hartford, Conn., 512,843. 
Fled Jan. 81, 1808. $ 

Claim 1 follows: 

A dynamo electric machine or motor having its fleld-magnet cores provided 
with pole tips or horns lying within the planes bounding the external surface 
of the cores, whereby the fleld-magnet coils may be put in position or 
removed mirout. ne of red cores. 6. w i 519,858 

Commutator a Yonnector for Dynamos, G. Wilkes, Detroit, Mich., i 
Filed October 2, 1893. i $ 

Provides a construction and connection of the armature and commutator 
of a multipolar machine that will provide only two paths for the current in 
the armature conductors; and also establish a ratio of two to one between 
eon number of segments in the commutator and the number of slota and 


coils. 
Automatic 1 or Dynamo Electric Machines, E. A. Sperry, Cleve- 
land, O., and G. E. HRA Ravens Filed April 25, 1892. 


Consists of mechanism f „ the field magnet of 
Ds of m or au ro ofa 
dynamo to regulate the current generator. 


Galvanic and Thermo-Electric Batteries :— 


Excitant for Voltaic Calle, G. Hewett, New York, 512,068. Filed April 8, 1898. 
Consists of sulpburic acid and sulphate of soda prepared in a dry state. 


Heating: 


Electric Heater, W. J. Bowen, Norwalk, Ohio, 512,797. Filed Apl. 14, 1998. 

The heating conductor is so arranged as to im its heat to a series of 
tubes into one end of which cold air is forced w is heated by ite passage 
through the tubes. 


Lamps and Appurtenances : 


ElectricArcLamp, O. J. Hartley, Decatur, III., 512,880. Filed Mch. 81, 1898. 
Provides means for increasing or diminishing the effect of the derived 
circuit in the carbon carrying core. 
Electric Search Light, C. E. Ongley, New York, 518,062, Filed Aug. 22, 1808. 
Relates especially to means for flashing the light for signal purposes. 
Metallurgical :— 
Process of Manufacturing Aluminum, W. E. Case, Auburn, N. Y., 512,801. 
Filed March 18. 1608. ” a — 
The process consists in combining aluminum sulphate and calcium fluoride 
to form an aluminum . solution, adding thereto a caustic alkali, 
and then removing, fusing and electrolyzing the precipitate. 
Process of Manufacturing Aluminum, W. E. Oase, Auburn, N. Y., 512,802. 
Filed Mch. 18, 1898. 
Similar to No. 512,801. 


Miscellaneous :— 
Electric Washing Machine, J. P. Johanson, New York, 512,970. Filed May 9, 


1893. 
A ratus for Electrically Treating Raw Hides, P. R. De F. D'Humy. 
Chicago, III., 512,706 Filed Feb. 4, 1808. 

E'ectric Inhaler, R. L. Larcom, Fandon, III., 512,728. Filed t. 29, 1808. 
Machine for Winding Nectro- Magnets, R. Varley, Jr., Englewood, N. J., 
512,769. Filed Apr. 18, 1898. 


Railways and Appliances: 


Rail Bond Connector for HNectric Railwa H. R. Keithley, Chicago, III. 

5 fia, thimbl Fob. e aga. a ada . be 5 sie 
as mble to after 

placed within the holes in the rails. á 

. Insulator, H. H. Luscomb, Hartford, Conn., 512,888. Filed 

Relates to certain details in the construction of trolley wire han 
Balley System for Electric Railways, L. B. Rowley, land, Wo, 512,907. 
Filed Feb. 15. 1898. 

Consists of a main circuit including in multiple arc two or more independ- 
ent sets of batteries, a working circuit and means for automatically switch- 
ing py sorol 5 bg fart nee, oo age py to the other. 

ectric way Tro „Van uysen, New Orleans, » 612,928. 
Filed March 2. 13. da RS 

T tehe tat inado ja the forma ofa cone, with a concave dange of 

wW e form of a cone, a concave smaller 
diameter than the cone formed on its smaller end. i 
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rere alate Trolley, G. W. Mackenzie, Beaver, Pa., 518,028. Filed, 
as, instead of the trolley wheel, two independent vertical, conical rollers 
between which the trolley wire passes. 


Switches and Cut-Outs :— 
Electric Switch, E. P Warner, Chicago, III., 512,774. Filed Dec. 1, 1801. 
Consists of two pairs of slit contact lates, one connected to each of 
to and a switching block sli between the two members of one 
bridge parating the opposed ends of the pairs and 
r of plates. 
Automatic Electro Magnetic Switch, H. P. White, Philadelphia, Pa, 518,065. 
Filed Sept. 25, 1808. 


Telegraphs :— 
re e2 Tolegraph, T. A. Edison, Menlo Park, New Jersey, 512,872. Filed 
une 


Employs differential relay magnets in the respective circuits in combinat 
with shunt connections around the relay magoo and condensers of neatly 
equal electrostatic capacity in the respective shunts. 


Telephones and Apparatus: 

Switchboard, W. A. Childs, Englewood, N. J., 512,805. Filed Oct. 28, 1893. 
Has for ite object to provide means for readily removing the entire cord 
ug and weight from a telephone switchboard, should it become faulty, and 

another in ite place. 


CLASSIFIED DIGEST QF ELECTRICAL PATENTS 
ISSUED JANUARY 23, 1894. 


Accumulators :— 
Secondary Battery, E. & L. Paget, New Tork. 513,945. Filed Feb. 9, 1898. 
The electrodes are treated in a heated solution of a metallic nitrate yielding 
an oxide of the metal that is insoluble in water. 


Alarms and Signals :— 
Electric Bell, C. Turnbull, Jr., North Shields, England, 518,219. Filed July 


1898. 

Has especially for its object the lation and adjustment of the stroke, 
1 Bell, C. Turnbull, Jr., N Shields, Eng , 518,290. Filed Nov. 
11, 

Similar in its object to No. 518,219 
Electro Mechantoal Gong, N. H. Suren, New York, 513,2981. Filed Oct. 11, 
1 


803. 
Prcti ort 1808 for Pneumatic Tubes, L. Strouse, Baltimore, Md., 518,845. 
Annunciator System, A. L. Vogt, Delaware, Ohio, 518,852. Filed March 8, 


A device for expediting communication between physicians and their 
ta. 


ilway Signaling Apparatus, E. A. Winterhalder, Kappel, Germany, 
518,876. Filed Dec. 8, 1892. 
An electric block system for single track steam railways. 


Distribution :— 


Means for Neutralizing Self Induction in Alternating Currents, E. 
Thomson and E. W. Rive, Jr., Swampscott, Mass., 518,849. Filed Sept. 1, 


Method of and Apparatus for Preventing in Alternat- 
ing Grelle, O. P. Be lunes Lynn, Maas., 518,870. ed Sept. 9, 1898. 
poy nd condensers or equivalent neutralizers of se uction and pro- 
videa for the ready regulation of the action of such in 
with the changes of load. 
Dynamos and Motors :— 


Electric Elevator, N. P. Otis, Yonkers, N. Y., 518,184. Filed June W. 1800. 
Electric Motor Controlling Device, J. E. Stanton, Boston, Maes, 6 
Filed June 19, 1998. 

to surgical and 


A troller ada dental motors. 
mat achine, H. H. Taylor, Los Angeles, Cal, 518,847. Filed 


893. 
lates fally to certain details of construction to reduce the amount 

of idle wire in the armature, to reduce air friction between the armature 

and poles and to facilitate repair. 

Dynamo Electric Machine, G. F. Dieckmann, Chicago, III., 518,450. Filed 

Oian T teil 

m 1 follows: 

In electric machines, the combination with the fleld magnet and with its 
armature helix of a supplemental coil mounted se from, but located 
parallel to, eaid helix and inductively influenced thereby. 

Commutatar for Dinamo Electric Machines, H. L. Fee, New Orleans, La., 
513.460. Filed July 26, 1898. 


Claim : 

The combination with the radial arms of a commutator, of the detachable 
lee ing thimbles which are applied to the free ends of said arms and sur- 
round the same. 


Heating :— 
Electric 8 T” Hough and E. Z. Burns, Niagara Falis N. Y., 
618,100. Fi an. 
A in which 9 pipes containing a circu- 
lating liquid forming a resistance and heat developer. 


Lamps and Appurtenances :— 
Electric Arc Lamp, W. Jandus, Cleveland, O., 518,111. Filed Oct. 22, 1802. 
Claim 1 follows: 
In an electric arc lamp, an arc-inciosing chamber closed air-tight at ita top 
and sides, and closed. but not air-tight,—at its bottom, to allow limi 
inlet to and free outlet from the chamber. 
Electric Light Fizture for Music Stands, W. J. Kelly, Boston, Mass., 518,- 
118. Filed Sept. 19, 1898. 


Measurement :— 
Electric Meter, J. O. Henry, Westfield, N. J., 518,264. Filed Dec. 24, 1801. 

An indicator and register showing the amount of energy being at 
the instant of observation and also measuring the total amount consumed 
during a given time. 

Electric Meter, C. Gudgell, Independence, Mo., 518,891. Filed June 21, 1803. 

A meter for indicating the rate of consumption of lighting or power cur- 
rents and algo the total amount of current consumed during any given time, 
actuated by clock work mechanism with an automatic rewioding attachment. 

Metal Working :— 
Process of and Apparatus for Melting Metals by Means of Electricity, A. 
8 Hamburg, Germ., 613.70. Filed Sept. 28, 1808. 


Feb. 7, 1894.] 


Consists of an electrode com of the metal to be melted and a carbon 
electrode; both located within the cap of the crucible. 
Process of Precirttating Metal Sulphide Hyposulphite Solutions, H. 
Hirsching, Salt Lake City, Utah, 514,824. led May 6, 188. 

The pecs consists in subjecting the solution to the action of an electric 
curren 


Miscellaneous :— 
Phonograph; T. A. Edison, Llewellyn Park, N. J., 513,097. Filed December 


8. 1890. 
Gas and Eleciric Coupling, W. J. Kelly, Boston, Mass., 513,112. Filed Sept. 


19, 1893. 
A combination gas pipe and electric wire coup for chandeliers, etc. 
achines, J. Buchel, New 


Automatic Electric Stop Motion for Knitting 

Orleans, La., 518,259. Filed Mch. 18, 1898. 
pparatus for Firing Submarine Mines, G. Bertolini, Venice, 

Italy, 518,204. Filed April 6, 1892. 


Rlectricai A 
Rlectric Gas Lighter, W. L. Brown, San Francisco, Cal., 518,800. Filed June 


J 1803. 
Electric Belt, W. C. Fuller, Salina, Kansas, 518,887. Filed Oct. 11, 1893. 
Method of Cooling the Iron of Transformers, H. A. Rowland, Baltimore, 


Md., 513,420. Filed Feb. 8. 1898. 

Employs a current of liquid circulating in juxtaposition to the laminated 
iron sheet and parallel to the motion of the lines of force. 
Method of Cooling Transformers, H. A. Rowland, Baltimore, Md., 518,421. 
Filed Feb. 8. 1893. 

The transformer is surrounded by a volatile liquid which, by boiling, 
carries away the heat. 


Means for Cooling Electric Conductore, H. A. Rowland, Baltimore, Md., 
813,422. Filed Feb. 14, 1898. 


Claim 1 follows: 
The method of cooling hollow conductors ng electric currents, which 
consists in passing a conducting fluid through said conductors, and in break- 


ing the electrical continuity of said fluid * it leaves said conductor. 
Self-Induction Coil, C. F. tt, Pittsburgh, Pa., 518,425. Filed Nov. 25, 1892. 
The invention provides a laminated core which shal! permit the passage of 
a minimum current at normal voltage. but shall offer aa small a resistance to 
the current as possible when the difference of potential rises beyond a given 


int. 
Resistance Coil, H. P. Davis. Pittsburgh, Pa., 513,457. Filed April 22, 1893. 
Electric Clock System, J. H. Gerry and F. M. Schmidt, Brooklyn, N. Y., 
518,469. Filed May 16, 1808. 
Railways and Appliances :— 
Electric Motor for Street Cars, B. G. Lamme, Pittsburgh, Pa., 513,401. 
Filed Mch. 27, 1893. 

Claim 1 follows: 

In a motor for electric cars, an armature mounted 
upon ne AzS oi the car, and wo nola magneta inde 
pendently s upon the axle and sus a 

their rear ends from the car f a 
ppor Wire for Overhead Electric Railways, Ñ. H. 
rt, Cleveland, Ohio, 518,426. Filed April 1, 1800. 

The invention consists in dividing the span wire 
into insulated sectious where more than one trolley 
wire is carried on a single span wire. 

stem for Electric Railways, H. 8. Pruyn, 

Hoosick la, N. V., 518,440. Filed Sept. 16, 1893. 
The invention relates to construction of 

in which main and secondary con- 


Electrical Means for Propelling Canal Boats, J. 

Sacha, New York, 518468. f f 

Filed Feb. 15, 1893. ' 

Pon be an electric motor running on an elevated track along the banks of 


Switches and Cut-Outs :— 
Electric Safety Device for Elevators, R. W. Magrane, Brook! N. T., 518,- 
122. Filed Men. 17, 1802. a 
A switch actuated by the elevator doors having for its object to prevent 
the movement of the elevator in either direction unless all the doors are 


cl K 
Rheostat, W. Meredith. Aurora, Ill., 518,126. Filed Apl. 20, 1892. 
1 lag Light Cut-Off, J. B. Stewart, Haverstraw, N. Y., 518,260. Filed June 


Comprises a single magnet, a single armature, a rocking arm mounted on 
the magnet and provided with a conducting and a non-conducting bar and 
carrying the electric light terminals. 

451 1 1855 Rheostat, B.C. Van Emon, San Francisco, Cal., 518,850. Filed 

p eo 


Telephones and Apparatus :— 


Microphone, A. Groper, Dusseldorf, Germany, 513,181. Filed Jan. 14, 1893. 
Employs a mica diaphragm and a carbon diaphragm with an air space 
between them and a: umber of carbon balls normally in contact with the 
carbon diaphragm. 
15 a hone Transmitter, F. R. Colvin, New York, N. Y., 518,805. Filed Oct. 
A telepon wes nsmitter provided with a diapbragm 
t one transmitter p ed with a loosely supported and 
having its entire rim or outer edge free to vibrate ipdan patie; said dia- 


phragm carrying electrodes fixed with relation to each other, and a resist- 
ance varying material between the electrodes. 


Apparatus for Registering Telephone Calls, L. Kabn, Hamb German 
513 384. Fued Mch. 2, 1898, i oe ” 
Relates to a transmitter for producing currents of alternating polarity to 
operate a printing telegraph at a distant station from the cal! station, designed 
F ota a the number of the latter in the event of the cal! signal not being 


HERTZ'S ‘‘ ELECTRIC WAVES." 


An excellent English translation by Mr. D. E. Jones, with a 
suggestive preface by Lord Kelvin, has been published by Mc- 
Millan & Co. It is well got up, and is issued at $2.50. Copies will 
be furnished from THE ELECTRICAL ENGINEER office, postage free, 
on receipt of price. 


DEATH OF MRS. ALFRED VAIL. 


The death is announced of Mrs. Alfred Vail, whose husband is 
known to fame as Morse's right hand in the invention and develop- 
ment of his electromagnetic telegraph. 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE FLEMING DYNAMO BRUSH. 


Pror. HovusTon, in his Dictionary of Electrical Words, Terms 
and Phrases,” describes brushes for dynamo electric machines, as 
strips of metals, bundles of wires or slit plates of metal or carbon, 
that on the commutator cylinder, and carry off the current 
generated.“ He also goes on to state that ‘‘ brushes should bear 
against the commutator cylinder with sufficient force to prevent 
jumping and consequent burning, and yet not so hard as to cause 
excessive wear.” The brush that we illustrate, for which letters 
potent have been granted to Mr. W. H. Fleming, E. E., of this city, 

s many features that commend themselves to all dynamo users. 
In the first place it is composed of wire gauze, the copper of 
which is from the Hecla mines, specially drawn and woven toa 
mesh of 3,600 to the square inch. 

The brush is made up of one continuous strip of this gauze, no 
packing or other foreign substance being introduced, and by the 
process of manufacture is made to wear uniformly throughout 
its entire length, with no unravelling of the gauze and no spark- 
ing from loose ends. When sufficient gauze has been wound up 
to make a brush of the desired size, the somewhat loose roll is 
put into a mould of the proper size and subjected to a heavy pres- 
sure in a hydraulic press. In this operation the layers of gauze 
are pressed into a compact mass, the end of the strip being forced 
into the layer below so as to make a smooth joint. The brush there- 
fore needs no sewing or other form of fastening, such as has 
heretofore been found necessary to bind the free end of the stri 
of the material. The brush, apart from its compactness, strengt 
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THE FLEMING WIRE GAUZE Dynamo BRUSE. 


and durability, is exceedingly flexible. Adapting itself readily to 
the surface of the commutator, it is always in good metallic con- 
tact with it, therefore preventing to a large extent the sparking so 
destructive to this part of the dynamo. 

Manufacturers and central station men in all parts of the coun- 
try, who have used this brush speak most highly of the results 
obtained. It has been placed on the market by the International 
Trading & Electric Co., of 40 Cortlandt St. 


CARPENTER ENAMEL RHEOSTATS. 


THE CARPENTER ENAMEL RHEOSTAT Co. as the assignee of C. E. 
Carpenter has recently had issued to it, a patent, which, it is 
claimed, controls broadly all commercial forms of enamel rheostats 
and heaters. The patent is No. 511,407 of December 26, 1893, and 
a sample claim reads as follows: 


Claim 1.—The improvement in the method of constructing resistances which 
consists in attaching to a suitable support a coating of enamel by fusing the 
same ; placing upon the surface of the coating an electrical conductor, cover- 
ing said conductor with a coating of enamel having a fusing point lower than the 
enamel already applied. and ratsing the whole to a temperature sufficient to fuse 
said second layer of enamel, substantially as described. 


This company will immediately put upon the market a full line 
of electrically heated appliances, such as soldering irons, flat irons, 
and glue pots, various kinds of electrically heated tools and 
electric cooking utensils, such as chafing dishes, coffee pots, ovens, 
broilers, etc. 

The rheostats of this company are now in almost universal use 
by manufacturers of electrical generators and motors, and by 
electric contractors. Their theatre dimmers and field rheostats, 
selling for about one-half the price of all former kinds and having 
such marked ad vantages as regards space and safety from fire, have 
really no competition, and the progressive policy of the company in 
continuing to make reductions in price, notwithstanding this, is 
in marked contrast with usual methods of charging high prices 
because of the protection of fundamental patents. The wisdom 
of this policy is evident from the favor, with which this rheostat 
has been received by the electrical public. 

The o oning agencies of the company have recently been 
established: Walker & Kepler, Philadelphia ; Sargent & Lundy, 
Chicago ; Owen Ford, St. Louis; William Oswald, New Orleans, 
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GLEASON’S STANDARD SILVERED GLASS 
REFLECTORS. 
The E. P. Gleason Mfg. Co., of 181 to 189 Mercer street, New 


York, who are constantly adding to their already large assortment 
of appliances for electric lighting, are now introducing the new 
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with such tools as are needed. The cab is well lighted, so that 
the motors and all electrical oppor ans can be seen at any time. 
There is also a light under each 

Diggers are provided for clearing the ice and snow o 
which can 
contact. 


nnet which lights up the track. 
the track, 
be pressed down with a lever, giving the wheel a good 
The shears have shoes where they bear on the rails, 


GLEASON’S STANDARD SILVERED GLASS REFLECTORS. 


styles of silvered reflectors shown in the accompanying engrav- 
ings. These are made in shapes of the staple electric shades, 

al fluted and spiral corrugated, richly silvered inside, enameled 
green outside, and greatly increase the illuminating power of elec- 
tric lampe. The reflectors, the company claim, are always bright, 
cannot tarnish, are easily cleaned and are very inexpensive. Be- 
sides this, they add to the ornamental appearance of the electro- 
liers and fixtures to which they are applied. 


THE TAUNTON ELECTRIC SNOW PLOW. 


The Taunton Locomotive Manufacturing Co., of Taunton, 
Mass., are now puiiding a snow plow for electric railways poner 
ing a number of novel features under the Round patents. The ac- 
companying illustration shows the plow just leaving the car 


thus preventing wear and also holding up the ends. These shoes 
are readily replaced when worn out, at slight expense. The mo- 
tors are easily removed, and can then be used for summer work. 

The plow is simple in construction, and all parts, such as 
shears and diggers, can be readily replaced. It is double ended, 
running either way without turning, plows a furrow nearly ten 
feet wide and requires but three men to run it,—one motor man, 
one man to attend to the diggers and shears, and one on the rear 
end v cor Brier the trolley. Any style of street railway motor 
can be used. 


THE “REPUBLIC” INCANDESCENT LAMP. 


THE AMERICAN ELECTRICAL MANUFACTURING COMPANY, of St, 
Louis, announces its new ‘ Republic” incandescent lamps at 
prices to meet all competition. This is a new departure, and a 


THE TAUNTON ELECTRIC SNOwW PLOW. 


house. It is operated by gear wheels instead of sprockets and 
chains, which often give trouble, and has a powerful brake which 
does not interfere with the shears. 

As will be seen, the plow has acab, with bonnets attached. 
The motors and all the electrical appliances are placed in the cab, 


practical business idea. Their well known ‘‘ American” lamp 
has achieved such a reputation that the company is not willing to 
change its quality, or use any lower priced materials in its con- 
struction to meet the lower prices now prevailing. They feel a 
pride in maintaining the American” which they claim to be the 
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best that is made, and their steady flow of orders is the best evi- 
dence that their trade is willing to pay a fair price for a high grade 
article. In order to be in a position, however, to satisfy all con- 
ditions and meet all demands, they are now manufacturing the 
‘* Republic” lamp, to the details of which the same careful atten- 
tion is given, but some materials are used, and some changes 
made in process of manufacture that reduce the cost. These 
lamps they guarantee for 600 hours average life, and state the 
are equal to any other in the market, except their own ‘‘American, 
for which they guarantee 1000 hours average life. The company 
notified its trade only a few days ago that the Republic” lamps 
would be ready for delivery about February 1, and many large 
orders have already been received. A large increase in their 
factory capacity has been made to meet the demands for both 


grades of lamps. 
CHICAGO ELECTRIC WIRE CO,’S CABLES. 


| WE have received from the India Rubber Comb Co. of this 
city two sections of submarine cable made by the Chicago Elec- 
tric Wire Co., for Government torpedo service. The former com- 
pany, as agents for the latter, have sold about 84 miles of this 
aor in two sizes containing one and seven conductors, respec- 
. tively. : 

The conductors in the single and seven conductor cables are 
alike. Each is made of seven strands of No. 22 B. W. G. copper 
. wire having a conductivity of 100 per cent. The insulation, one- 
quarter of an inch in outside diameter, surrounds this conductor 
and is made of the best rubber compound obtainable, is guaranteed 
to have an insulation resistance of 2,000 megohms per mile. 
actual resistance, however, under normal temperature is about 
5,000 megonma per mile. The insulation is protected against in- 
jurious effects of the sea, either from moisture or other troubles 
common to submarine cables, by a thin covering of lead, less than 
one thirty-second of an inch thick, weighing one pound to each 


fifteen feet. This feature is an innovation in submarine cables 


and has proved a great success as it entirely excludes mois- 
ture. The cables from this point are built up, first by a layer of 
jute well saturated in tar; they are then armored over this layer 
of jute, the single conductor being armored with ten No. 18 B. 
Wi. G. galvanized iron wire, each covered with a layer of tape, 
and again tarred, The seven conductor cable is made in the same 
manner except that 16 No. 9 B. W. G. wires compose the armor. 
The cables are covered with two layers of best Russian hemp 
closely wound in opposite directions and are treated with a bath 
of tar which not only protects the galvanized iron wire from the 
10 of salt water but also excludes all moisture from the 
cables. 

In the manufacture of submarine cables for torpedo service 


there are a great many difficulties to contend with not experienced 


with ordinary cables used simply fortelegraph. The greatest care 
in their manufacture must be taken as no chancescan betaken on 
the failure of the cable when wanted for actual service in Bowing 
up the war ship of an enemy. Cables, as generally made wit 

rubber insulation, or in fact every other known substance are prone 
to deteriorate from inaction or Saiar E They may dry up and crack 
and eventually become useless and on this account the Govern- 


ment has been compelled to store the cables immersed in waterin 


order to protect them from the drying effect of the atmosphere. This 
has been found to be unsatisfactory, besides being very e ive. 
The cable above described, however, entirely remedies this 


troublesome defect, the makers inform us. The thin coating of 


lead protects the rubber from the atmosphere and not only makes 
dry storage of cables possible but renders them absolutely im- 
rvious to injurious atmospheric effects. The advantage to the 
vernment is not limited to the saving of expense incident to the 
storing of the cables, but the convenience of having the cables 
readily accessible in case of an emergency is said by naval 
officers to be of the greatest importance. 


OHIO BRASS CO. 


TRE Onto Brass Co., of Mansfield, Ohio, has just commenced 
the sale direct of its electrical street railway specialties. Thiscom- 

y has heretofore manufactured this line of goods for some of the 
Ee street rail way supply houses in the west; it will, from now 
on, however, sell its product direct from the factory in Mans- 
field. In making this change of arrangements, the opportunity is 
taken to bring out a number of novelties in street railway sup- 
plies, overhead material, line devices and car appliances which 
will interest all electric street railway people. 

The officers of the company are, Mr. E. T. Cooke, president; 
Frank B. Black, secretary and manager. Both of these gentle- 
men have been interested in manufacturing enterprises for a 
number of years, and are prominent in business and social circles 
in Mansfield. The company has secured Mr. C. K. King as its 
electrical expert. Mr. King is well known in the profession, hav- 
ing for years been connected with the N. W. Thomson-Houston 
Co. and latterly with the Ansonia Electric Co., of Chicago, Mr. 
King has had a valuable experience in electric railway construc- 
tion work both as an expert and as a salesman. A complete cata- 
logue is now being prepared which will bẹ ready for distribution 
on or about the fifteenth of this month. 
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THE FITCHBURG VERTICAL CQMPOUND . 
“STEEPLE” ENGINE. 


THE FITCEBURG STEAM ENGINE Co. of Fitchburg, Mass., do 
not intend to be behind in providing for the needs of the pub- 
lic in the steam engine line. The accompanying illustration 
shows one of two recently built by them for the Oakland 
Gas Light & Heat Co. of Oakland, Cal., and gives a good idea of 
its maasive strength and graceful proportions. The height of 
the engine is about 20 feet from top to bottom. The high pres- 


sure cylinder is 16 inches in diameter, low pressure 275 inches. 


stroke 20 inches, and the revolutions, 210. The steam pressure under 
which it will run is 180 to 140 pounds with which it is expected 
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THE FITCHBURG VERTICAL COMPOUND ENGINE. 


to easily develop 400 h. p. The engines are connected directly to 


a heavy line shaft by means of Hill clutches, and the dynamos 


‘and motors are belted from this shaft, one engine being at either 


end of the line so that they can be run together or separately. 
All the parts of the engine are of the very best material and work- 
manship, the valves are expansible, as are all the valves used in 
the engines built by this company, providing for taking up all 
wear during the life of the engine without expense, while the 
original economy of the engine is retained. A cast. iron lagging 
planed and polished, covers the cylinders and has nonconducting 
1 radiation. 

The crank shaft is 12 inches in diameter, made of the best 
forged steel; the bearings are 24 inches long, and the crank is 
carefully counter balanced for centrifugal force and the weight 
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of the reciprocating The guides are bored and the gibs 
are adjustable for wear. The high pressure cylinder has 
direct connection with the automatic cut off, giving complete 
contro] of the engine and a possibility of cutting off as late as 
stroke. The low pressure valve motion is driven from an ad- 
ustable eccentric attached to the back of the governor case. 
The engines are absolute in regulation of speed, are of the 
closest economy in use of fuel and give a very large power in a 
very small space. A steam jacketed receiver between the two 
cylinders reheats the exhaust from the high pressure, giving it 
a slight superheat as it enters the low pressure, the receiver 
ing also jacketed with an outside covering to prevent radiation. 
Deane independent condensers are used with the engines. These 
engines permit either direct connection to the line shaft or to 
ae armature of a dynamo, or can be belted to the dynamos or 
shafting. 


NEW YORK NOTES. 


BurFraLo, N. Y.—There is some discussion of a small prelimi- 
nary municipal lighting plant for Buffalo, but the existing con- 
tracts run until 1897. 


THE PALERMO Mica Co., S. T. Peckham, sales er, 27 
Peck Slip, have issued a neat circular of their mica for electrical 
purposes, in the various sizes and kinds of New Hampshire mica 
and Silver Amber sheet mica. 


THB ELECTRICAL CONSTRUCTION & SUPPLY Company, of 
Buffalo, are introducing the American cycle compound for lubri- 
cating the chains of bicycles. It is claimed to reduce friction 
greatly, prevent wear and rusting and make the chain bearings 
waterproof. 


THE SPRINGVILLE WATERWORKS Co. of Springville, N. Y., have 
secured a franchise for electric lighting, and have already pur- 
chased an alternator of the Fort Wayne Electric Co. of Fort 
Wayne, Ind. The Fort Wayne ease goa have also secured from 
the city of Batavia a contraet for 120 arc lights of the celebrated 
“ Wood” system. 


NEW ENGLAND NOTES. 


THE HART & HEGEMAN MANUFACTURING COMPANY, of Hart- 
ford, Conn., are working ten hours a day with a full complement 
of men, and are still behind hand on orders. They have not yet 
had a dull day this winter, a most extraordinary state of affairs 
considering the times. 


THE EDDY ELECTRIC MANUFACTURING Co. of Windsor, Conn., 
have recently received some very warm testimonials relating to 
their new power generators, and are well pleased at their success 
in this line. Meantime they are working with a reduced force, 
but orders are picking up every day, and they expect soon to be 
in full blast again. 


THE BROWN ELECTRIC COMPANY of Boston, have secured the 
exclusive agency for New England, for the well known specialties 
in sockets, switches, etc., manufactured by the Iona Manufactur- 
ing Company of Boston. The Brown en ie | are doing a large 
business also in electric railroad specialties, and have a number of 
contracts at present under consideration. 


I. S. SPENCER'S Sons, at Guilford, Conn. bave an extremely 
well appointed foundry for turning out iron and brass castings 
for electrical use, and have been fairly busy during all the months 
of depression. They make a specially fine casting for small 
articles, the outsides being as smooth as glass. All electrical 
manufacturing companies requiring castings would do well to 
correspond with them. 


THE GROSVENOR-DALE Co., Grosvenor-Dale, Conn., are build- 
ing their new coal sheds of iron. The construction is designed 
and built by The Berlin Iron Bridge Co., of East Berlin, Conn., 
and is so arranged that the coal can be unloaded direct from the 
cars into the pockets without handling. It is expected to save a 
large amount of money each year by abolishing the expense of 
handling their coal the second time. 


Mr. RokkRT C. WIaGaIn, of Boston, has resigned his position as 
manager of the motor department of the General Electric Com- 
pany, and has taken the agency of the Siemens-Halske Company 
of Chicago for New England. In addition to this, Mr. Wiggin 
will carry all the specialties of Mr. Charles D. Shain of New York, 
such as Weston instruments, Carpenter rheostats, etc., and will 
act in a general way as Mr. Shain's representative in New England. 
Mr. Wiggin has taken offices at 81 Milk street, Boston, where he 
will be very glad to see his numerous friends, and introduce them 
to his new apparatus. 


CURRIER, Mayo & Company, of Boston, have succeeded to the 
business of J. A. Grant and Company, the well known agents of 
the McIntosh, Seymour and Company of Auburn, N. Mr. 
Currier, who has for some years been associated with Mr. Grant, 
in the firm of J. A. Grant and Company, and is very favorably 
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known in New England, will assume the active m ent, and 
Mr. Grant, though still interested in the company, be relieved 
s80 as to attend to his many other business affairs. The capital of 
the old company remains the same, and they will retain the same 
Offices at 16 Oliver street, and handle precisely the same 
specialties. 

THE PERKINS ELECTRIC SWITCH COMPANY of Hartford, Conn. 
romise soon to have a new line of switches, which they feel con- 
dent will meet with instant approval. Meantime they are busy 

with their regular specialties in sockets, switches, etc. 


THE Day-MOBERG ELECTRIC COMPANY of Boston, have recentl 

put on the market a new form of storage battery which they 

the Jupiter.“ It is not 5 intended for heavy work, such 
as street railway, or house lighting, but is well adapted for phono- 
graph, dentists’ and physicians’ use, cautery, electro-plating, bank 
vaults, watchmens’ and conductors’ lanterns, photographers’ 
dark rooms, small motors, and a host of other uses. It is ble 
in form, will stand a great deal of rough handling, and is con- 
structed specially for the use of people who do not understand the 
care of batteries. It is intended for use at all times, is always ready, 
will not get out of order, and will stand an immense amount of 
wear and tear. For its own fleld, it is the best thing in the 
market, and is the design of Mr. Moberg, who has spent pon in 
developing a battery of real practical use. Mr. Day, the business 
man of the company, will be glad to show the battery to any one 
interested and will mail full particulars on application. 


WESTERN NOTES, 


GRAND RAPIDS, Micu. The street railway company at Grand 
Rapids has decided to build its own electrical apparatus, and is 
buying machinery, etc., for the purpose. 


THE ELECTRIC STORAGE EQUIPMENT Co. has been incorporated 
in Chicago with a capital stock of $250,000, to manufacture elec- 
tric storage batteries under the Fenton and Elliot patents which 
the incorporators, R. W. Applegate, O. R. Stratton and H. B. 
Lindley, have purchased from the original holders. 


.THE GENERAL ELECTRIC COMPANY has secured commodious 
offices on the tenth floor of the Monadnock Block, Chicago, where 
all Chicago business will be transacted. The old offices on Adams 
street will be given up and all the officials will hereafter be 
quartered in the Monadnock. The new rooms are now under- 
Roing subdivision to adapt them to the needs of their new ten- 
an 0 


THE ELECTRIC APPLIANCE COMPANY have been sreping è large 
extra force busy for the past few weeks taking care of the large 
shipments which are being received and placed in stock in prepa- 
ration for spring business. The Appliance Company are materi- 
ally increasing their storage and shipping facilities and when the 
alterations are compia their arrangements for promptly hand- 
ling large orders will be perfect. 


THE WALKER Mra. Co., of Cleveland, O., has taken ious 
quarters on the sixteenth floor of the Monadnock Block, Chicago, 
at the Van Buren street end. This office will be in charge of Mr. 
H. L. Barclay, who will look after the western interests of the 
Walker Company’s new business in the manufacture and sale of 
electric railway motors. Mr. Barclay’s office will be open for an 
active campaign in a week or ten days. 


THE STAR ELECTRIC LAMP Company, Chicago, manufacturers 
of the Sunbeam lamp have changed their name to the Sunbeam 
Lamp Manufacturing Company. The poy of this company is 
to furnish lamps superior in quality. ntly some discoveries 
have been made, as the result of the extensive experiments they 
have carried on, which they claim will greatly improve the 
quality and add to the value of their lamp. 


THE CHICAGO ELECTRIC TRUCK Co. has opened an office at 
1,486 Monadnock Block where Mr. Geo. H. Graham the inventor 
of the truck to be exploited and the vice-president of the com- 
pany is in charge. Thecompany has just been incorporated under 
the laws of Illinois with a capital stock of $25,000. r. Graham's 
truck is designed especially for electric street car service and pos- 
sesses, it is claimed, many advantages for that class of service. 


CANADIAN NOTES. 


THE PACKARD LAMP Co., LTD., of Montreal.—The ‘‘ Packard“ 
high grade incandescent lamp manufactured by this company is 
meeting with great success and is making a name for itself abroad 
as well as in Canada as appears by several orders recently received 
for export, among which was one for 10,000 lamps for Brazil. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. 
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EFFECT OF FREQUENCY IN INDUCTION MOTORS. 


E have lately been informed that, all things con- 
sidered, a low frequency—as low as 25 per 
second—“ is the proper thing” for the “ trans- 
mission of power by alternate currents.” In 
this paper the writer discusses some of the 

points why, from the alternate current motor side of the 

question, the use of very low frequencies is not justified, 

and in a subsequent paper he intends to show why such a 

procedure is bad engineering from the transformer stand- 

point. 
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the torque and work equations in the cases assumed. The 
quantities having assumed constant value in the three cases 
are :— 

CONSTANT QUANTITIES. VARIABLE QUANTITIES. 
Impressed k. M. F. same value for three cases. R of field and 
armature cir- 
cuits. 0 <B 
and B < A, the 
value of L (coef. 
of induction) va- 
ries L, = 4Land 
Number of field wires 8 e „% L= 4L; that is 


Rotational speeds (synchronous) )) 


Fluxes entering armature “e „ 44 


„ armature wires a 
coef, L for prim- 
ary and second- 

/ ary circuite va- 
ries inversely as 
the square of the 
frequency. 

From these data we see that notwithstanding the fact 
that we have doubled the frequency of Case a in Case B, 


In the accompanying diagrams, Fig. 1, a, B and c are 
illustrated three induction motors connected for frequencies 
n = l, n = 2, n = 4; say, 33, 66 and 132 periods per sec- 
ond. The cores of these motors are supposed to be exactly 
alike, to have the same number of slots and wires in the 
primary or field rings and similar armatures. The primary 
wires of a are grouped to produce two poles at 1 and 2, 
the secondary or armature circuit being connected as 
diameters. The primary wires of B are grouped in four 
sets producing four poles (two magnetic circuits) and the 
secondary or armature conductors are connected at points 
90 degrees apart, as shown. The primaries of c are 
grouped to produce eight (8) poles and the secondaries are 
similarly arranged. 

I propose to show that although the number of 
wires, speeds and fluxes in the three motors are the 
same, yet the starting torques and outputs of the motors are 
not the same, as would appear at first sight, but are greater 
in s than in A, and greater in c than in B, and that the use of 
induction motors on alternate circuits gives us no excuse for 
decreasing the frequency of a motor plant below the fre- 
quency best adapted to other interests. 

To begin with, let us look at the constant and variable 
quantities delivering the torque and work developed by a 
motor, and then consider the relation of these quantities in 


and doubled the frequency applied in Case c above Case n, 
yet by increasing the number of magnetic circuits pro- 
5 to the increase of applied frequency in order to 

eep the speed of the motor the same for the three cases, we 
have actually reduced the self-induction factor opposing 
the flow of current in the motor circuit. In order to clear! 
appreciate the importance of these variable values of L 
and # and their relation to the output of an alternate cur- 
rent motor, let us express the work done by a motor arma- 
ture in terms of the primary current, frequency, armature 
resistance and armature self-induction. 

Let A = Maximum value of the primary current. 

= Resistance of the armature conductors. 
= Coeff. of mutual induction. 
= Coeff. of self-induction of the armature. 
= Impressed frequency. 
Armature frequency. 
2 NAN. 
2 mn, and a — œw, = armature slip = œ, 
slip. 


Work = 


es 3 NRO 


8.8 
l at 


w, w, p M A’ 

0 as wo," T’ ` 

A little examination of this formula will show that for 
any given ratio between œ, and œ, the work will be greater, 
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the higher the value of . This is assuming M to be con- 
stant. It is actually, however, a variable depending on the 
armature reaction. This latter, of course, 1s measured by 
the number of armature ampere-turns multiplied by the 
sine of the angle of lag, 


a, L 
y * ＋ wo," L` 
That is to say, the doubling of the frequency applied to 
the motor in the case assumed reduces the self-induction 


E. M. F. in the armature to L its original value, and from 


structural causes decreases somewhat the resistance of the 
armature. The lag of the armature current at a higher 
frequency will therefore be less than at a lower frequency, 
and the volume of the current for a given amount of work 
will consequently be less, as the work done by the arma- 
ture varies as cos 6. 

Now an alternate motor of any number of phases or fre- 
quency is nothing more or less than a poor transformer, 
having a movable secondary circuit. It is a poor trans- 
former because of the consequent pole effect occurring 
between the primary and secondary circuit. It is impos- 
sible to so locate the primary and secondary circuit that 
the mutual induction shall remain constant. If the arma- 
ture current lags at all,—as it must, to have the motor 
work,—the armature current opposes and tends to demag- 


Fia. 2. 


netize the primary circuit, as there is necessarily an opening 
between the primary and secondary coils at the air gap of 
the motor, and as the primary circuit is on one side of the 
air gap, and the secondary circuit is on the other side, the 
demagnetizing action af the armature tends to scatter the 
pa, flux driving it sidewise out of the air gap, as shown 
in Fig. 2. 

This armature reaction is termed “blowing out,” and is 
simply the result of the lagging armature current. The 
“blowing out” depends on the ampere-turns of the arma- 
ture and on the lag of the armature current, being maximum 
when the ampere-turns on the armature equal the ampere- 
turns on the primary and the armature current lags 90 
degrees. 

ow in the energizing circuits of a and B, Fig. 1, the 
ampere-turns per magnetic circuit are the same; but in 
the armatures a and B the difference is great. The number 
of turns per magnetic circuit in the armature is but one- 
half as great in B as in A; the currents in the two arma- 
tures are inversely as the cosines of the lag angles, and the 
demagnetizing effects directly as the sines of those angles. 
The effective demagnetizing turns vary as ¢ 2 0 being 
the angle of lag and ¢ the number of turns per circuit. This 
is equivalent to saying that the demagnetizing effect varies 
as — „I being but one-quarter (}) and ? one-half (3) in 


B what they are in a, while œ, is less than twice as great. 
It is clear that the force acting to lower the mutual induc- 
tion is practically four times as great in 4 as in B, 
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To sum up, then, the virtues of high frequency motors, 
we have: 

First: —A greater torque at all times for the material 
5 and, consequently, a greater output. 

cond :—A lower impedance armature and a lower 
inductance in the armature circuit, consequently for a 
given load a smaller armature current. 

Third :—A smaller armature reaction and “ blowing out” 
effect produced by armature reaction. 

For what possible reason then have the engineers of the 
Cataract Construction Company ventured to adopt a fre- 
quency of 25 for their motor circuit? Is it because of the 
volume of the lagging currents at- higher frequency? 
Poey the experience at Pittsfield, where for fifteen 
months two-phased motors whose magnetizing currents 
are supplied from condensers have been in operation, is a 
sufficient proof of the practical operation of condensers. 
These motors are operating at 130 periods per second. 
They are connected to all classes of work, operating, as 
they do, a saw mill, a woolen factory, machine shops, a 
printing office, etc., and it has been found by actual obser- 
vations of the voltmeter, in circuit on the consumerg’ prem- 
ises, that the variation of potential due to changes of load 
and lag on the motors does not average 2 per cent. of the 
voltage i vies The regulation of these circuits is as 
perfect as if they were simply operating Jamps alone. 

Prof. Forbes in his paper before the ‘english Institution 
of Electrical Engineers justified the low frequency adopted 
at Niagara on the ground of a decrease in hysteretic loss. 
If he had figured the hysteretic loss per h. p. of output 
from the motors, and especially if he had iakon into ac- 
count the hysteretic loss in his transformers, he would 
have found that he would have to pay for the 42 per cent. 
he intends to save, but even were these figures correct (and 
we believe they are not), it is 42 per cent. of from 5 per 
cent. to 10 per cent. in a good motor,—not 42 per cent. of 
the energy applied to the system, but 42 per cent. of the 
hysteretic loss. Can the engineers of the Cataract Con- 
struction Company give any other reason for thus taking 
the life out of the alternating currents they intend to em- 


ploy ? 


PROF. ROWLAND’S METHOD OF COOLING TRANS- 
FORMERS AND CONDUCTORS. 


In order to carry off the heat generated in transformers 
working under a heavy load Prof. Henry A. Rowland, of 
Johns Hopkins University, has invented a method em- 
ploying a current of liquid led through the iron in 
tubes so placed as not to be cut by the lines of magnetic 
induction, the tubes and iron laminæ . with one 
another. Water or any other conducting liquid may thus 
be employed without interfering with the proper working 
of the transformer. 

Another method employed by Prof. Rowland is to sur- 
round the transformer with a vessel containing a volatile 
liquid which, by boiling, carries away the heat. The 
vapor may be recondensed in the upper part of the vessel 
or carried off through a condensing coil and returned to 
the vessel in a liquid state. He also provides means for 
reducing the pressure in the vessel, in order that the liquid 
may boil at a low temperature. 

o cool conductors carrying heavy currents, Prof. Row- 
land suggests making them hollow and passing a current 
of coolin liquid, such as water, through them from end to 
end, the Tiqmid issuing in the form of spray to break the 
continuity of the stream and thus insulate it from the ves- 
sel into which it flows. 


Professor Von Helmholtz has been elected an honorary 
member of the London Institution of Civil Engineers. 
The total membership is 6,490, but there are only fifteen 
honorary members. 
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THE FINEST PIER IN AMERICA. 


ELECTRICAL FEATURES OF THE INTERNATIONAL NAVIGA- 
TION COMPANY’S NEW YORK HOME. 


I.— THE PIER. 


Tk International Navigation Company, owning the 
American and Red Star lines of transatlantic steamers, 
have nearly completed what is said to be the most per- 
fectly equipped, as well as the largest, pier in the country. 
Beginning at the North River front on West street, 
between Dey and Vesey, the pier extends 720 feet into 
the river and has a uniform width of 125 feet. It is thus 
only a few minutes’ walk from the Barclay street, Park 
place and Cortlandt street stations of the Ninth and Sixth 
avenue elevated railroads, and within five minutes’ walk of 
the Broadway cable cars. 
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with all the modern conveniences that one sees in well ap- 
pointed railway depots. The lower floor, level with the 
street, is given over to freight, and the offices of the ship- 
ping department. 

he Commercial Cable Company and the Western 
Union Telegraph Company have booths on the upper 
floor, and a public telephone service will also be furnished. 
The consideration of expense has not been allowed to stand 
in the way of the very best work in every case, and the 
whole cost of the building and fixtures has been something 
over $300,000. 


Il.—THE POWER PLANT. 


In addition to a Sturtevant hot blast apparatus for heat- 
ing and ventilating the offices, etc., the power plant con- 
tains the usual fire pumps, etc. The two boilers are ten 
feet six inches in diameter and eight feet seven inches 
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THE INTERNATIONAL NAVIGATION OCo.’s NEW] AMERICAN LINE” PIER, NEw YORK. 


It is also in the immediate vicinity of the New York ter- 
minal of the Pennsylvania road, at Cortlandt street ferry ; 
the Central Railroad of New Jersey, the Baltimore and 
Ohio, the Reading, the Delaware, Lackawanna and West- 
ern; the West Shore, the Ontario and Western, the New 
York, Lake Erie and Western and the Fall River line of 
boats. 

The pier has been leased from the city for ten years at 
an annual rental of $50,000 and the company has built upon 
it an enormous two storied “shed,” so called—a master- 
piece of light but solid iron work—for the convenience of 
passengers and the handling of freight. The building is 
the full width of the pier aad extends to within 125 feet of 
the river end. The second floor will be wholly given up 
to cabin passengers, who will reach it directly from the 
main decks of the steamers and avoid the nuisance and dis- 
comfort of being indiscriminately mixed up with baggage, 
freight, cabs, trucks, etc. At the eastern end is the grand 
stairway leading by low, wide steps from the floor below, 
and a passenger elevator. Here, also, are the waitin 
rooms and offices, finished in hard natural wood and fitte 


long, built entirely of steel. They are of the cylindrical, 
single ended, return tubular or Scotch type of marine 
boiler, built by Brown & Miller, of Jersey City. Each has 
two furnaces with flanged expansion nge and separate 
combustion chambers. ‘They are so fitted up that they 
may be run either under natural draft or under a system 
of induced draught, although under ordinary conditions 
the natural draught is sufficient to generate all the steam 
required; still at times, such as on the arrival of ships. when 
an extraordinarily large supply of steam is needed for power 
and light, the boilers are enabled to give three times their 
usual power. This system is that of the Ellis & Eaves 
patent, which has of late been successfully introduced in 
steamship practice and gives promise of becoming very 
popular, as it is said to possess many advantages over other 
systems of forced draught. 

The fan used is of a special type built by the B. F. Stur- 
tevant Co. with a direct driven wheel eight feet in diame- 
ter discharging into the stack and calculated to give a 
suction of six inches of water. This fan draws off the 
waste gases, which, in their transit from the smoke box 
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over to the fan at the back of the boilers, pass longitudi- 
nally around sets of three-inch plain tubes thirteen feet 
long in heater boxes. The ash pit and fire box doors are 
tightly closed on the furnace fronts, and the fresh air for 
the fire is drawn tbrough the tubes in the heater boxes, 
where it is heated to a high temperature, and the 
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amount passing above or below the fire is regulated by 
butterfly valves in the furnace front. In this manner the 
waste gases are 5 of considerable heat, and arrive 
at the fan at a low temperature. When a firedoor is 
opened, it automatically closes a large butterfly valve in 
its uptake, thus preventing cold air from being drawn into 
the fire and preventing the chilling of the furnace and 
combustion chamber. As there is no suction of air during 
that time through that particular furnace its supply of hot 
air ceases. ‘This item alone is of considerable value, as in 
some forced draught systems the fireman must close all his 
blast valves before opening a door to prevent the fire being 
blown into the fire room. 

Experience has proved that, for any style of forced 
draught, boiler tubes of small diameter are too apt to be- 
come choked, consequently tubes three and one-quarter 
inch diameter were put in these boilers; plain tubes in 
one and Serve’s patent ribbed tubes in the other. To pre- 
vent the too rapid passage of gases through them, retard- 
ers, consisting of strips of thin steel, the width of the inside 
tube diameter, and of the same length as the tube and twisted 
into a helix of about two turns are introduced into them 
causing the gases to revolve, and give up more of their 
heat, and still further increasing the efficiency of the 
boilers. Retarders for Serve’s tubes are the same as for 
plain tubes, except that they are made narrower to fit 
between two opposite ribs, and in some cases plugged pipes 
are also used. 

The Serve’s patent ribbed tubes are now coming into 
extensive use, especially in steamship practice, and the 
company will now be able to make good comparisons with 
the plain tubes under different conditions. The plant is 
not quite completed so that there have been no tests 
as yet, but the patentees of the system have been able to 
burn as high as 60 pounds of coal per square foot of grate 
in their boilers at Sheffield, England, thus practically 
making two boilers do the work of six. As the boilers 
have ample steam and water capacity and all necessary 
precautions are taken against priming, etc., the care in- 
volved in running them is no greater than under ordinary 
conditions, the only difference being that the stop valve 
of the fan is manipulated instead of the ashpit doors. 


THE ELECTRICAL ENGINEER. 


[Vol. XVII. No. 302. 


The designs and plans of the power plant were made 
under the supervision of Mr. Jas. 8. Doran, Superinten- 
dent Engineer of the International Navigation Co. and his 
assistant Mr. George Clarke. 


IIJ.—TnHE STURTEVANT HIGH SPEED ENGINE, 


The Sturtevant engine is of entirely new design in every 
articular; a radical departure from engines previous} 
uilt by the B. F. Sturtevant Co., and distinctively a high 

speed engine. Years of experience in the operation of fan 
blowers which require continuous running at high speed 
has given this company a thorough appreciation of the re- 
quirements of this work, which is so similar in its nature 
to electric lighting. This particular type of engine was 
designed primarily for dynamo driving either by belt or 
direct connection. The features of compactness, access- 
ibility, economy and stability, with consistent lightness of 
parts, together with the ability to maintain an excessively 
high speed during a long continued period, are the result 
of careful study and design. 

The bed carries the three main journal bearings, brass 
bushed in their lower halves and provided with continuous 
oiling devices in connection with oil reservoirs beneath; its 
interior is formed into a basin which collects all drip from 
water or oil. The four heavy upright steel columns are 
securely fastened to this bed and to their upper ends is 
bolted the cylinder casting. The engine has two cylinders 
of proportionally large diameter and short stroke, the en- 
gine from which this cut was made having cylinders 9 
inches in diameter by 54 inches stroke. The special fea- 
ture of this engine is a single valve operated to admit steam 
to the upper end of one cylinder and the lower end of the 
other at the same time, also attending to the exhaust from 
the other ends of the two cylinders. This valve is cylin- 
drical in shape with ports parallel to its axis; its ends are ex- 


- tended and form taper bearings, or trunnions, which are car- 
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ried in special brass taper bushings, abjustable to take up 
all wear. By this means the valve is always maintained cen- 
tral within its bushing and friction on the valve seat 
avoided. The entire wear comes upon the trunnions and 
it is therefore possible to maintain a steam tight valve. 
The valve simply oscillates, being operated by rocker and 
rods directly from the eccentric upon the regulator. This 
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regulator is extremely strong, yet sensitive; it controls the 
admission of steam between zero and 4 cut off and is 
capable of the finest adjustment for regulation. A brass 
dial is provided upon the end of the valve stem whereby 
the action of the valve is readily shown. 

The cross heads are of the slipper type, the cross head 
pins forming extensions of that part of the cross head into 
which the piston rod is screwed, and the connecting rods 
have yoked wrist pin ends and are of large size. The 
connecting rods and cross heads are of forged steel and all 
parts of the engine are of the highest grade as regards 
material and workmanship. Special attention has been 
paid to the lubrication, separate oil cups being provided 
for each of the moving parts and all of the oil cups ex- 
cept those upon the main journals being placed upon bars 
at either end of the engine with tubes dropping oil into 
catch cups upon the various run- 
ning parts. 

An engine of this type is now 
driving the electric plant of the 
B. F. Sturtevant Co., at Jamaica 
Plain, Mass., running at a speed of 
540 revolutions and developing 
about 65 horse power at 75 pounds 
steam pressure. This engine occu- 
pies a floor space of 2 feet 11 
inches by 5 feet 2 inches, and is 
readily capable of economically 
„ 75 horse power at 80 
pounds of steam. The clearance 
spaces are reduced to a 
minimum and the dis- 
charge of steam to the 
cylinders is made very 
direct. 


IV.—THE ELECTRIC 
PLANT. 


The electric plant 
was constructed and 
installed by The 
Electro- Dynamic 
Company of Phila- 
delphia, and con- 
sists of two incan- 
descent light, com- 
pound wound, di- 
rect coupled dyna- 
mos, of 400 16 c. 

p. lamps each, 
running at a con- 
stant speed of 450 3 
revolutions, and “i ß 
two 50 arc light, 6 
direct coupled dyna- — 
mos, the speed of 
which is governed by 
the load, running 500 revolutions per minute for full load 
and proportionately less for lighter loads. All circuits are 
controlled by switches in the dynamo room. The incandes- 
cent switchboard is of slate equipped with one main knife 
switch and one main ammeter for each dynamo; one com- 
bined voltmeter and ground detector, which gives the 
ground reading directly in ohms; and six double-pole, 
double-throw knife switches for the different circuits. The 
switches are all mounted on slate and are so arranged that 
any circuit can be run on either dynamo. The ammeters 
and voltmeters deflect on either side of the zero of the 
scale, and the steel magnets used in their manufacture go 
through a special process of magnetizing and ageing which 
gives them a great constancy. 

The arc light switchboard is also of slate, and has 
mounted upon it one ammeter and two lightning arresters 
for each dynamo, and five sets of plug and socket switches 
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for as many circuits. There are also transfer plugs and 
socket switches all arranged so that any circuit can be run 
from either dynamo, and any circuit can be cut in or out 
without diatarbing the sets while running. 

The incandescent machines are of the bi-polar Gramme 
ring type, compound wound, each with its engine mounted 
on a common bed plate of I beams and cast cross pieces 
carefully fitted and snugly riveted together, and directly 
connected to double upright automatic Sturtevant engines, 
having cylinders seven inches in diameter by five inch 
stroke, and running at a speed of 450 revolutions per 
minute. The dynamos have large ball bearings, bronzed 
bushed and self-oiling, with a wick feed which delivers to 
them filtered oil free of grit. The commutator is of 


tempered copper, mica insulated throughout, with ample 
wearing sur 


ace. Carbon tipped copper brushes are used 
which give great flexibility of 
contact and produce little wear 
upon the commutator. Flexible 
cable connections are used from 
the armature winding to the com- 
mutator bars. 

The are light dynamos are 
mounted on bed plates made of 
I beams and are of the Gramme 
bi-polar type, series wound. Each 
machine has a capacity of fifty 
nominal 2,000 c. p. double 
lamps, and is coupled direct to a 
nine-inch by five-and-one-half- 
inch double upright Sturtevant 
engine. 

The novel regulation of these 
sets is accomplished by a balan- 
cing of the torque of the steam 
pressure against the torque of the 

current. The E. M. F. gene- 
rated is proportional to the 
speed and the current is pro- 
portional to the pounds 
torque of the shaft of the 
dynamo. A constant steam 
pressure on the piston 
with fixed cut-off gives 
a constant torque on 
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the shaft and con- 
stant number of 
amperes in cur- 
rent. The power 
used is the product 
of the pounds of 
mean effective pres- 
s —— —ñ— sure by the speed, 
— = n and also the product 
= | of the amperes and 
volts; hence, if the 
steam pressure is kept 
constant, the torque in pounds on the shaft and the am- 
peres flowing will be constant and the voltage will vary 
with the speed. Or, in other words, when more lamps are 
put in circuit the engines will run faster, and when lamps are 
cut out, the engine will run slower, which would ordinarily 
seem paradoxical. With this system, a short circuit will 
slow the speed of the engine instantly, without damage to 
any of the parts. l 


V.—THE WIRING. 


In the wiring for the lamps installed on the pier great 
care has been exercised in the method of thoroughly insu- 
lating the wires from thg building, and especially in the 
method of the suspension of the arc lamps. From the 
polished slate incandescent switchboard in the dynamo 
room two mains for the incandescent lighting are run to 
a central distributing board placed in one of the waiting 
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rooms leading from the d stairway. The sub- 
feeders are run to three other slate distributing boards 
placed in various parts of the building, which in turn feed 
the respective circuits. The lighting is divided up into 


METHOD OF HANGING THE ARC LAMPS. 


two circuits, one known as the general lighting circuit, and 
the other as the police, or all night circuit, both controlled 
from the main switchboard in the dynamo room. There 
are also run directly from the switchboard two independent 
circuits, one on each side of the pier, controlling the twelve 
cargo outlets for flexible cable to furnish light for the 
cargo lanterns used in the work of loading and un- 
loading ships at night. Grimshaw white core wire has 
been used throughout for the incandescent work, while a 
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arc lamps on the outside of the building, Grimshaw flexible 
cable is employed. 

The method of lowering the arc lamps on the first floor 
of the pier is novel. The device consists of two pulleys 
one fastened on the centre of the web of a cross girder and 
the other between the flanges on one of the vertical 
columns supporting the second floor. A steel rope is run 
from the cross-arm connected to the lamp, and over these 
pulleys to a balancing weight of such dimensions as to 
slide easily up and down the column. On the lower end of 
this weight is a chain so that the lamp can be pulled down 
and hoisted back into its place. When the lamp is lowered 
the loop wires draw it towards the foot of the column 
making a V-shaped angle with the rope suspending the 
lamp. All lamps are also hung with intermediate insulators 
so as to thoroughly protect their frames from the iron in 
the building. 

The arc lights on the outside of the building are hung 
upon iron cranes arranged to swing back against the win- 
dows, so that the lamps can be trimmed without being low- 
ered. Those at the two corners of the river front can also 
be swung around to light the slip if necessary. 

The wiring of the pier was. carried out hy the Inter- 
national Trading and Electric Company, of this city, in 
accordance with the plans and specifications of the Electro- 
Dynamo Company, of Philadelphia, and under the super- 
vision of their engineer. It is gratifying to know that the 
only transatlantic line flying the Stars and Stripes is also 
the possessor of the finest 15 in America, provided with 
the most modern system of electric lighting. 


THE TELEPHONE PATENT SITUATION.—V. 


THERE seems to be a prevailing superstition that a non- 
infringing form of magneto generator, when once secured, 
may be used in connection with telephone circuits without 
infringement; it may be so used provided it be perma- 
nently connected in series with the telephone instruments. 
The moment an organization of circuits is employed, how- 
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high grade of fire and weather-proof wire manufactured 
by the Roeblings has been used for the arc lamp circuit, 
except that where the wires are connected in loops to the 


ever, in which the magneto calling apparatus is in circuit 
while ringing up, and is out of circuit while conversation 
is being carried on, a patent of Thomas A. Watson is in- 
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fringed. This patent is dated April 16, 1878, and is num- 
bered 202,495. The claims are as follows: 


1. The combination, with a oe of electric telephones, and 
upon the telephonic circuit, of signaling apparatus and a sappe 
mental electric generator in a branch circuit independent of that 
containing the telephone, the whole being arranged and adapted 
to call the attention of distant operators, substantially as shown 
and described. 

2. The combination, with a system of electric telephones, of a 
supplemental magneto-electric inductor in an independent branch 
circuit, substantially as shown and described. 

8. The combination, with a 7 spots of electric telephones, of 
magneto-electric inductors and call-bells with polarized arma- 
-n the whole being operated substantially as shown and de- 
s:ribed. 


It will be readily seen that any form of magneto gene- 
rator which is alternately in circuit and out of circuit, in- 
fringes this remarkably broad patent. Private line or other 
apparatus to be non-infringing must either use a battery 
call, or must have the magneto permanently in circuit, 
which would seem to be impracticable. 

Another surprise to those who have not made a careful 
inspection of telephone patents will be to learn that the 
very idea of aswitchboard and even of an ordinary tele- 

hone plug is patented. The patent covering these features 
is that of Charles A. Cheever, No. 208, 463 of Oct. Ist, 1878. 
The claims are as follows: 


1. In combination with a transmitting-telephone, a receivin 
telephone, a battery, and a signaling apparatus, a plug-switc 
having a side a the plug insulated, substantially as and for the 


j The combination of the transmitting-telephones T, switch- 

K, annunciator A, battery B, and receiving-telephones R, 
whereby a less number of receiving-telephones is used to receive 
messages from a greater number of transmitting-telephones, sub- 
stantially as described. 

8. The combination of a series of telephones connected with 
the switchboard K, which is provided with the spring-switches 
S, and receiving-telephones R and plugs P, when connected with 
the annunciator A, battery B, and return-wires, substantially as 
described, whereby the insertion of the plug P cuts out the an- 
nunciator and ba from the line through which the signal is 
to be nee tees but leaves the other lines intact, subetantially as 

eacribed. 


As the growth of the telephone business during the cur- 
rent year will doubtless be more in the direction of private 
line and speaking-tube service, this patent is not of so 
great immediate importance as those previously referred 
to 


Those manufacturers and purchasers of telephone appa- 
ratus who propose to use several telephones in series on a 
line so arranged that a switch to the right or left will 
afford the desired connection in either direction, will be 
interested in the claims of the patent of T. B. Doolittle 
No. 209,115, of Oct. 22, 1878, They are: 


1. In a district-telephone system, a series of switches, normally 
constituting portions of the main line, and adapted to sever the 
main line and complete a circuit from the earth at any station 
through either fragment of the broken main line on either side 
of said station, substantially as and for the purposes specified. 

2. A district-telephone switch of conduc ing material, nor- 
mally forming a portion of the main line and resting on two con- 
ducting-posts of the main line, and adapted to be swung about either 
of said posts, as centers, into contact with a metallic post having 
a ground connection, substantially as hereinbefore set forth. 

3. The case I, provided with an alarm-bell and armature, a 
vibratory bar, and four cross-rods and wire connections, substanti- 
ally as and for the purposes set forth. 

4. In combination with the vibratory bar P and the cross- bars 
N N’, the bow-spring R, substantially as and for the purposes set 
forth. 

5. The lever ends of the bar P, formed as described, in combi- 
nation with the suspension-hook F and latch g, arranged to operate 
in the manner and for the purpose set forth. 


It would seem that the judicious use of the metallic cir- 
cuit would clear this interesting patent. 

As to patents upon telephone switchboards and their 
circuits, a separate series of interminable articles would be 
necessary to convey any adequate idea of the careful and 
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comprehensive manner in which the American Bell Com- 
pany, through the Western Electric Company, have 
covered the subject. Any one contemplating the use of 
the simplest switchboard for telephone service, is advised 
to make or have made, a thorough and exhaustive search 
of switchboard patents before possibly laying himself 
open to litigation. 

To give an idea, however, of how broad some of these 
patents are, it may be sufficient to refer to the „ 
covering the multiple switchboard: Patent of Leroy B. 
Firman, No. 283,334 of Aug. 14, 1888. Claims: 


1. The combination of telephone-lines L and Le with connect- 
ing- plates A C, each provided with two pug bel the branch 
circuits, including annunciators 1 and 8, and switching apparatus, 
as described, whereby either of said annunciators may be inoluded 
in the circuit of said telephone-lines when connected, as and for the 


ified. 

. 5 The combination of the telephone-lines with switches, one 
for each line upon the central- office switchboard, branch circuits, 
one branch circuit for each line, each branch including an 
annunciator and switching apparatus, whereby any two telephone- 
lines may be connected together palin the annunciator of one 
of the lines, while the annunciator of the other line is not included 
in the circuit. 

In connection with miscellaneous telephone patents, 
there is one of Thomas A. Watson upon an adjustable 
desk stand which is of interest. 

The date of the patent is Sept. 28, 1880, and the number 
is 232,787. The first claim is :— 

1. A telephone stand consisting of a telephone clamp or holder 
and a standard therefor, the said standard and holder being ad- 
justable as to height and angular n to enable a telephone 
to be supported at any desired height and angle to suit the user, 
substantially as described. 

It will be observed that if the desk stand be so arranged 
as to be adjustable as to angular position only, it does not 
infringe the patent. 

One of the most encouraging signs of the times to the 
private line and speaking tube business, is the sale of tele- 
pocne receivers outright by the Metropolitan Telephone and 

elegraph Company of New York and other like concerns., 
The Bell company should unquestionably be able to make 
by far the best telephone receivers, through their ability, 
acquired by long practice, to produce a compound steel 
magnet of surpassing strength and durability. 

ince January 30th, genuine Bell receivers have been on 
sale in various parts of the country. No transmitters, of 
course, or switching devices have been furnished. The 
price of receivers was first announced as $3.50 each, but it 
was soon reduced to $1.25 per instrument. The public is 
distinctly the gainer by the policy of the Bell Company 
in selling these superior instruments outright, whatever be 
the motive. 

It would seem that the telephone patent situation is full 
of promise to those who propose to enter the business with 
a conscientious determination to respect every inventor’s 
rights and to infringe no one’s patents. It would also 
appear that the deliberate infringers are going to have a 
hard time of it. There are likely to appear two general clas- 
ses of telephone manufacturers and dealers,—those who do 
not infringe switch and transmitter patents, or who 
honestly believe they do not, and those who propose to go 
ahead to suit themselves, respecting the rights of no one, 
and depending upon exaggerated and misleading state- 
ments to build up a business among innocent purchasers 
which will be sufficiently remunerative to take care of their 
own litigation, leaving the purchasers to take care of them- 
selves. 

If the new manufacturers of telephone apparatus will 
only be as careful and as conscientious in respecting exist- 
ing telephone patents as are the American Bell Telephone 
Company, and the Western Electric Company, the future 
of the telephone business in this country will indeed be 
bright. 

Öne or two vital points, not strictly within the patent 
purview, will be touched upon in a concluding article, 
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THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—VI. 


2 yj ior 


WE have seen Henry making that circuit in which elec- 
tricity was willing to act at a distance and discovering the 
reason why the great motive force was at last so com- 
plaisant after baffling the efforts of man for more than a 
century; we have seen him making that combination of 
magnet and battery which in fact constitutes the tele- 
graph. “A number of other experiments,” Henry says, 
“would have been made to verify this had not our use of 
the room been limited by its being required for public ex- 
ercises.”! These were the exercises of the exhibition or 
Commencement day of the Academy. When that day 
was over there was quiet in the empty rooms; a vacation 
of three weeks was before Henry—a delightful, free time 
to devote to scientific research. 


„At the conclusion of the series of experiments,” Henry 
says, there were two applications of the electro-magnet in my 
mind: one the production of a machine to be moved by electro- 
magnetism, and the other the transmission of or calling into action 
power at a distance. The first was carried into execution in 
the construction of the machine described in Silliman’s Journal, 
Vol. XX., 1831, and for the purpose of experimenting in regard 
to the second, I arranged, around one of the upper rooms of the 
Albany Academy, a wire of more than a mile in length, through 
which I was enabled to make signals by sounding a bell. The me- 
chanical arrangement for effecting this object was simply a steel 
bar permanently magnetized, of about ten inches in length, sup- 
ported on a pivot and placed witb its north end between the 
two arms of a horse-shoe magnet. When the latter was excited 
by the current, the end of the bar thus placed was attracted by 
one arm of the horse-shoe and repelled by the other, and was thus 
caused to move in a horizontal plane and its further extremity 
to strike a bell suitably adjusted.” 


Surely it was another marked day in his life when Henry 
thus put to practical test the power of the circuit he had 
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HENRY’S ORIGINAL TELEGRAPH APPARATUS. 


formed. We go back in imagination to see him make the 
trial. It is made in an upper room, the room appropriated 
to his use when he entered the Academy, his school room, 
lecture room and laboratory. His friend, Dr. Ten Eyck is 
his assistant. Around the wall passes the wire, a mile long. 


i ` 3 of Joseph Henry, vol. 1, p. 42, or Silliman's Journal, Jan. 1881, 
vo. 9 $ — 
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The battery is the same Cruikshank’s trough, we saw him 
use on that memorable day in the long room. 

The “intensity magnet, if not the same, is of similar 
construction. In the recess of a window it is placed, and 
between its arms trembles the small steel magnet upon its 
pivot, while close at hand is the little bell. The magnet 
and battery are connected; the electric current begins; 
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the mile of wire does not stop it; the iron horse-shoe wakes 
to life; the magnetic bar, ready to respond, springs to one 
pole, to strike with its free end the little bell; the bell 
rings. The telegraph has given its first signal. The first 
electro-magnetic telegraph is in existence. 

(As we write these words we seem to hear a protest, and 
to see a finger pointed to some one or other of those tele- 
graph efforts we have noticed in classes. We answer, per- 
haps with tedious repetition, those efforts, unable to sur- 
mount that great difficulty, the failure of the electric force, 
were not telegraphs in the sense that common use has 
given the term ; they produced signals by means of elec- 
tricity, which could be used to communicate intelligence, 
but they could not make these signals at any great distance. 
Henry, in the course of a few months had made the sensi- 
tive “intensity ” magnet, the only intrument which could 
respond to electric influence at a distance ; he had made 
the combination of magnet and battery, essential to the 
telegraph, and now, merging the discoverer in the inventor, 
he had made with that magnet and that combination, by 
the application of a mechanical contrivance, an apparatus 
capable of practical work. This telegraph in Henry’s 
room, was not only the first, it was the first possible. It 
has been said it was not a telegraph, because it was not 
used commercially. Are our fingers not fingers, because 
we may not have used them for purposes of trade? This 
was an actual working telegraph, making sound signals 
exactly as the telegraph of to-day makes the sounds which 
give the telegraphic message; and later, in Princeton, Henry 
used the same arrangement in his philosophical hall to 
communicate with his wife in his residence, the wires 
stretching across the college grounds. But all this is a 
ei 

es, the first telegraph in which there was no danger of 
the failure of the electric force was in existence. There 
was only a mile of wire around that room, but with no 
change in the principles there exhibited ; in accordance 
with the laws there illustrated, that wire was to extend 
until it connected the Old World with the New, finding not 
even then a limit to the power of the electric current to 
act at a distance. We are told that a sound never is lost, 
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that with the new phonetic instruments of the day, the 
falling stream may give back the words spoken near it, and 
what we say to-day may be repeated a century hence. 
There may come a time when history will be read by the 
ear, instead of the eye; when man may go back to the past, 
not to search in dusty archives, and among prejudi 
records, but to wring from the air each sound that has 
broken it since it was first breathed by the human race; 
then this little bell will ring again and tell how and where 
this telegraph was born—the telegraph which could meet 
the long cherished desire for distant communication. It 
had made its first sound; there was its birthplace in that 
upper room of the Albany Academy, where the holes in 
the walls, only a few years ago showed where the wires 
were fastened. Do we say this was the birthplace of the 
telegraph? We must make here the distinction we have 
made elsewhere; the ringing of the bell was only one mode 
of using that combination of magnet and battery, which 
we have said really constitutes the telegraph. The long 
exhibition room, where that combination was first made, is 
the real birth place of the telegraph. 


THE TESLA HIGH POTENTIAL CONDUCTOR. 


IN order to prevent loss bv dissipation or interference by induc- 
tion on line conductors carrying high potential alternating currents 
they have in some instances, such as at Deptford, London, been 
insulated and inclosed in a continuous conducting sheathing 
which is connected with the ground by a good conducting path. 

While conducing to the safety of the system, Mr. Tesla has 
found that the use of a conducting sheath or screen around the line 
conductors and well grounded, or even brought into proximity to 
external conductors or large bodies is attended by an actual, and 
generally a serious, loss of energy which is the greater, the ter 
the number of alternations and the higher the potential. He 
therefore maintains the sheath either entirely isolated or connected 
directly or inductively to the ground, through a path which will 
practically prevent the passage of currents over it. He has also 
ch jar cart when a 5 oo nen or DeF is ere 

oyed, there is greater liability to loss of energy by 
laductive action; for, unless the sheath or screen be 
considerably shorter than the current waves passing in 
the conductor, electromotive forces will be set up between 
different points in the sheath, which will result in the 
passage between such points of induced currents. Mr. Tesla there- 
fure, divides up the sheath or screen into short lengths, very 
much shorter than the wave lengths of the current used, so that 
the eae) of any one of such lengths or the approach thereto 
of a large y will result in an inappreciable loss, or at most a 
small local draining of the energy, while the tendency of currents 
to flow between different pointsin the sheath is effectually over- 
come. The function of the sheath as a static screen for 1 
the dissipation of the electric energy, however, requ for its 
complete effectiveness an uninterrupted conducting partition or 
screen around the conductor. In the case of a sectional screen, 
this is obtained, by causing the ends of the insulated divisions or 


Fias. 1 AND 2.—THE TesLa HIGH POTENTIAL CONDUCTOR. 


sections to overlap, and interposing insulating material between 
the overlapping portions. 

For transmitting currents of very high potential and very high 
frequency, Mr. Tesla provides between the sheath and the ground 
a path of very high ohmic resistance, or one containing a self- 
induction coil properly determined with respect to the existing 
conditions so that it will effect the desired result, or a condenser 


of very small capacity, as shown in Fig. 1. In such cases the 
sheathing or screen for practical purposes may be regarded as 
isolated the ground, since by the character of the connection 
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employed no appreciable loss results from the passage of current 
fro e sheath to the ground. Fig. 2 shows the construction of 
an actual conductor of embodying the idea. 


TESLA’S AUTOMATIC FLUID INTERRUPTED FOR 
PRODUCING HIGH FREQUENCY CURRENTS. 
The Tesla system of lighting and power transmission with high 
frequency and high potential currents, as is now well known, in- 
volves the maintenance of an intermittent or oscillatory discharge 


TESLA’S AUTOMATIC FLUID INTERRUPTER. 


of a condenser or circuit of suitable capacity into a working cir- 
cuit contai lamps or other devices. In systems of this charac- 
ter when the high frequency of the currents employed is due to 
the action of a ptive or intermittent discharge across an air 
p or break at some point of the circuit, Mr. Tesla has found it to 
of advantage not only to destroy the least tendency to con- 
tinuity of the arc, but to control the period of its re-establishment, 
and from investigations made with this object in view he has 
found that greatly improved results are secured by causing the 
discharge to take place in and through an insulating liquid, such 
as oil, and, instead of allowing the terminal points of the break 
to remain at a uniform distance from each other, to vary the dis- 
tance by bringing them 3 in actual contact or suffi- 
ciently near to establish the discharge and then separating them, 
or what is the equivalent of this, throwing in and out of the 
gap or break a conducting bridge at predetermined intervals. 
o obtain the best results, moreover, Mr. Tesla finds it essential 
to maintain at the point of discharge a flow of the insulatin 
medium, or, in general, such a circulation of the same as wi 
constantly o te to cut off or break up the discharge as fast 
as it is es ed. The accomplishment of this latter result 
involves the employment of some mechanism for maintaining 
the flow or circulation of the insulating medium past the points 
of discharge, and he takes advantage of the presence of the 
same device to maintain the circulation of the insulating liquid 
in which the converter for raising the potential and the con- 
denser plates are immersed; by this means the liquid is prevented 
from heating. 

All this is accomplished by a pumping arrangement shown in 
Fig. 1, the spark gap being controlled by a small turbine which is 
shown enlarged in Fig. 2. When the pump is started up and the 
turbine 1 revolves, the blades bridge the space between the two 
terminals, nearly or quite touching the términals in their move- 
ment. If now the B be filled with oil and the latter permit- 
ted to flow off through the tube A, the turbine will be rotated by 
the flow, the rate of rotation being dependent upon the rate of 
flow. By this means the arc or discharge is periodically established 
through a flow of oil, which secures in the most satisfactory man- 
ner the conditions best adapted for practical results. The flow 
of oil is regulated by the speed at which the pump N isdriven, and 
by this means the period of re-establishment of the arc is con- 
trolled. A cooling tank T may be provided if necessary. 
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TELEGRAPHY AND TELEPHONY IN AMERICA. 
R. W. H. PREECE has recently read before the 
English Institution of Electrical Engineers a very 
interesting paper on his trip to this country last year. It 
is, in a sense, an appendix to his paper of 1884, which in 
turn took up the thread of a discourse delivered in 1878. 
In all these papers, Mr. Preece shows himself a keen, in- 
telligent observer, a just critic, and one who is not pre- 
pared to condemn something novel simply on the ground 
that it has the misfortune not to be English. He is ready 
with hearty praise for what he thought good, and he came 
evidently to study rather than to scoff. Thereis of course 
much in the paper read last month that is familiar to 
Americans, but it is none the less an admirable epitome of 
the situation and the status of the electric arts in this 
country. Mr. Preece observed with care, lost no oppor- 
tunity of seeing whatever was worthy inspection, and 
formed his opinions for himself. We may have occasion 
to refer to other points, but are now concerned chiefly with 
his remarks on the telegraphic and telephonic fields of 
work. His close touch with these in England makes his 
views on what is being done here the most interesting and 
suggestive part of his paper. 

Summed up, Mr. Preece’s statements embody an opinion 
on his part that telegraphy here is practically unprogres- 
sive and that telephony is making rapid strides ; that Eng- 
land has nothing to learn from America in the use of the 
key but may gather many useful lessons as to the develop- 
ment of telephony. In fact, we have as much to learn, 
telegraphically, as the English have to learn telephonically. 
The inference is that the art of telegraphy here has crystal- 
lized, and a further inference, or corollary, would be that 
this condition was due to the existence of a virtual mono- 
poly that does not keep pace with the times. This again 
would be a reflection on telegraphic management, but Mr. 
Preece is too courteous to indulge in that. Besides, may it 
not be possible that what we have ourselves heard an old 
expert telegrapher call “Western Union dry rot,” is due 
to the fact that the telegraph has its very practical limita- 
tions, and cannot be pushed beyond a certain point? If 
that be so, the executive staffs of our telegraph com- 
panies may be sternly wise in keeping within narrow 
bounds and doing what they can there. 

The telephone is to telegraphy what the incandescent 
lamp is to the arc light. The key and the arc havea 
necessarily limited sphere, while the telephone and the in- 
candescent have a range so wide and universal that no 
frontier has yet been discovered for them. And this is 
true also of the technical side of the art, explaining why in 
telegraphy and arc lighting there is such little room for 
the engineer, while in telephony, as Mr. Preece notes, and 
in incandescent work, abundant opportunity is afforded for 
all the very best training and ingenuity that can be found. 
For this reason, we think, the telephone is even now domi- 
nating in the field of transmitting intelligence, and will at 
no distant date give further evidence of its inevitable 
mastery. 


THE NIAGARA DISCUSSION. 


In this issue we bring toa close the discussion on the 
memorable paper of Prof. Forbes describing the electrical 
features of the Niagara undertaking and embodying Prof. 
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Forbes’ reply to his critics. Probably no electrical engi- 
neering work has ever been so variously criticized as this, 
and to that extent it is apparent that the authorities still 
differ widely on essential points in modern forms of elec- 
trical distribution. One fact is noteworthy, however, and 
that is, the almost entire absence of continuous current 
advocates. Had this paper been read five years ago it is 
safe to say that the greater part of the discussion would 
have been based upon the relative advantages of the con- 
tinuous as against the alternating. As it is, the criticisms 
are confined almost exclusively to the question of period- 
icity and its effects and to details of construction. For 
the present, therefore, and until something more available 
is brought to the front, it may be considered that for great 
or even moderately long, distances, the alternating current 
is to be looked upon as the standard method. Notwith- 
standing the adverse comments of some of his critics, Prof. 
Forbes maintains the correctness of the views which led 
to the adoption of the system to be installed at Niagara 
and is willing to abide by the results of actual performance 
of the plant when finished. As avery few months will see 
the first dynamos at work it is but fair to suspend judg- 
ment until that period has arrived. ö 


CONDUIT RAILWAY SYSTEMS. 


The prize offered by the Metropolitan Railroad Company 
of New York, for a practical system for operating street 
railroad cars by underground electrical conduits has stimu- 
lated workers in this field to such an extent that in addition 
to the many such systems already proposed, we have al- 
most daily brought to our attention some new method 
designed to fulfill the conditions imposed. It would be 
folly to deny that the problem is a hard one, but, on the 
other hand it would be very wide of the truth to say that 
it cannot be solved. The conditions to be met with are 
sufficiently well-known, and the question, therefore, resolves 
itself into providing the most simple means for fulfilling 
them. Evidently, one of the most important features 
of such a system, which must be considered, aside from 
mechanical strength and adaptability, is that of insula- 
tion, and those who have had experience with over- 
head circuits will appreciate the difficulties of maintaining 
a circuit carrying 500 volts in good working condition 
underground. If to this be added the further condition 
that the circuit shall be exposed at frequent intervals so 
as to make contact with a contact device carried on a pas- 
sing car, the still greater difficulty of the problem would 
become apparent. 

We have already described various methods which have 
been tried or proposed for accomplishing the results under 
discussion, and in this week’s issue we publish a description 
of a system which embodies some features not heretofore 
used in connection with conduit railways, and which 
deserve more than passing attention. This system, known 
as the Munsie-Coles, carries out the principle that the base 
upon which the insulator is mounted shall be as well in- 
sulated as the conductor itself, and in order to carry out 
this design, use has been made of a particular form of 
insulator, designed to hold a drying agent, such as sul- 
phuric acid. The practical results obtained with this 
system during an extended test at Hartford, Conn., would 


THE ELECTRICAL ENGINEER. 


135 


seem to make it well worth the attention of all interested 
in conduit electric railway work and we shall probably hear 
more of this system in the future. 


EARNING DIVIDENDS. 


HowEvER much dogmatism may still thrive in matters 
in which faith or belief alone is involved, it has no place in 
science or business, and hence we are led to call in ques- 
tion the rather sweeping statement made by Mr. W. N. 
Stewart in the paper on “ Advantages of Direct Connected 
Direct Current Generators,” printed on another page. 
After showing the benefits to be derived from the method 
described in the title of his paper, the author boldly as- 
serts his belief “that it is the direct current stations that 
are paying the dividends.” Itis a pity that the author 
was not more specific in his statement, but we may fairly 
interpret his remark to mean that more dividend paying 
stations, proportionately, are to be found among the con- 
tinuous current than among the alternating current sta- 
tions. As the utterance is based merely on belief, it is 
perhaps not worth while to enter into an extended dis- 


cussion upon so slight a foundation but the remark never- 
theless is significant as showing the state of opinion, at 
least in some quarters. But if we examine into the origin 
of this belief a little closer we may perhaps dis- 
cover the cause which has induced it. To begin 
with, it is not so very long ago that the standard 
method for operating both continuous and alternating 
current stations was by means of high speed engines 
belted directly to the 1 het or by slow speed 
engines and countershaft. While this system is still almost 
exclusively employed in alternating work, a distinct change 
has been wrought in the method of continuous current 
dynamo driving by the quite general introduction of direct 
connected engines. We do not doubt that by this means 
considerable economy has been effected in numerous con- 
tinuous current stations that have heretofore employed 
belting and that to that extent at least they are in a better 
ition to pay dividends. The“ belief of Mr. Stewart 
is probably traceable to his success with the more modern 
method. But we know of many stations of both types that 
are still employing the old methods that have been, and are 
still, paying dividends, and until we have more definite fig- 
ures on the subject the statement of Mr. Stewart above 
uoted must stand as challenged. If Mr. Stewart’s paper 
shows anything it is, that if alternating stations desire to 
hold their own with the continuous current they must, 
like the latter, come to direct connected driving. A begin- 
ning has already been made in this direction, and it is to 
be hoped that we shall see more such machines like the 
one installed at the Narragansett Electric Light Co.’s plant 
in Providence. 


A Sign of The Times. 

The trouble with the electrical business lately has been 
that there are too many receivers and not enough “ trans- 
mitters;” but we see marked evidences of a return to nor- 
mal and healthy conditions of activity. Itis true that a 
great many electrical concerns have been treading the way 
of sorrow these many months, but trade is certainly on the 
mend, slow as the improvement may be. It affords us no 
little pleasure to note as one of the best signs of the time 
the recent reorganization of the Mather Company which 
was one of the first to feel the pressure of the common ad- 
versity and which is now one of the first to pull itself to- 
pee for renewed work. It has enlisted capital and 

rains, and starts out on a new career with many a fervent 
wish for its prosperity. The courage and enterprise it has 
shown in springing to its feet again are most commendable 
and significant. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


THE MUNSIE-COLES CONDUIT RAILWAY SYSTEM. 


THE conviction is fast growing in electric railway circles that 
sooner or later the overhead trolley construction must give way to 
- the conduit system, not only on account of the public domai for 


Fig. 1.—THE MUNSIE-COLES RAILWAY CONDUIT INSULATOR. 


E removal 0 overhead electrical construction, but because, in 
he opinion of those competent to ju in the run 

liable underground system will be 10nd to be y eatiaf actors 
and economical to operate, than an overhead. But, while t 
may be perfectly true, electric street railway companies cannot 
be blamed for exercising due caution and acting conservatively 


sie-Coles,” surface contact system which was operated 
in Hartford, Conn., and of which an account was given 
by Mr. A. C. Shaw in THE ELECTRICAL ENGINEER, of May 17, 
1888. The work of installation was begun in the fall of 
1892 and the car was running in December, and was operated at 
different times every day except Sundays until September, 1898, 
without a single case of trouble in the circuit. No drai was 
obtainable, as the city would not allow the tearing od and exca- 
vating of the streets outside of railroad tracks. The winter offered 
a severe test, on account of heavy storms of rain and snow with 
very cold weather. The insulators were often covered with water, 
slush ere mud, but the circuit remained perfect and the car was run 
every day. 

This was purely an experimental plant, but was found a valu- 
able investment, as it enabled the Munsie-Coles Electric Railway 
Equipment Co. to perfect all their mechanical details of the appa- 
ratus and to establish a standard for permanent construction. 
Those improved details in every case were mechanical construc- 
tions on the insulator and surface contact-point box. The work- 
ing circuit was on one of the railroad’s regular lines, and their 
traffic was maintained without interference while the system 
was laid and worked. The result of the test was satisfactory in 
every t, though p rormeg under the most trying condi- 
tions in the Spring of 1898. 

The operations at Hartford, though eminently satisfactory, 
nevertheless gave opportunity for f er improvements, and we 
illustrate in this issue the latest form of insulator employed. 
This insulator is so constructed that, paradoxical as it may seem, 
it can be seated in the moist earth, and when the circuit is closed 
on it with everything covered with moisture, no! e can take 
place, although the y of the insulator is made of iron and 
other metals to insure strength and life. 

How these conditions can be fulfilled will be readily seen by a 
study of the accompanying engraving, Fig. 1, which shows the 
insulator in perspective, and Figs. 2 and 8, which give respec- 
-tively a longitudinal and transverse section. 4 is the iron base 
hollowed out and running upward to the base of an annular piece 
of porcelain, C. B is the inner iron which is separated and 
off from the base by a hard rubber block 1 and is bolted to it by 
bolts B B, which are insulated from B by rubber tubing shown as 
a piece of 1. The circular formation of B is broken at the base of 
the porcelain overhang D, and runs up in two side pieces to the 
crosshead E, forming guides or slide bars for the crosshead E. 


FIGS. 2 AND 8.—THE Mounsigz-CoLes RAILWAY CONDUIT INSULATOR. 


in the adoption of a system which must necessarily involve the 
expenditure of large sums of money and upon which their very 
existence depends. As a consequence the system which would 
seek favor must be shown to be practically operative, or, indeed, 
have been practically operated under all the conditions to which 
such a system is subjected. Am the few conduit systems 
which can be classed under the head is the Mun- 


When the spur wire w is connected to w’ on the hard rubber base 
I, the insulator is turned bottom up and liquid plastic insulation 
is poured in at 4’ which fills the space a’ made between A and B 
to the base of c, and then up to the top of D. It also fills up the 
space B', thereby giving a solid body from the top of D to the bottom 
of a, at the same time thoroughly insulating B from A. 

The efficiency of the plastic insulation is not affected either by 
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contraction or expansion of the iron. After the work of filling the 
spaces has been done, the friction roller T and spring closer H with 
its soft rubber hermetic sealing cap F are all attached to the cross- 
head E. This being done Ek is connected up to slide up and down 
between B with F fastened on to the flange D so as to hermetically 
seal the circuit closer H and the live contact point W and keep 
them clear of moisture, etc. 

It will be seen by this that when the travelling contact bar on 
car shown in Fig. 4, mounts the friction roller T, it depresses the 
crosshead E in slides, which of course brings the circuit closer H 
in contact with live point w’. It can be readily seen that B with all 
its metallic contacts will be charged by current but the current 
cannot charge the base a unlees by the outside surface of the 
eo overhang D and ©. No moisture can ever lodge 

tween the overhang and the concave space as the trough of 
the lower insulator c is charged with sulphuric acid which 
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terrupted. The contact box, as will be seen, Fig 4, projects a short 
distance above the pavement and the bar attached to the car merel 
depresses the wheel to which the contact bar is attached and whic 
completes connection between the live underground circuit and 
the motor on the car. After the car has , the contact is 


broken by the springs and the contact wh are dead and can be 
handled with a apple 

The Munsie-Coles system is bein loited by the Munsie-Coles 
Electric Railway Equipment Co., of this city. 


AUTOMATIC CAR FENDER AND BRAKE. 


The first step in the improvement of any combination is the 
elimination of the uncertain human factor. In the improvement 
of the method of operating cars upon crowded streets so as to 
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Fie. 4.— TRR MUNSIE-COLES CONDUIT ELECTRIO RAILWAY SYSTEM. 


keeps the under part of the overhang bright and dry under every 
condition of moisture and dampness and uently makes an 
absolute insulating brake between B and A. ooding is not ex- 
pected to take place, but if it should, water will not affect it any 
more than to give a slight leak for the time the flood laste and 
only at the point where the circuit is closed, as the live point w 
is sealed and protected by the cap F. As soon as the car 

the roller T, the spring 8 of the crosshead, Fig. 2, jumps back into 
position and makes the break in circuit between H and w. 

The sealing cap F and the annular porcelain chamber C with 
acid has been shown to be a most powerful practical work- 
ing insulator, as it did under the severest teat substantially every- 
thing claimed for it. The crosshead covers the spring 8 and seal- 
ing cap F and protects them from what little water may come 
through the slot in the surface plate. The corner bolts A are for the 


avoid accident, the public is not the element to be eliminated, cer- 
tainly. While the public will benefit by education yet many 
injuries result from a lack of presence of mind on the part of the 
motorman, anda lack of adequate means of doing what should be 
done instantly and peers A 

The motorman can be “eliminated” so far as accident is con- 
cerned, only by some mechanical device which will automati- 
cally and at the proper time do all that the motorman can do,— 
stop the car. Such a device should cut off the source of power 
which propels the car, brake the car in the most effective manner 
and absolutel B dent anything from being crushed beneath the 
car. It sho be simple in construction, always in working 
order, and inexpensive. All of these various requirements it has 
been attempted to meet in the device shown in the accompanying 
cut. 


AUTOMATIC CaR FENDER AND BRAKE. 


urpose of vertical and transverse adjustment of the insulator 
between bearing rails. The sulphuric acid requires renewing every 
two or three months, and one man can do two or three miles a 


day. 

It will also be noted that the system permits of the laying of a 
continuous, highly insulated cable to which the contact boxes are 
connected by flexible cable tops thoroughly insulated and lead- 
covered, so that the only exposed portion of the circuit is at the 
contact points. Another advantage of 5 consists in the 
fact that no slot is required, so that the way remains unin- 


This device is operated automatically by pressure upon the 
hinged projecting fender, or by the motorman at will. Either 
method moves the rod under the car-platform, cuts off the current 
or releases the cable and swings the shoes down upon the track 
under the wheels, which run up slightly on the shoes, blocking 
the car. It is evidently impossible for anything to get under the 
wheels and it is equally evident that the car cannot be more 
effectually braked, practicay, in any other manner, for the 
heavier the load, the more effective the vraking, pee if 
the under surface of the shoe is slightly roughened, and for this 
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purpose the shoe may preferably be constructed so that the rough- 
ened surface bears upon any desired part of the rail to prevent 
excessive wear. The shoes on either side of the car may be con- 
nected with a light wire fender, to keep anything from getting 
under the body of the car, or, if preferred, the usual board fender 
— be fastened directly upon the shoes. 

he mechanism at the por directly under the front of the 
body of the car where the rod running from the hinged fender 
connects with the rod running to the shoes isa simple lever, for 


the purpose of obtaining greater movement, and of throwing the 
vaient of the shoes upon a dead centre, it being kept there by a 
8 


t spring. This arrangement keeps the shoes in their proper 
position when raised, offers a ready means for adjustment both as 
to the movement of parts and delicacy of action, and prevents 
any operation except in the manner appointed. 

The shoes may be lowered, as y stated, or raised by the 
motorman by means of the lever upon the platform. The handle 
of this lever is hinged so as to drop into a slot to prevent it being 
turned accidentally, and this does not interfere with the operation 
by the hinged fender automatically. 

It is not claimed that each distinct part of this device which is 
controlled by Mr. D. McFarlan Moore, of this city, is new ; it was 
put forth simply as a combination of well known mechanical de- 
vices, for the accomplishment of obvious purposes, in an effective 
and inexpensive manner. 


THE BALTIMORE AND WASHINGTON ELECTRIC RAILWAY. 


WORK has been begun on the Baltimore and Washington Elec- 
tric Railway, in which Messrs. P. A. B. Widener and W. L. 
Elkins, of the Philadelphia Traction Company, are interested. 
One track will be laid at first and turnouts used while the second 
track is being put down. 

The electric line will be only 82 miles long, while the Balti- 
more and Ohio’s steam road is 40 and that of the Pennsylvania 
42 miles in length between the two cities. Entrance has been se- 
cured both in Baltimore and Washington, and connection will 
poe, be had in the former city with the Edmondson avenue 

ine of the Traction Company, which is to be converted into an 
electric railroad. 

The estimate of cost of the Boulevard road is $8,000,000. The 
boulevard is to be 100 feet wide, and about one fourth of that 
width is to be occupied by the railroad tracks. 


CANAL ELECTRICAL PROPULSION IN MARYLAND. 


In regard to the use of electricity on canals in Maryland the 
report of mine inspector McMahan says: 

„The use of electricity as a propelling power on the canal has 
been widely discussed, and from theory has been advanced to 
practicability. Maryland capitalists and coal operators have 
recognized the advantages to be derived from its introduction, 
and a company has been organized with a capital stock of $250,- 
000 to introduce it on the canal. Mr. C. K. Lord, third vice-presi- 
dent of the B. & O. Company, is president of the new corporation, 
and in its directory are Lloyd Lowndes, H. Crawford Black, Alex- 
ander Shaw and J. Clarence Lane. This new method of trans- 
portation will greatly increase the output of coal from George's 
Creek region and will call for the employment of many more 
miners in our State. Not only will the mining region be bene- 
fited, but new life will be given to the towns and industries along 
the canal by opening up a new field of employment, 


WESTERN ELECTRIC RAILWAY NOTES. 


RICHMOND, IND. The electric railway line at Richmond, Ind., 
has passed into the hands of a receiver, who was appointed at the 
instance of the Union Trust Co. of St. Louis, Mo. The heavy 
expense recently incurred for improvements and the general de- 
pression of business are assigned as causes of the failure. About 
one year ago this line passed into the possession of Col. John F. 
Miller, superintendent of the Pennsylvania lines west of Pitts- 
burg, and Russell Harrison, son of ex-President Harrison. The 


road is 11 miles long and has an equipment of 24 cars, of which 14 
are motor cars. 


AN INTERESTING FIGHT over the street railway franchise is going 
on in Indianapolis. The Citizens’ Street Railway Company oper- 
ates all the Indianapolis lines, 85 miles out of a total of 85 being 
equipped electrically. On January 18 the company’s 30 year fran- 
chise, it is alleged, expired by limitation. Several months ago the 
city council prepared another 80-year franchise and sold it to the 
highest bidder. The old company did not bid for the new fran- 
chise, claiming that by virtue of an amended ordinance passed in 
1880, but never formally accepted, the old franchise has yet seven 
years torun. Mayor Denny has called a council meeting to deter- 
mine what todo. He says the Citizens’ company will be notified 
to vacate the streets. The capital stock of the company is $1,500,- 
000 and less than a year ago the property was sold to eastern 
capitalists at a high figure. | 
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Sr. JosEPH, Mo. A new electric railway is to be built this 1 
at St. Joseph, Mich., to be known as the St. Joseph and 2 
Shore Electric Railway. The capital stock of the company, just 
organized, is 675, 000 and the officers are: C. P. Wright, president; 
J. S. Wolfe, vice-president; A. L. Thatcher, treasurer, all of Chi- 
cago; and S. C. Rosenberg of St. Joseph, secretary. 


CHicaao. A franchise has been granted to the Cicero and 
Proviso Street Railway Company, now operating an electric line 
in the city of Chicago, to lay two tracks on Chicago avenue from 
Robinson avenue west to Harlem avenue. The road is to be in 
operation within a year. Electric, horse or cable equipment may 
be used, but electricity will probably be employed. 


THE NEW YORK-PHILADELPHIA ELECTRIC RAILWAY. 


THERE now seems to be little doubt that a trolley line connect- 
ing New York and Philadelphia will actually be built in the near 
future. Within the last few weeks arrangements have been made 
to extend the New Jersey Traction Company’s lines from Newark 
to Elizabeth and thence to Plainfield by way of Westfield avenue, 
the ‘‘county road,” running parallel with, and but a stone’s 
throw from the New Jersey Central Railroad, and hence passing 
through all the smaller towns whose travel has been 5 
controlled by the latter road. From Plainfield the road 
probably be extended through Bound Brook and from there to 

ew Brunswick, and thence through Princeton and Lawrence- 
ville to Trenton. 

This section will include the smaller towns now entirely de- 
pendent upon the Pennsylvania road for communication with 
each other and with the outer world. : 

The section of road between Trenton and Philadelphia is under 
the control of Col. Edward Morrell, of Philadelphia, who first 
conceived the idea, it is said, in order to provide a feeder for his 
steamboat line between that city and Bristol. He has purchased 
the right of way from the Philadelphia and Trenton Turnpike 
Company and organized two companies to operate the road, north 
and south of Bristol respectively. The first of these is known as 
the Bristol Railway Company and the second as the Holmburg 
Railway Company, It is promised that cars will be running on 
the road before next winter. 


TRANSFERS IN CLEVELAND. 


THE CLEVELAND CITY RAILWAY COMPANY, of Cleveland, hav- 
ing beef much troubled by the fraudulent use of transfer checks, 
has adopted a new variety. It is larger than usual and the con- 
ductor in issuing it will be required to punch the month, day 
hour and minute of issuance, the junction at which it is issued 
and the direction in which the passenger is going. 


PROPOSED ELECTRICAL TRANSMISSION OF POWER IN INDIA. 


Some time ago Mr. Thomas Oddy, electrical engineer, of Roch- 
dale, received instructions to prepare specifications and estimates 
for the utilization of waste water power for electric lighting and 

wer purposes in Southern India, says the London Electrical 

ineer. The project was to transmit 12,000 h. p. from some 
extensive waterfalls to two large towns some distance away. The 
towns in question are so far apart and away from the falls that it 
will necessitate a cross-country power transmission line (poles and 
conductors) being laid, 110 miles in length. Some idea of the 
magnitude of the scheme will be understood by the following 
abstract from Mr. Oddy’s report: 3,000,000 cubic feet of water per 
minute is precipitated over the falls, with a clear drop of 200 feet; 
12 1,000-h. p. turbines will be required, 12 towers, 10 bridges, 144 
alternators, motors and dynamos, of an average capacity of 250 
h. p. each; telephonic communication from end to end and at five 
intermediate stations; 8,800 poles ; 24,000 miles of wire made into 
cables ; two arge central-station buildings ; two transformer sta- 
tions ; 96 transformers of 250 h. p. each; massive switchboards, 
weirs, flumes, sluices, etc. The whole scheme when completed 
will cost £350,000. After making allowance for interest on this 
loan, paying £10,000 as a yearly instalment to decrease loan, pay- 
ing working expenses, inclusive of cost of maintenance, and 
depreciation of plant, machinery and buildings, a profit of £7,000 
per annum is anticipated. The current will be utilized for power 
and lighting purposes in cotton mills, corn and rice mills, for 
domestic purposes, in machine shops, for pumping, workin 
cranes, hoists, mineral-mining and coal-cutting, haulage of cana 
tug-boats, tramways, and various other purposes. Mr. Oddy is 
now also engaged on a similar scheme for some public authorities 
in Southern Russia. This project is for transmission of 5,000 h. p. 
a distance of 98 miles. 


ELECTRICAL GOODS IN WALES. 


Mr. John J. Willetts, 80 Ryder street, Cardiff, Wales, vice and 
deputy U. S. Consul, is desirous of securing the agency for Am- 
erican standard electrical apparatus in the Principality. 
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MISCELLANEOUS. 


THE SHEEHY ELECTRIC BLOCK SIGNAL, 


SINCE the recent fatal disaster on the Delaware, Lackawana & 
Western Railroad the company have been forced to consider some 
form of block signal system. It seems incredible that a road of 
this size and importance should have been so long permitted to 
depend wholly upon the vigilance of ite conductors and the 
sprinting powers of its rear brakemen to prevent rear end col- 
lisions ; and events now show that beside the loss of life, traceable 
directly to the lack of modern improvements, the criminal parsi- 
mony of the company will result in the loss of a sum of money 
probably gute sufticent to have avoided the horror had it been 
expended for some practical block system instead of in the pay- 
ment of damages. 

Among the systems submitted for examination is one devised 
some years ago by Mr. R. J. Sheehy, of 44 Broad street, this city 
—an automatic electric signal indicating upon semaphores in the 
engine cab the condition of the road ahead, whether another 
another train, a misplaced switch, a broken rail or an open draw- 
bridge prevents further progress or demands caution. The 
accompanying diagram will explain the system. The tracks are 
divided into independent blocks, one rail having its sections bonded 
throughout its entire length, and the other throughout the length 
of each block and insulated from the next. At the further end of 
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would short circuit the permanent resistance at the further end 
and send an excess of current through the instrument actuating 
the ‘‘ block occupied semaphore. 

The whole system is thus always before the eyes of the loco- 
motive engineer and neither fog, darkness or smoke can hide his 
signals from view. The whole system is thoroughly automatic 
and the cost, both initial and for maintenance, is said to be much 
lower than that of any existing practical system. 


THE ELECTRICAL TRANSMISSION OF POWER 
FROM NIAGARA FALLS.—IX.—(Concluded.) 


BY PROF. GEORGE FORBES. 
( Discussion.) 


Prof. FORBES said he had to congratulate them on the fact 
that that evening’s discussion had somewhat redeemed the 
character of the Institution. Thoee who had really studied this 
problem to some extent, who knew what the difficulties were, 
and where the pitfalls were, must have felt that some of the 
gentlemen who took part in the discussion on the first night had 
not even begun to grasp the character of the problem before them. 
He himself had felt nothing but sorrow for the position of that 
Institution in having such speeches made on a matter of so much 
importance. That evening there had been more appreciation 
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THE SHEEHY ELECTRIC BLOCK SIGNAL SYSTEM. 


each block the two rails of the track are cross-connected through 
a permanent resistance embedded in the ground. A contact plate 
of angle iron a little higher than the track is attached to the other 
end of the block rail (so called here to distinguish it from the 
continuous rail) and extends back a thousand feet or more into 
the preceeding block. A similar plate may extend from the 
forward end into the section ahead, as shown. This when used 
would be on the opposite side of the rail and is for use in case a 
train is compelled to back again into a block it has once cleared. 
On the locomotive is the contact device carried on the frame, but 
insulated from it and pressed downward by a strong spring, while 
in the cab are two visual signals and a battery. An artificial re- 
sistance is also provided exactly equal to that of the track circuit 
on any block. It may be mentioned that no matter what the 
length of any one block may be, the resistances of all are made 
alike by the coils embedded between the tracks. When the con- 
tact arms are resting upon their stops the circuit is, then, from 
the battery through the semaphores, the resistance and back to 
the battery, the semaphores both showing safety signals When 
the contact wheel runs upon the angle iron plate connected with 
the next block the arm is raised and the circuit is broken at the 
stops, cutting out the resistance upon the locomotive and in- 
stantly substituting that of the track. If the line ahead be clear, 
therefore, no change will occur in either semaphore. If, how- 
ever, the circuit ahead should be broken, by reason of a broken 
rail, a misplaced switch or an open draw, the semaphore indicat- 
ing incomplete track would fall, as it is arranged to do on the 
cutting out of the current. Should a train be on the block it 


shown of the difficulties of the work and of its character gener- 
ally, and the discussion had been carried on with less show of 
ignorance. In the discordant views expressed by the various 
speakers he saw a reflection of the train of reasoning which had 
been going on in his mind during the years he had devoted to 
the subject, and he saw the beginning of the workings of the 
minds‘of those who would have arrived at different conclusions 
if they had had longer to think about the matter. He was aston- 
ished at the manner in which the question of low frequency had 
been received. He did not claim for himself one atom of credit 
for having, after most careful consideration, arrived at the con- 
clusion that the lower the frequency they got in the design of 
their dynamo the better would it be for the working; but now, 
after the remarks that had been made, he began to look upon 
himself almost as if he was the discoverer of low frequency. 
Before going on to discuss the different speeches, he wished to 
say a few words on a subject which Mr. Ferranti had brought 
forward, and which had also been alluded to in the technical 
press. It had been said that the International Commission was 
a farce, and that those who prepared schemes had been treated 
unfairly. Mr. Siemens had in a great measure answered this, 
and he would not delay them by referring to that part of the 
subject. But it had been said that it was determined to give to 
the men who furnished the plans which should be adopted the 
superintendence of the work. He held in his hands a report 
which he submitted at the time, in which he said that alternat- 
nf eek was to be used, that it was to be of two phases, that 
2,000 volta was to be used for the local work, and that step-up 
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transformers were to be used to carry it to Buffalo, that the 
motors were to be synchronizing motors, Tesla motors with two 
phases, and motors with laminated fields and commutators. The 
International Commission had been absolutely loyal to their com- 
pact in giving him the superintendence of this work. The only 
serious mistake which he made in that report was to recommend 
the adoption of the Mordey alternators. They knew now that 
they were not of the right frequency and that in certain other 
points they would not suit their purpose. If the discussion had 
been barren in certain , they had at least heard from 
Dr. Fleming of the methods used at Deptford to overcome elec- 
trical resonance and that was an important point. The endorse- 
ment which Dr. Fleming had given to his views he considered 
to be of great value, and showed that he given some atten- 
tion to the subject. When he said that the lines should never 
be suddenly connected to or disconnected from, the machine, 
he said something which other speakers probably consid- 
ered might be regarded as an axiom. ut although it 
might be the practice in this country, it was absolutely the con- 
trary to the practice in America. Accustomed as Mr. Mordey was 
to deal onlv with comparatively small electric-lighting plants, he 
did not realize what their scheme was to be, and especially he did 
not realize that theirs was to be a power-distributing plant, and 
that the electric lighting that was to be done was utterly insignifi- 
cant compared with the rest of the work. Mr. Mordey’s opinion 
that he (Prof. Forbes) had thrown down the gauntlet to electric- 
lighting men showed that he did not realize the nature of the 
problem; his reference to transformers of small horse power as 
being applicable to their case also showed it; his willingness to 
condemn the artificial load on the ground of expense also showed 
it. With regard to parallel working, Mr. Mordey argued, if 100 
periods succeeded, why go down to 25? He (Prof. Forbes) had 
shown twenty reasons for going down below that. It was true 
100 periods would allow of the machines working in parallel with- 
out getting out of step. But they wanted more than that; they 
wanted them to run in step without waste current passing from 
one to the other, and without breakdown. He did not consider 
that 100 periods would succeed so well as Mr. Mordey would lead 
them to believe. Mr. Mordey knew quite well that while his alter- 
nator worked nicely in parallel it did not work perfectly; he 
knew his machine had broken down at times. They at Niagara 
could not afford to experience such breakdowns as he had met 
with in his comparatively small machines. Mr. Mordey’s alter- 
nator did not work well enough for their purpose. He said, before 
deciding whether to adopt it or not, tests must be made with high 
resistance between the dynamos in parallel. Mr. Mordey put in a 
group of Sunbeam lamps in series. The lamps went up and down 
with a periodicity of a few seconds. From the moment of those 
experiments he (Prof. Forbes) felt that the machines were not suit- 
able for their purpose. Mr. Mordey thought artificial loads would 
introduce greater dangers. He had been utterly unable to see 
what those dangers were. All he claimed for the artificial load 
was that it was a help to keep the system from breakdown. They 
could not afford to have breakdowns. He looked to every possible 
safeguard that could be devised, even though the expense were 
something greater. In this case there was no additional expense, 
because the artificial load when not being used for that purpose 
was useful for other purposes. Mr. Mordey’s remarks about skin 
resistance would be accurate if they could subdivide the 86 square 
inches required for the conductors of the first 15,000 H. P. used at 
2,000 volts. But they could not get space for the enormous con- 
ductors unless they massed them together, and at high frequencies 
the skin effect would come in. Mr. Mordey’s remarks on trans- 
formers caused him the most regret, for sey showed him how far 
he was from grasping the problem. He did not appear to realize 
the work that must be done by consulting engineers. An engineer 
was very little likely to advise such a scheme until he had every 
detail worked out toa very large extent. Foreseeing difficulties 
with manufacturers, he set to work to design transformers of low 
frequencies for every kind of work for which they wanted them. 

igning transformers for special cases and for larger sizes than 
usual was somewhat laborious work, but the results were quite 
certain when they knew the quality of iron used. Efficiency was 
so high as to be of almost no account at all whon dealing with the 
large sizes which they required for their work. With regard to 
the question of the electromotive force of the dynamos, he really 
hardly understood Mr. Mordey, who wanted them to use 500 volts. 
If Mr. Mordey would estimate the section of copper for 50,000 H. P. 
or so, he would see the difficulties to be met with. That copper 
section would be about 400 square inches. He had no doubt Mr. 
Mordey had never realized that until that moment. He could 
quite understand that with Mr. Mordey’s type of machine it would 
not do to go above 2,000 volts. But he was surprised that Mr. 
Mordey was not able to realize these two facts: first, that with a 
5,000 H. P. the s taken up by insulation was quite immaterial, 
and in the second place that if you shirked the difficulty of insulat- 
ing to 20,000 in the fixed armature of the dynamo you would have 
to face it when you came to the fixed transformer. Mr. Mordey's 
remarks on lighting were quite beside the mark. Theirs was not 
a lighting station. Mr. Kapp had dealt with the relative efficiency 
of single, alternating, two-phase and three-phase currents, and 
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quoted Prof. Elihu Thomson’s views. Prof. Elihu Thomson had 
submitted to him the whole of his reasons for his statement, and 
he examined them most carefully, and found that they owed their 
error to the common American mistake of estimating the size of 
the conductor by the amount of drop they were going to allow 
instead of by Lord Kelwin’s law of economical section. Mr. Kapp 
admitted his (Prof. Forbes’) proof that the losses in the field of a 
multiphase motor were increased 42 per cent. in the case of a 
particular motor when they doubled the frequency, but he claimed 
that a machine with twice the number of poles running at the same 
8 gave 23 times the power. Had it not been Mr. Kapp who said 
that, he would have taken no notice of it. But in both of them 
they had the same total number of lines of force rotating with the 
same velocity round and round the armature, generating the 
same electromotive force in the armature and the same current. 
There was no difference whatever in the power developed in 
those two machines, and the 42 per cent. remained as he (Prof. 
Forbes) had given it. Mr. Kapp said they could not find space 
to put rings on to a direct-current motor to convert it into a syn- 
chronizing motor, He (Prof. Forbes) did that last summer with 
one of the stock machines supplied by the Westinghouse Company. 
Mr. Kapp said he did not know how he would start that motor. The 
motor would only require to be started once in several months, yet 
he had started it without recourse to Tesla motors. Mr. Kapp said 
he had 5 to low frequencies with motors. but he did 
not give his reasons. He heartily thanked Mr. Kapp for the 
way in which he ke of his (Prof. Forbes’) machine; he 
was exceedingly glad that a man of such eminence in 
designing as Mr. Kapp had spoken so well of the machine. 
He need hardly say that if he dreamt that the Cataract Construc- 
tion Com were acting in any unfair way he should cease to be 
connected with the work. Mr. Ferranti had been good enough to 
tell them that he had stolen the machine from Mr. C. E. L. Brown. 
Mr. Brown said it was the worst possible design that could have 
been devised. He knew it was simply a ridiculous assertion that 
the design of that machine could be said to be in any sense like 
that of Mr. Brown; but he was glad to be able so promptly to 
ne quotation from Mr. Brown to show that he did not think 
so. He believed his (Prof. Forbes’) machine was the first which 
had been designed upon a principle which ought always to rule 
the cen of a large machine of a new type of construction where 
they not past experience to go upon, and that was that they 
should reach the most economical efficiency. In this design he 
had added material until he reached a point at which $60 worth 
of material did not save 1 E P. . had et as the 1 
experience in tryin pann running wit erent types and a 
arial number of di erent frequencies, that lowering the fre- 
quency increased the efficiency, and not only the ease, of parallel 
working. With regard, further, to Mr. Ferranti’s remarks, he de- 
nied in toto that any person had the right to say that the design 
of that machine had a plausible resemblance to the design of any 
machine that was put before the Company. He was seeking to 
t the best design he possibly could, and in so doing it so 
eden that he differentiated that machine from any 
one of those sent in infinitely more than they differenti- 
ated amongst themselves. Mr. Ferranti said he was wrong 
in saying that 20,000 volts completely insulated was so 
very . He (Mr. Ferranti) thought 10,000 volts with one 
le to ground was better. He gave as his reason that with the 
,000 volts, if one conductor was put to und, the whole insul- 
ation was reduced to 10,000 volts. Yet he admitted that he had 
one of his own conductors to ground ; suppose the other got put 
to ground by any means, how many volts insulation would that 
be reduced to? It might be that by using concentric cables the 
avoided the chances very much of putting the other one to ground, 
but there were connections and numbers of other means by which 
it could be put to ground far more likely when hidden under- 
ound than in the subway. They owed some gratitude also to 
Kr. Evershed for working out the back electromotive force due 
to the inductive action of the conductors, and for showing them 
how valuable low frequency was for that reason. Mr. Crompton 
complained that he had not given the cost. Mr. Crompton might 
be perfectly sure that when they knew the actual cost down to a 
penny he would not give him the cost then either. There were 
some things be could not tell them, but he did not think the Insti- 
tution had any ren to complain of his not having been candid 
enough. The result of the discussion upon his mind had been, 
first, astonishment to find that he was a discoverer instead of a 
plain, straightforward plodder ; and in the next place he was im- 
pressed by the vast differences of opinion expressed by different 
members of the Institution. He felt a good deal fortified in all 
the conclusions he had arrived at by the general result of the crit- 
icisms, however opposed to his views they might have 5 
to be. It might be premature for him to say so, but he felt now 
that all those who had entered into the discussion would, with 
further study of the subject, ultimately arrive at his position. 
Meanwhile he thanked them heartily for the expression of their 
opinions ; he appreciated their motives, and he appreciated the 
value of what had been said by some of them. At the same time 
he could assure them that he had not lost one particle of confi- 
dence in the perfect success of the work that was being carried 
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out; in fact, his own opinions had been strongly confirmed by 
the general result of the discussion. 

The PRESIDENT said although the hour was very late he was 
certain they would not wish to close that meeting and the session 
without conveying to Prof. Forbes their deep thanks to him for 
having brought that subject before them, and for having elicited 
such an important discussion. They had evidence before them 
that night of Prof. Forbes’s enthusiasm and his nervousness, or 
rather his suppressed anger every now and then had kept him 
from that fluent defence of his position of which they were more 
familiar. He was quite certain that if any one of them had worked 
for Tan on a tremendous undertaking like that of Niagara, and 
had been as severely handled as Prof. Forbes had been, they would 
not have remained as cool as he had. 


ADVANTAGES OF DIRECT CONNECTED DIRECT 
CURRENT GENERATORS.: 


BY W. N. STEWART. 


For a model generating plant of 500 h. p. the following ap- 
paratus should be installed : One multipolar generator of 100h. p., 
running at about 250 revolutions per minute, directly connected 
to a sey ae engine of the same speed. One multipolar gene- 
rator of h. p., running at about 170 revolutions per minute, 
directly connected to a compound engine of the same speed. 
most cases condensing apparatus is to be used where water is 
available. These dynamos are to be made for 220 volts if the 
3-wire system is used, and for 480 volts if the 5-wire system is 
employed; 8 wire distribution to be employed where the distances 
are not over one mile from the power house, and five-wire where 
they exceed one mile. 

Additional apparatus as follows would be necessary: for 8-wire 
system, 120 cells of storage battery, each cell having a capacity of 
30 amperes for fifteen hours; for 5-wire system, cells of bat- 
tery, same size. This prone plant to be used as an equalizer 
and regulator, and to furnish current during the day. Necessary 
switchboard a tus, including an automatic regulator for 
dynamos, would also be necessary. 

The wiring would be as follows: one circuit of mains and 
feeders for commercial and house lighting. This would supply 
all private consumers with arc or incandescent lighting or motive 
power; each customer to havea meter. All motors to be con- 
nected to the outside wires of either three or five-wire system. 

To operate this plant we would employ but two men—one en- 
gineer and one fireman. The station would have a superintendent 
and a trimmers as necessary for the number of arc lamps 
used. The public arc lamps would be wired as follows: if 3. wire 
system is used, a common neutral wire would be supplied for both 
public and private lights: this neutral being thoroughly grounded 
at various points. Thus but two wires would be run for the pub- 
lic lighting; the arc lamps being connected in groups of two be- 
tween the positive and neutral. If the 5-wire system is used, the 
arc lamps would be run in groups of eight, each lamp having an 
automatic cut-out. To run arc lamps on a constant potential cir- 
cuit it is necessary to have a certain amount of resistance in the 
circuit to steady the arc; this resistance should be in the line wire, 
iron wire being used in some cases, or copper wire not smaller 
than No. 8. 

Technical men may say that this is a waste of power, but the 
author thinks this loss in resistance is overrated. 

If the ordinary arc dynamo gives 78 per cent efficiency and the 
constant potential machine 95 per cent., we have a difference of 
17 per cent. in favor of the constant potential machine. The re- 
sistance necessary to work the low tension arc lamps never 
absorbs more than 15 per cent. of the current, so that we have an 
avantage of 2 per cent. in favor of the system which I am de- 
scribing. 

But we have still another gain : the ordinary arc dynamo runs 
at about 900 revolutions per minute and must therefore be belted 
to the engine. The friction of this belting and high speed dynamo 
must be taken into consideration. If one belt direct from the en- 
gine is used, 10 per cent. is lost; if a counter-shaft is used, 18 per 
cent. is lost. So that is one case where we gain 12 per cent. in our 
power bill, and in the other 20 per cent. And this is not theory; 
it is being done every day in the State of Wisconsin, and adjoin- 
ing states. 

The operation of such a station would be as follows : The small 
dynamo would be started no later than four o’clock in the after- 
noon, most of its current being absorbed by the storage battery ; 
as darkness approaches, the large dynamo would be started, its 
current being divided between the customers, streets and storage 
battery, until all the lights are burning, when the battery would 
simply act as a regulator. This engine would run steadily until 
2 o'clock in the morning, the last four hours being principally 
devoted to arr is the battery. Thus the employees would have 
a daily run of 10 hours, and the engines would always work at 
maximum efficiency for the full run. The battery would do the 
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work 14 hours daily. It may be well to state here that sto 
batteries are now being used in most European stations, and in 
three or four of the largest American stations with good results, 
and that batteries can be had which infringe no patents, and 
which are thoroughly reliable in their action. 

We havea station which is made up as follows: One machine 
in operation at one time, doing all our work, that machine having 
an efficiency of 95 per cent. with no losses in belting or shafting, 
running at slow speed with consequent minimum of cost for re- 
pairs. A daily run of only 10 hours, thus getting the best possible 
service from employees. Current available day and night for all 


persons. A machine which does not burn out, and which can be 
repaired in three hours. Low pressure wiring, therefore no 
da suits for loss of ife. Longer life and less blackening of 


incandescent lamps, as the battery gives a current absolutely uni- 
form at all times. Less real estate and buildings required. Less 
liability to breakdowns. Noburned-out armatures. The average 
cost of burned-out armatures on arc machines in 77 cities was last 
year $2.14 per arc lamp. Less oil; fewer employees: no losses in 
transformers, or other subsidiary apparatus. 

The author asserted that an economy of 40 per cent. could be 
thus obtained over the old-fashioned methods, and cited several 
instances of existing plants to substantiate his statement. In con- 
clusion, he said that facts, as observed by him in this country and 
Europe, lead him to reiterate his belief founded on 28 years’ work 
in the electrical business, that it is thedirect current stations which 
are paying the dividends. 


CORLISS COMPOUND ENGINES FOR ELECTRIC 
LIGHT WORK.! 


BY E. L. DEBELL. 


WITHOUT attempting comparisons with any other types I will 
endeavor to give the conclusions arrived at from the use of Corliss 
engines in our plant at Sheboygan, leaving each of you who is 
interested to compare them with results or knowledge obtained of 
the other types. In our plant we have been running steadily for 
the past 15 months a Corliss cross- compound, 24 x 28 high pressure 
cylinder, 46 inch diameter low pressure, speed 74 revolutions per 
minute, rated es tage about 650 h. p. 

We use a syphon condenser, supplied by a duplex pump with 
two 18 inch steam, and two 13 inch water cylinders, 12 inch stroke. 

We carry constantly 25 inches of vacuum, which, however, can 
be readily increased to 28 inches should the load be very heavy. 
When the load is light we consider it the best practice to keep it 
at W inches and reduce the steam pressure. 

A good Corliss engine of this size and type should handle its 
rated economical load on 18 pounds of water evaporated per 
horse power hour and within a range of 20 per cent. above or below 
that point on not over half a pound additional. With good boilers 
properly fired, and allowing 754 pounds of water evaporated per 

und of coal this would equal 2.4 pounds of coal per horse power 


our. 

It should be borne in mind at this point that while the first cost 
is higher for an engine capable of running the least coal, it is 
really cheaper in the end, as lees investment is required for boilers, 
and the saving in coal continues for all time. 

The first cost of the Corliss engine may be placed at one-third 
more than an equally well made one of the high speed type, and it 
takes up about one-third moreroom. Its life however is generally 
conceded to be 50 per cent. longer, on account of larger wearing 
surfaces and slow speed. The greater bulk is usually of no serious 
moment, except where space is restricted or valuable. The cost 
of attendance and oil and waste is practically the same as on any 
other good engine, while the cost and facility of making repairs 
seems to be in their favor. 

Another feature of the Corliss engine is that trouble usually 
develops slowly, in most cases giving warning of its existence 
in time to apply the proper remedy before it mes serious, 
sometimes saving a shut-down of more or less duration. 

The selection of proper sizes is a very important consideration 
as the addition of an extra cylinder reduces the range of economy. 
The load in nearly every electric light plant is so variable that one 
engine cannot do the work properly, and it is probable that in 
most cases three engines of one size will give the best results. 
They should be large enough so that one will handle the light load, 
two of them the heavy load, leaving one always in reserve. This 

ives an economical size for all the varying loads, and practically 
duplicates the plant with a minimum expenditure in idle ma- 
chinery. The cost of the three engines will not be very much 
reater than the same capacity in one or two engines, and some 
ess boiler capacity will be required. 

As to close regulation and steady motion, no trouble should be 
had on this score, if the power machinery is properly installed 
and managed, and the engines worked within their economical 


range. 
The proper appliances should be used both in the engine and 
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boiler rooms to ascertain if the benefits paid for are being secured, 
and if not, where the leak is. If more fuel is being consumed 
than seems necessary, examine the engines, and if they are 
working properly ascertain how much coal the boilers are con- 
suming per pound of water evaporated. The trouble will most 
likely found in one of these quarters, and when remedied good 
results will surely follow. 


SOME PERSONAL REMINISCENCES OF HEINRICH 
HERTZ. 


THE first days of the new year have brought with them a 
mournful message which could only be received with deepest sor- 
row in all countries where science has found a home and the work 
of its representatives meets with adequate understanding. Hein- 
rich Hertz, the celebrated physicist, has, after a short but brilliant 
career, closed his eyes forever, and a life bright with powerful and 
fertile energy, and unfolding the most splendid prospects, has 
sunk into au early grave. The grief which the news excited in 
Germany, his native country, meets with a loud echo in all parts 
of the world where the weight of the loss is fully understood and 
the merits of the deceased have found deserved 5 
Deeper it must be with all those who have learned, by personal 
experience, to admire besides his eminent talents the noble and 
amiable disposition of his mind. 

Heinrich Rudolph Hertz originated from a prominent family in 
the city of Hamburg, where he was born on the 22d of February, 
1857. After finishing the preparartory course for the university, 
he first devoted himself to the study of civil engineering at the 
Polytechnic School of Berlin, where at the same time he served 
his military term in the Imperial Railway Regiment. 

More and more he felt an imperative attraction towards ab- 
stract scientific investigation. He consequently resolved to make 
pare research his special branch and pursued this line of study 

the Universities of Munich and Berlin. The solution of a prize 
theme proposed for competition by the University of Berlin, in 
1878, offered him a welcome inducement for a first trial of his 
ability for original scientific research. The problem was to deter- 
mine by experiments in induction an upper limit of the kinetic 
energy of the electric current. A gold medal tendered with the 
most flattering comment on the cleverness and originality of the 
solution presented, rewarded Hertz for this first effort in scientifie 
production. 

The time of recreation offered by the ensuing Michaelmas vaca- 
tions of 1879, brought out the second fruit of the work of the 
young scientist, this time purely mathematical in character. His 
treatise on ‘‘ Inductions in Rotating Spheres immediately placed 
him in the ranks of the most competent mathematical philosoph- 
ers. He made it the basis of his ad ep for the degree of Ph. D. 
Professors Helmholtz and Kirchhoff, his examiners, gave their 
official verdict on the dissertations, pronouncing it as ‘‘ Doctrinae 
et acuminis specimen laudabile,” a rare distinction from the trib- 
unal of these authorities. 

A short time thereafter, Prof. Helmholtz selected Hertz as his 
assistant in the Physical Laboratory of the University of Berlin, 
while at the same time he became a member of the Physikal- 
ische Gesellschaft, the renowned society which embraces the most 
prominent German workers in physical research. 

The period which Hertz spent in the guat palace of the 
Physical Institute bore ample witness to the fertility of his mind 
in the most diversified branches of his favorite science. We find 
him equally engaged on problems in the provinces of elasticity, 
hydro-dynamics, heat and meteorology, the great majority of his 
researches however belonging to the department of electricity. 
Several practical instruments devised at this time illustrate the 
inventive disposition of his mind which is characterized in ever 
instance by the originality and simplicity of the means employed. 

The power of Hertz's judgment and his eminent mathematical 
talent soon secured him a prominent position in the estimation of 
the members of the Physical Society, and when in 1883 the Uni- 
versity of Kiel inquina for a competent Docent” on mathemati- 
cal physics, and Hertz was selected for the position, the impres- 
sion that the choice was the proper one was unanimous. Great 
satisfaction prevailed when, two years later, his superior merits 
were rewarded by the honors of a full professorship, the Govern- 
ment of Baden calling Hertz to the chair of physics in the Poly- 
technic School of Karisruhe. 

Here it was that Hertz carried out the celebrated investigation 
which gave him international fame and made him the centre of 
admiring attention throughout the scientific world. Decades had 
elapsed since by Maxwell’s famous treatise the brightest prospects 
were opened for establishing a new and solid bridge between the 
de ents of electricity and of light. Hundreds of the most 
able minds, thoroughly convinced of the intrinsic truth of the 
theory, were looking for means of its experimental verification, 
when Hertz presented the conclusive proof of the identity of opti- 
cal and electrodynamic waves as the mature fruit of his wonder- 
ful and exhaustive researches. 

In close succession the papers illustrating his systematic course 
of investigation followed each other. Starting with the develop- 
ment of the proper instruments of observation, keenly perceiving 
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and clearly interpreting even the most minute and obscure indi- 
cations of the same he soon proceeded to the application for the 
grand problem which they were destined to solve. Early in 1888 
he was able to lay before the scientific world conclusive evidence 
of the finite velocity of the propagation of electrodynamic waves 
and of their close relationship to light waves. A few months 
later the full triumph of Maxwell’s theory was established in 
8 detail by exhaustive and overwhelming experimental 
proof. 

One cannot read the series of papers embodying these re- 
searches, which soon created a sensation throughout the scientific 
fraternity, without deeply admiring, besides the rich fruit har- 
vested at every step, the divining mind which is never misled by 
any complexity or obscurity of facts. The hearty delight enjoyed 
by the author himself in his intricate work finds an enthusiastic 
and almost poetical expression in the popular lecture by which 
the results were brought to the cognizance of a larger circle in 
the meeting of German Naturalists at Heidelberg in 1889, making 
Hertz's name one of the most popular of his country. 

When in 1889 the University of Bonn was bereft of one of its 
most renowned celebrities by the death of R. Clausius, the famous 
pioneer in the mechanical theory of heat, the honors of the chair 
were offered to Hertz. He gladly accepted the call to the charm- 
ing seat of science on the banks of the Khine where his colleagues 
and the students were equally proud to offer him the most hearty 
welcome. While his lectures on experimental physics were addres- 
sed to a large number of students of all branches of natural sci- 
ence and medicine, a special course on mathematical physics 
gathered around him a select circle of pupils especially devoted to 
the field of physical research. His particular attention was di- 
rected towards increasing the facilities of the physical laboratory 
of the University so as to make it the centre of the efforts of those 
who under his guidance wished to enter the field of experimental 
investigation. Ina colloginum he united with the more advanced 
of his students to discuss the leading problems and tried to intro- 
duce them into a full understanding of the productions of contem- 
porary science. 

The fame of Hertz’s wonderful scientific success soon made his 
house the Mecca for a large number of visitors from all parts of 
the earth. The prominent feature that must strike everybody who 
made his acquaintance was the excessive modesty which gave a 
poe charm to his personal character. While ready to acknow- 

edge emphatically every merit, however slight, in others. he never 

longed for praise for his own superior achievements. Free from 
any vain ambition he was exclusively governed by a pure and 
ardent desire for scientific progress. 

In general conversation he showed a most diversified and 
universal interest. The earnest foundation of his scientific mind 
was accompanied by a sympathetic taste for the serene side of the 
human life, while the humorous touch which he liked to im- 
part to his own narratives made it a fascinating pleasure to listen 
to him. Tothose who had once won his friendship he was dearly 
and permanently attached. His hospitable home—adorned by 
the charming wife (whose heart he had won during his stay in 
Karlsruhe) and by his two lovely children—was a picture of perfect 
happiness and offered the most cheerful abode to every guest who 
entered it. 

A deplorable fate has severed the lovely bands which con- 
nected this unusual character to the highest scientific aims of the 
age, to his numberless friends and admirers, to the happiness of 
his cheerful home. Deep is the grief over this premature loss in 
every quarter of the scientific world. Endowed as very few are 
with the most acute perception of the secret ways of nature, com- 
bining the highest power of mathematical intuition with master- 
ship in experimental investigation he seemed destined to lift the 
veil from many a mystery yet, and his friends confidently looked 
forward for further accomplishments of equal brilliancy to 
those by which he had filled the minds of his contemporaries 
with admiration. Seldom indeed has an early death dissipated 
brighter hopes than the passing away of our lamented friend, of 
whose life-work the very rays of light, the nature of which he so 
keenly disclosed, will speak to future generations. Bright as the 
laurels which he has joined to the wreath of honor of his nation 
will be the memory of his name in the hearts of all to whom science 
is dear; and brighter still will it be with those who were by per- 
sonal friendship attached to his noble heart. 

F. 8. B. 


ELECTRICAL UTILIZATION OF REFUSE AT HARROW GATE. 


Tae City Council of Harrowgate, England, has resolved, it is 
stated, that an apparatus for the sorting and combustion of town’s 
refuse be made a part of the electric lighting plant. Many de- 
structors have been erected primarily with the object of burning 
the refuse, and the question of utilizing the heat evolved during 
such burning has either been entirely neglected, or at the best 
but a feeble attempt has been made to turn such heat to some use- 
ful purpose. On the basis of the results obtained in experimental 
tests there is enough fuel in the town ashpit refuse to supply 
steam power for an electric lighting plant double the size of the 
first equipment, and this without further capital outlay in a drying 
and sorting plant. 


Feb. 14, 1894.] 
LITERATURE. 


The Inventions, Researches and Writings of Nikola Tesla: With 
special reference to his work in Polyphase Currents and High 
Potential Lighting. By Thomas Commerford Martin. THE 
ELECTRICAL ENGINEER, New York, 1894. Illus, 496 pp., 6x 9 
inches. Price, $4. 


THERE has been no one in the scientific field, unless it be the 
late lamented Heinrich Hertz, who during the past few years has 
attracted so wide attention among laymen and pornasi alike as 
the subject of this sketch, nor has there probably been any one 
more generally misunderstood among all except those who have 
been specialists in somewhat the same lines as he. 

Nikola Tesla, although for many years well known among 
electricians, has not until a comparatively recent date been known 
even by name to the layman, for he has appeared in public 
but a few times. The public lectures which he has delivered have 
attracted world wide attention however and have been faithfull 
reported by the electrical journals both in this country and abroad, 
but the intervals between their utterance have been such as to 
require closer attention even among professional men to connect 
them together than most of them have been able to give, and the 
newspaper reports were often so incorrect and even absurd, that 
the general opinion of what he had done has almost invariably 
been erroneous. Then too, all of his lectures have not been con- 
secutive in thought nor intended to be, and it required a biographer 
thoroughly in the confidence of the great inventor and familiar 
with his work to fill in the gaps. And again, as I have said, by 
reason of the long intervals between his lectures, it became the 
more difficult to refer to the previous one in preparation for 
the new one. It involved the looking over of files of periodicals 
and these files were often wanting or inaccessible. 

The purely popular interest with which Mr. Tesla’s name and 
work have been surrounded may be imperfectly described by the 
standard of the throngs that were attracted to his lecture in 
St. Louis last spring. The largest hall in the city—the great 
auditorium at Exposition Hall —had been chosen for the occasion, 
yet this was jammed to the doors and thousands were turned 
away; while the scientifié interest which they had aroused was 
equally well attested by the limited audience composed of the 
leading savants of all countries to which he spoke during the In- 
ternational Electrical Congress at the World’s Fair. 

The biographer in this case, Mr. Martin, was eminently fitted 
as everyone knows, to handle his subject in a literary way most 
satisfactorily, but it may not be so generally known that he was 
also eminently qualified for the task by reason of his long contin- 
ued relations with, and friendship for, the man of whom he writes. 
With these two essential qualifications it would be strange if his 
attempt were not a successful oue, and those who for these reasons 
expected an admirable fultillment of the promise have had no 
cause for regrets at the result. 

The book opens with an excellent full page portrait of Mr. 
Tesla. Then after a short preface and a table of contents comes 
Part I divided into 24 short chapters—the first one of which is 
chiefly biographical and introductory in character. The remain- 
ing chapters are devoted entirely to the polyphase current and 
its applications, describing his discovery of the now much used 
principle of the rotary magnetic field and the various applications 
which the inventor made of it. Each step is fully described and 
illustrated by cuts wherever the latter could be of service. Very 
much of this is either entirely new or, if previously published, so 
scattered as to render its collection by the average reader almost 
impossible. The experiments here described were all performed 
with alternating currents of the pre Day voltage and frequencies. 

In Part II the author takes up Tesla’s work with extremely 
high potentials and high frequencies. This will prove to many 
the most interesting part of the book as it may be said to be fun- 
damental as respects that portion of his work which has aroused 
the most enthusiasm. It was the first public announcement of 
his work it this line that constituted Mr. Tesla’s remarkable lec- 
ture before the American Institute of Electrical Engineers at Co- 
lumbia College on May 20, 1891, and it was this same announce- 
ment that made him the cynosure of the eyes of the scientific 
world. The lecture itself is given in full in Chapter xxvi which 
is one of the eight comprising Part ITI. 

It may be said at this point that it was only through the most 
untiring efforts and most urgent solicitations of Mr. Martin him- 
self that this lecture was given at all, or rather, perhaps, that it 
was given at that time. 

The enthusiasm aroused by this lecture abroad led Mr. Tesla 
to accept an invitation to England early in 1892, where he appeared 
before the Institution of Electrical Engineers, and a day later be- 
fore the Royal Institution. The former of the two lectures takes 
up 97 pages and constitutes Chapter xxvii. 

On Mr. Tesla's way to St. Louis to deliver his lecture there he 
stopped over at Philadelphia and addressed the members of the 
Franklin Institute—afterwards delivering with somewhat more 

elaboration the same lecture two or three days later before the Na- 
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tional Electric Light Association meeting in Convention at St. 
Louis. This lecture, fully illustrated, constitutes Chap. xxviii. 

The other four 17 ates of Part II are devoted respectively to 
Alternating Current Generators for High Frequency, Electrostatic 
Induction Apparatus, ‘‘Massage” with currents of High Fre- 
quency, and tric Discharge in Vacuum Tubes. 

Part III consisting of nine chapters, is devoted to what the 
author terms Miscellaneous Inventions and Writings.” This 
part is chiefiy valuable as showing the diversity of lines of 
research which Mr. Tesla has pursued. hile it adds little to the 
book and practically nothing tothe art, the volume would have 
been incomplete without it. A record of one’s failures is some- 
times quite as valuable to the world as a record of his successes. 
It certainly forms an appropriate chapter in the history of his 
achievements, 

Part IV brings the history down to the time of the World's Fair. 
The first chapter of Part IV deals with Mr. Tesla's personal ex- 
hibit at the World’s Fair. This is most admirably described and 
explained, and it is a pity that we did not have this chapter at least 
to inform us of the meaning and history of the many odd looking 
things while they were still assembled in Electricity Building. 
They were mostly historical machines each of which exemplified 
some important step in the evolution of now well known types; 
but the descriptions are accompanied by so many well executed 
cuts that many of us who saw them there will recall them, and 
if we did not then understand them, can now read the descriptions 
understandingly. 

The second chapter—Chapter xliii—the last in the book, gives 
a running report of Mr. Tesla's lecture before the savante, already 
referred to. As this lecture was delivered to a limited few invited 
guests it was not taken down 5 but Mr. Martin 
has given a very fair abstract of it. The subject announced was 
“% Mechanical and Electrical Oscillators,” and those who were 


invited expected to hear the lecturer talk on some subject which 


his previous lectures had naturally led up to. What was their 
surprise however, to hear him talk about his achievments in an 
entirely different direction, namely mechanical reciprocating 
engines of an entirely new type, from which he hoped to obtain 
more easily, more economically and more surely, electrical results 
which he had already obtained by other means. 

In conclusion it must be said, that Mr. Martin has been very 
happy in his language and exceedingly clear in his interpretations 
of hitherto misunderstood p es. He has done a real service 
to science in thus making accesible to all who desire it a complete 
and clear record of the sayings and doings of one who already has 
attracted so much attention and who, if not cut off like Hertz, to 
whom we naturally compare him, will do much more to entitle 
him to the niche in the temple of Fame which he has already 
earned. And it must be said further that the book is suitable not 
alone to those of technical acquirements but will be interesting to, 
and readable by, that now vast army of intelligent people who 
make science in its popular form a pastime, 

NELSON W. Perry, E. M. 


LETTERS TO THE EDITOR. 


MR. VAN NUIS ON THE PENNOCK “ VOLT DISTRIBUTOR.” 


My attention has been called to a circular, issued by George 
B. Pennock, in which my name is unwarrantably used, and 
which, to say the least, is misleading. 

To a casual observer, this circular would appear to be a report 
of an exhaustive test of the Pennock system of multiplying power 
by a volt distributor,” and assumes that I would be responsible 
for the statements and figures contained therein. 

A more careful perusal of the subject, however, would reveal 
to the experienced engineer the real object of the author (to mis- 
lead) so there is little need of warning for those posted in such 
matters; but, for the benefit of laymen, and would-be investors in 
electrical enterprises, allow me to say, through the columns of 
your paper, that I have never made a detailed report of the Pen- 
nock system of distribution for anyone. 

At the solicitation of a client, I called at Mr. Pennock’s labora- 
tory, to investigate the workings of the machine. After listening 
to Mr. Pennock’s explanation of, and claims for, his crude appa- 
ratus, and taking several readings of the current output of nis 
battery while doing various kinds of work, I was unable to report 
a multiplication, or saving, of power to aay extent whatever, by 
the use of the volt distributor,” much less to verify Mr. Pon - 
nock’s large claims to economy. 

Before seeing Mr. Pennock’s apparatus, I suggested to my 
client that the electricians of the country condemned it as a 
fraud, though I visited the exhibit in Boston with a fixed deter- 
mination to give due credit to any point of merit I might be able 
to discover. | 

My search for merit was fruitless, but a careful survey of the 
exhibit, and of the methods employed by Mr. Pannock and his 
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a confirmed the report I had heard of this system in other 
ocalities. 

A hungrier set of parasites is seldom seen, seeking as their 
prey any one with money. The bunco steerer’s vocation seems 
mild when com with this. 

In the circular referred to, Mr. Pennock has arbitrarily as- 
sumed conditions and figures to suit his own conveniences, while 
the facts in the case do not warrant a single conclusion in this 
truly wonderful document. 

OC. S. VAN NUIS. 


Naw Yorke, Feb. 2, 1804. 


NON-INFRINGING TELEPHONE TRANSMITTERS. 


In the columns of one of your esteemed contemporaries, a con- 
tributor undertakes, as he says, to point out to inventors the lines 
upon which they may work with a reasonable expectation of 
producing a practical non-infringing telephone transmitter. He 
refers, among other devices, to a pair of electrodes separated from 
each other and immersed in water, and to a pivoted lever attached 
to the diaphragm, which varies the resistance by moving a con- 
tact over the terminals of a rheostat. In the innocence of his 
heart, he cites these archaic and preposterous contrivances as 
proof that it is possible to construct a practical transmitter 
without infringing the Berliner and Edison patents!” If this 
gifted scientist should ever, by any unlucky chance, find himself 
immured in a dungeon cell, under sentence to be deprived of food 
and drink until such time as he succeeded in making his wants 
known to the outer world through the instrumentality of a tele- 
phone transmitter of either of the above-named “practical” 
types, it is much to be feared that his fate would be no less tragic 
than that of the ill-fated prisoner who was condemned to be 
immured alive in a wall of solid masonry. It would seem as if 
the most elementary knowledge of the necessary conditions of 
telephonic transmission would have been sufficient to have pre- 
vented the publication of such worthless and misleading ‘‘ expert ” 
advice as is contained in the communication referred to. 

HELLO-1-2-8-4-5. 

Boston, Jan. 27, 1804. 


ARC LAMP DESIGN. 


In the London Electrician of Dec. 8 there appears a reprint of 
an article on the above subject by the writer, taken from THE 
OAL ENGINEER of Nov. 15, which is commented upon 
editorially in that journal as follows: 
Soms of the difficulties in the design of arc lamps which are enumerated by 


Mr. W. A. Tunna rx, in his article which we svar this week, are undoubtedly 


Mr. TogATNE's assertion that the best foundation 
design for an arc lamp for direct-current wor would undoubtedly be that of 
the non-differential variety,“ is simply unintelligible. The essential property 
of lamps run in series is that they shall regulate without influencing one another, 
and without any of current. How can any such independence be ob- 
tained where there is a series feed ? 


Will you allow me space to set the writer of the above right as 
he has evidently misunderstood the general meaning of the term 
“ non-differential ” arc 15 

In this country a non- differential lamp is generally supposed 
to be one in which the arc is controlled only by the shunt mag- 
nets; in other words, it is purely a shunt feed lamp and a lamp 
which certainly re tes when run in series, irrespective of the 
number in circuit, providing the E. M. F. is sufficient, as with any 
lamp, and the design is proper. It is needless to say that some of 
our most prominent systems of arc lighting now comprise a non- 
differential lamp and many of the constant potential lamps are 
also of this form. 

I do not understand how the writer of the above criticism con- 
sidered me to refer to a series feed, as my article plainly refers to 
a shunt feed lamp all along and positively states that ‘‘ the main 
current has nothing whatever to do with the regulation;” this 
could hardly be ed a series feed. We know that a lamp can 
regulate simply by the variations of main current, and such lamps 
are being made every day, especially single burning alternating 
lamps; but one would hardly have the nerve to propose such a 


thing for series lighting. 
y article in Fan Er rorniO Al. ENGINEER, simply stated that 


the non- differential possessed numerous advantages over the dif- 
ferential form of lamp especially if the arc did not tend to elon- 
gate, during continued burning, by the heating of shunts or 
gradual decrease in weight of carbon, and thus call for a greater 
E. M. F. than the dynamo was capable of producing, resulting 
probably in serious pumping, etc. 

No one is more appreciative than myself of British arc lamps, 
especially of their substantial and weatherproof qualities. 

M. A. TURBAYNE. 
Duraoit, Mion. 
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MRS. G. M. PHELPS. 


It is with deepest pain and regret that we record the death, on 
Feb. 10, in Brooklyn, at the age of 47, after a brief illness, of Mrs. 
Annie Lapham, wife of Mr. George M. Phelps, president of THE 
ELECTRICAL ENGINEER. Funeral services were held on Feb. 11, 
and the body was carried next day to Troy for cremation and 
interment in the family plot in the cemetery there. Through her 
husband, Mrs. Phelps was known toa large circle of electrical 
friends and acquaintances, here and in Europe. Of her benevolence, 
charity, and sunny, serene disposition, a tender memory remains 
to her household and those among whom she went about quietly 
doing good. A painful death was faced with noble courage and 
sweetness. From the ENGINEER staff, as from all others who know 
them go forth profound feelings of sympathy with her daughter, 
and with the husband thus bereaved on the morrow of the twenty- 
fifth anniversary of his wedding day. 


LEGAL NOTES. 


LAMP SOCKET LITIGATION. 


On Jan. 25 argument was heard before Judge Coxe in the U. S. 
Circuit Court at Albany in the suit of the Edison Electric Light 
Co. (General Electric Co.) vs. The Electrical Engineering & Sup- 
ply Co., of Syracuse, in the suits for infringinent of patents cov- 
ering lamp sockets. The patents sued on are those of T. A. Edi- 
son, No. 265,111, whichis claimed to be the foundation socket 
patent; the metal covering patent of E. H. Johnson, No. 251,596; 
and three patents of S. Bergmann, Nos. 257,277, 298,552 and 298,- 
658, covering various details. Messrs. R. N. Dyer and C. E. 
Mitchell appeared for the complainants and Messrs. Hay & 
Wilkinson for defendants. A decision is looked for within a few 
weeks, 


MORE STORAGE BATTERY LITIGATION.—BRUSH vs. CHLORIDE. 


THE BRUSH ELECTRIC COMPANY and the Consolidated Electric 
Storage Company as complainants have brought suit against the 
Electric Storage Battery Company (manufacturers of the Chlo- 
ride” accumulator), for infringement. Motion for preliminary 
injunction will come onto be heard before Judge Green in the 
United States Circuit Court at Trenton, on February 20. The suit 
is brought on the Brush storage battery patents, notably U. S. 
patent No. 337,299 for the broad claims covering the mechanical 
application of active matter, or matter adapted to become active, 
to a frame or support. 


SWITCH PATENT LITIGATION. 


THE suit of the Schuyler Electric Co. vs. the Electrical Engi- 
neering and Supply Co., of Syracuse, came up before Judge Coxe 
at Albany at the last term in January. This suit was brought 
for alleged infringment of the Perkins switch patent in the lamp 
socket, embodying a rotating ratchet and fixed pawl. Mr. C. L. 
Buckingham, appeared for complainants, and Messrs. Hay & 
Wilkinson for defendants, 


EDISON ELEC. LT. CO. vs. DAVIS ELEC. CO.—APPEAL—LAMP8 
MUST NOT BE REPAIRED. 


A decision on the appeal of the Davis Company against the 
decision of Judge Colt, in favor of the Edison Elec. Lt. Company, 
enjoining them from repairing Edison incandescent lamps, has 
been rendered by the Appellate Court in favor of the Edison Com- 


pany. 
SOCIETY AND CLUB NOTES. 


THE N. E. L. A. CONVENTION AT WASHINGTON—SPECIAL 
TRAIN. 


Mr. C. O. BAKER, JR., Master of Transportation, has issued the 
following notice from headquarters, We may add that the attend- 
ance promises to be very large. It is said that some fifty ladies 
have already been registered to form part of the gathering. 


The various Passenger Associations have granted a rate of fareand one-third 
for the round trip from all poiats east of Chicago, Bur! n and Peoria and 
the Mississippi River to Washington, D. C. Negotiations are now pending with 
the Western Traffic Association for members in that territory to secure this 
rate. Ask the ticket nts from whom you purchase your ticket for 
Certificate to National Electric Light Association Meeting, which, when properly 
tilled ín and certified at Association headquarters in Washington, will entitle you 
to return for one-third the regular fare. 

A special vestibuled train, composed of Parlor, Cars, will leava via Royal 


Feb. 14, 1894.] 


Blue Line, Foot of Sireet, New York, at 1:30 p. m., Monday 26th inst.; 
and will leave Twenty-fo and Chestnut Streets, Philadel hia, at 3:20 p. m., 
arriving at Washington, D. C., 6:20 p. m. Seat checks for this train can be pro- 
cured from the undersigned at $1.25 each, and railroad tickets from New York to 
Washington at $6.50 each. tickets can also be obtained at any Blue 
Line Ticket Office. Be sure to get a certificate when purchasing ticket. Please 
make checks payable to C. O. Baker, Jr. 


NEW YORK ELECTRICAL SOCIETY.—CANAL PROPULSION. 


The next meeting of the Society will be held at Columbia Col- 
lege, 49th street and Madison ave, on Thursday, February 15, at 
8 p.m. Mr. Joseph Sachs will deliver a lecture on: Electric 
Canal Boat Propulsion, with special reference to the Erie Canal.” 
Synopsis: 1. The Erie Canal agitation; 2. The necessary require- 
ments for a feasible system; 8. Several ways in which boats can 
be electrically operated on the Erie Canal: (a) propeller, (b) cable 
hauling, Belgian system, (c) rack or rail hauling with stationary 
rail on bank or overhead, motor on boat gripping rail by means of 
an arm from the boat, (d) movable cable on bank and gripping 
devices on an arm extending from the boat, (e) motor on bank, 
i. e., locomotive on bank or overhead; 4. Comparison of the vari- 
ous methods and their efficiency, including the cost of installation 
and operation of propeller and hauling method; 5. General con- 
siderations of canals other than the Erie. The lecture will be 
fully illustrated by means of the lantern. 


THE UNIVERSITY EXTENSION LECTURES. 


The lecture by Mr. A. E. Kennelly, on Electrical Measure- 
ments, at Cooper Union, on Feb. 5, was well attended and 
was very interesting. The exposition of the subject, with the 
free aid of illustration, was in Mr. Kennelly's best vein, being 
clear, simple and thorough. a 

The lecture by Prof. F. B. Crocker on Electric Lighting, to 
have been delivered on Feb. 12, has been postponed until this 
5 (Feb. 14) as Monday was Founder's Day at the Cooper 

nion. 


INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED JANUARY 30, 1894. 


Alarms and Signals :— 


Train Operated Device, J. H. Frischen and R. Pfeil, Berlin, Germany, 513,- 
498. Filed Nov. 28, 1893. 

A signaling device for steam railways arranged so as to have different 
29515 upon the semaphores according to the direction in which the train is 
moving. 

Fire Alarm Telegraph System, M. J. O'Sullivan, Baltimore, Md, 513, 828. 
Filed June 7, 1893. 

Electromechantal Device for Bells, £c., W. O. Meissner, Chicago, III., 513,- 
587. Filed Sept, 11, 1893. 

Annunciator, J. H. McEvoy, Waterbury, Conn., 518,592. Filed May 8, 1898. 
Electric Bell, J. H. McEvoy, Waterbury, Conn., 513,598. Filed May 8, 1893, 
Electrical Registering Device, F. Von Hefner-Alteneck, Berlin, Germany, 
613,612. Filed Nov. 3, 1893. 

The invention relates to apparatus for recording railway signals upon a 
strip of morne paper. 

Annunciator, M. Garl, Akron, Ohio, 578,775. Filed June W, 1808. 
9 Circuit Closer, H. Lawers. Carson City, Nevada, 518,796. Filed 
uly 11, : 

A thermostatic circuit closer especially adapted for automatic fire 


Electric Alarm, D. S. Schureman, Rockford, Ill., 513,829. Filed May 6, 1898 
A dial thermometer with conductors so arranged as to make contact with 

the pointer and ring an alarm at a predetermined temperature. 

Annunciator, F. W. Ross, Boston, Mass., 518,966. Filed Oct. 6, 1898. 


Conductors, Conduits and Insulators :— 
„ Conductor, H. F. Chick, Waterton, Mass., 513,482. Filed May 


Employs a separator of textile material wound about and between the two 
conductars and permanently attached to one of them. 
aon oe pik Cleat or Holder, A., W. Fuller, Saugus, Mass., 518,564. Filed 

cb. 18, 2893. 

Consists of a many-sided block having two parallel grooves formed upon 
two or more of its sides. 
Detachable Electric Wire Holding Device, C. Beard, Brookline, Mass., 513,- 
680. Filed Oct. 20, 1893. 

A detachable clip embracing the support and provided with an eye through 
which the wire passes. 
Connector For Electric Wires, E. H. Munson, New Britain, Conn., 518,949. 
Filed May 9, 1892. 

A water tight coupling easily made and broken and especially adapted to 
testing apparatus. 


Distribution :— 


8 pie of ae ical Distribution, C. H. Talmage, St. Louis, Mo., 518,889. 
Relates to means for automatically regulating the quantity of electrici 
supplied to electrical translating devices 5 3 2 F 
System 170 Electrical Distribution, W. Stanley, Jr., and J. F. Kelly, Pittafleld, 

Mass. issued, 11,400. Filed Nov. 29, 1893. 

Has for its object to provide a self regulating transformer system in which 
the primaries of the induction devices are connected in series with the main, 
or . and the translating devices in multiple with the second- 
aries by w they are supplied with current. 
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Dynamos and Motors :— 


Commutator, G. A. Rollins, Chicago, III., 518,583. Filed Apl. 11, 1893. 
Employs commutator bars secured and insulated at their ends and separ- 
ated along mer middle portions by air spaces. 
Dynamo Brush, W. H. Fleming, Bayonne, N. J., 513,611. Filed Nov. 13, 18938. 
Claim 1 follows: 
A dynamo brush consisting of successive layers of wire gauze formed into 
the desired shape and then compacted by pressure. (See THE ELECTRICAL 
Kran Feb. 7.) 


Lamps and Appurtenances : 
N aoe Arc Lamp, F. A. Perret, Brooklyn, N. T., 518,725. Filed Nov. 7, 
The invention consists of a train of wheels geered to the upper carbon rod, 


a rotary armature controlling the movement of sald train, a pivoted frame 
supporting said train, and an electromagnet connected with the frame and 


controlling the rotary armature. 
Electric Arc Lamp, M. R Gutierrez and M. T. Thompson, Jalapa, Mexico, 
513,921. Filed Aug. 8, 1598. 


Employs two carbons both supported at their right upper ends, thé lower 
ends coming together in the shape of a V, and feeding mechanism for main- 
‘sinin the loner 8 at 2 ropa canos aperce as ne DN med. 

necandescen mp Socket, J. Me Far an B. „ W,, t- 
land, 518.551. Filed Mch. 31, 1898. 35000 8 

The invention relates especially to a switch of cheap construction con- 

tained within the socket. . „ „ a a l ; 


Metal Working :— 


Electric Furnace, E. Thomson, Lynn, Mass., 513,602. Filed June 10, 1886. 
Employs a heat producing conductor packed in a non-conductor of heat 
consisting of blocks of carbon preased together. 


Miscellaneous :— 


1 Controlling Enjines, B. F. Teal, Chicago, III., 518,601. Filed 
ug. 14, ; 

An electrically operated valve by means of which the steam pressure in 
red supply pipe is made to actuate a small piston closing or opening the 
steam passage. 

Electrolytic Cell, C. T. J. Vautin, London, Eng., 518,661. Filed Apr. 19, 1898. 

Claim 1 follows: 

A mercury electrode comprisiag a chamber or pocket with mercury 
therein, the metallic joint internally surrounding said chamber, and capable 
of amalgamation with mercury and the non-conducting reticulated mesh 
sieve or perforated plate extending over the opening of the said chamber to 
hold the mercury in pao 
Automatic Damper-Regulator, H. F. Maxim, Norfolk, Va., 518,948. Filed 
Mch. 14, 1898. 


Railways and Appliances 2— 


Trolley Wire Finder, E. Gale, Peoria, Ill., 518,566. Filed Nov. 21, 1892. 

Claim 8 follows: 

The combination of the trolley pote and wheel witha revoluble finder- 
spool near the wheel, extending laterially beyond the vertical planes of the 
sides of the wheel, and mounted on lever-arms pivoted or ia line with the 
journals of said wheel. z 
Electric Connection for Railway Rails, A. Green, Rochester, N. T., 513,777. 
Filed Sept. 30, 1898. 

Provides means for the removal or substitution of a single raii without in- 

terrupting the current. 
Trolley Pole Stand, G. Valley, Cleveland, O., 513,846. Filed, May 6, 1893. 
Trolley Pole Stand, G. Valley, Cleveland, O., 518,847. Filed May 11, 1893. 
Electrically 5 Drive Wheel, C. G. Anderson, Lynn, Mass., 518,859, 
Filed Sept. 1, 1892. l 

Employs a stationary motor arranged within the wheel and secured to the 


. 


shaft, and intermediate gearing between the motor and the edge of the wheel. 
3 N Railway, G. W. Demmick, Lyan, Mass., 518,894. Filed 
uly 20. ; 


A system in which the wheels of the truck make contact with the different 
sections of the conductor which are automatically cut out of circuit after 
the car has passed. 

Power Transmitting Mechanism for Electric Locomotives, M. W. Dewey, 
Syracuse, N. V., 613,805. Filed Api. 17, 1801. 

Employs an electric speed reducing mechanism connected to the moving 
part of the motor and to the shaft and consisting of two parts adapted to 
electrically attract or repel each other and a friction clutch connected to the 
moving part of the motor and also to the shaft. 

1 Rati Chair, L. McCarthy, Boston, Mass., 513, 950. Filed Sept. 27, 


Switches and Cut-Outs :— 


oo 3 for Regulators, B. B. Ward, New York, 518,545, Filed 
ay 10, ; 

An automatic circuit controller designed to have a certain amount of lost 
motion and then to make or break the circuit with an instantaneous snap. 
Automatic Rheostat, O. J. Sturgeon, rie, Pa.. 513,626. Filed Mch. 31, 1898. 
Switch Bar, F. A. Weller, Boston, Mass., 513,745, Filed Feb. 27, 1803. 

A switch for shunt wound motors with which both the fleld and armature 
circuits may be instantly broken and again established through the greatest 
rheostat resistance when it is desired to start the motor. 


Telephones and Apparatus :— 


Signaling System g Telephone Circuits, J. I. Sabin and W. Hampton, San 
Francisco, Cal., 513,534. Filed Aug. 18, 1893. 

Provides apparatus by which the subscriber operates a visual signal at the 

switching station automatically by the act of removing the telephone from 
ts hook. 

Signaling System for Telephone Trunk Lines, O. E. Scribner, Chicago, Ill., 
513,587. Filed June 16, 18938. 

Provides means whereby an operator in a telephone exchange is automat- 
pot notified of the connections established by other operators in the same 
exchange. 

Telephone, H. S. Page, Somerville, Mass., 513,720. Filed May 15, 1893. 

Employs a diaphragm of insulating material the outer surface of which is 
carbonized and the inner surface platinlzed, two electrodes in contact sus- 
ponasa by a ernie N one being in contact with the platinised sur- 

ace, and the whole included in the 8 circuit. 
1 Transmitter, F. H. Richards, Hartford, Conn, 513,729. Filed Dec. 

Employs a compound electrode supported upon the frame of the transmit- 
ter and a follower electrode connected with the diaphragm and supported 
against the working face of the compound electrode. 

3 Transmitter, F. H. Richards, Hartford, Conn., 518,730. Filed July 
1 ; 


Similar to No. 518,729. 
automat i to Telephone Switch, A. O. Wheat, Chicago, III., 513,960. Filed 
une 
Employs a shifting contact maker carried by the receiver hook and operat- 
ing by gravity. 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


ELECTRIC CENTRIFUGAL PUMP. 


AMONG the many types of electric pumps exhibited by the Gen- 
eral Electric Company in its Power and ing Section at the Chi- 
cago Exposition, the electric centrifugal pump, ejecting its broad 
stream of water into the reservoir in Electricity Building attracted 
considerable attention. 

The pump itself, illustrated in the accompanying engraving, is 
a No. 4, four inch, centrifugal pump, manufactured by the Law- 
rence Company. The shaft of the pump is direct connected to 
the shaft of the armature of a General Electric iron clad No. 24¢ 
W. P. motor, running at 400 revolutions at which speed it devel- 
ores 8 H. P. This pump is intended for use where muddy or 
dirty water is encountered, which would quickly destroy the use- 
fulness of any valves of the ordinary pump. It bas proved re- 
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G. E. ELECTRIC CENTRIFUGAL PUMP. 


markably efficient wherever it has been used, especially in raising 
water for irrigation purposes. 


J. G. WHITE & CO, 


THE contract for erecting the electrical equipment of the Ed- 
mondson Avenue and Monument Street Lines of the Baltimore 
Traction Company has been let to J. G. White & Co. of this city, 
the contractors who have built all the other electric lines of the 
com The Edmondaon avenue line will be double-tracked to 
North avenue. At present there is only one track beyond the B. 
& P. R.R. bridge on Edmundson avenue. The Monument street 
line will follow the present tracks. If the weather permite, the 
contractors will commence setting poles at once. It is said the 
bidding was very close, and that superior construction work was 
the cause of the contract being awarded as it was. Mr. C. G. 
Young is the electrical engineer in charge of the work for J. G. 
White & Co. 


THE ROBBINS PASTE BATTERY. Y B 


Mr. A. C. Rossins, of Watsonville, Cal., has recently intro- 
duced a new dry battery for telephones, bells, annunciators, 
medical and spark coils, and all open circuit work. The Robbins 
pasté battery is claimed to be as effective and as economical as 
the 5 without the objectionable features of the latter. 

It is said to be non-poisonous and to contain neither 
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acid, alkali, nor ammonia. The number 1 size, 3 inches high and 
274, inches in diameter, will, .it is claimed, operate an ordinary 
call-bell and push-button circuit satisfactorily for from six 
months to one year, without any attention whatever. When 
exhausted, this battery can be recharged by a current of from 
two to five volts from an ordinary gravity battery. The battery 
is made in six sizes. 


SWEDISH CHARCOAL IRON FOR ARMATURES AND TRANS- 
FORMERS. 


THERE is probably no one thing which has contributed more to 
progrese in the construction of dynamos and transformers 
than the recognition of the fact that heating and other losses are 
due largely to the inherent quality of the iron employed. What 
may be very good soft iron for some purposes may be totally 
unfit for work of this kind and it has required much time and 
experience to manufacture the quality of iron best suited to this 
purpose. Among those who have devoted special attention to the 
manufacture of iron for armatures and converters are Messrs. Jos. 
Sankey & Sons, of Bilston, England, who are represented in this 
country by Mr. Geo. L. Colgate, of 186 Liberty street, New York. 
Transformer work is specially trying to the iron and the perfection 
to which the above mentioned firm have brought their Swedish 
charcoal iron is seen from the fact that transformer stampings 
show only an average loss of „$; of a watt per pound, at a frequency 
of 100, with an induction of 4000 C. G. S. units; this is claimed to 
be more than equal to the mild steel used by some manufacturers 
in this country and the cost of the iron is considerably less than 
the steel. The use of this iron in armature cores reduces the heat- 
ing effect and materially increases the efficiency of the machine. 

One great advantage to the manufacturer is that Messrs. 
Sankey & Sons make no charge for tools that may have to be 
made on account of deviations from the sizes and styles of stam 
ings they have already made, and for which they have tools in 
stock. Aside from the great advantage of the quality in their 
iron there are also other advantages to the manufacturer, notably 
the following: The stampings come to him ready for use; he 
needs no large investment in presses and other special tools; he 
needs no department in his factory to accommodate these tools 
and the necessary workmen; And he saves the waste and the 
repairs and the cost of labor and he gets a uniform iron. 

There is another point which has been found to be of great 
importance, and which is quite necessary where the iron is used 
in transformer work, and tuat is, that stampings that have been 
bent and straightened again do not give the same results as when 
the iron is carefully kept fiat, and it is believed the iron loss in the 
company’s transformer stampings is considerably less owing to 
careful handling, than when the stampings are made by inexperi- 
enced people. 

Another point of importance is that in the process of annealing 
the iron is given a finish which does away with the necessity of 
placing insulating material between the plates. 

Since Mr. Colgate has begun to introduce this iron into 
America, he has secured orders from many of the leading com- 
panies, and in every instance it has given entire satisfaction and 
secured permanent customers. 


“N. I. R.” WIRE IN CHICAGO. 


THE METROPOLITAN ELECTRIC COMPANY, General Western 
Agents for N. I. R.“ wire and cables, have just recently had 
some very satisfactory tests from two of the largest buildings in 
Chicago, in which their wire is used. 

The N. I. R.“ factory have enlarged their line of products, 
and are now making electrolier wire, lamp cord, rubber and fric- 
tion tape; all in harmony with their regular wires and cables. 

A full stock of these goods will be carried by the Metropolitan 
Electric Company, at prices to suit the times. 


PURITY OIL FILTER CO. 


THE list of recent sales of the Purity Oil Filter includes names 
of companies from California to New York and from Wisconsin 
to West Virginia, besides which many applications for machines 
on trial have been received. An improvement of considerable 
merit in these filters has lately been made, the particulars of which 
may be learned by addressing the company in Pittsburgh. 


THE ELECTRIC APPLIANCE COMPANY have recently added sev- 
eral improvements to their now celebrated Washington alternating 
arc rant which make the lampeven more desirable than it was as 
originally placed onthe market. A highly polished metal reflector 
has been placed over the outside of the glob3 which can be used 
or not as desired. The metal base of the lamp has been done 
away with entirely leaving nothing whatever on the lower part of 
the globe to obstruct the light and also shortening the lamp several 
l so that a 15 hour lamp is only a trifle over 20 inches long 
over 
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OHIO BRASS COMPANY RAILWAY SPECIALTIES. 


The accompanying illustrations show some new devices for 
electric railway work, just being introduced by the Ohio Brass 
Company of Mansfield, Ohio. Figs. 1 and 2 represent Wood's 


Fic. 1.—Woop’s Two-Way SwITCEH. 


adjustable two and three way switch. The tongues of this switch 
being pivoted in the body admit of a wide range of adjustment, 
and it can be used equally well for a right hand, left band or Y 
turn out. The two way style will answer for all turn outs, which 
makes it very convenient for new work. The three way switch is 
substantially the same as the two way except that the pan is made 
broader to admit of the use of three tongues. In fastening the 


— , 
Fig. 2.—Woop’s THREE-Way SWITCH. 


short end of the trolley wire in the switch no soldering apparatus 
is required. The wire is laid in the tongue and the clamping 
pieces at the ends are hammered down over it and held in place 
securely by means of the screw cap and clamping piece which is 
attached to a lug on the tongue of the switch. This also acts to 
fasten the tongue at the desired angle. 

The threaded trolley splicer is shown in Fig. 8. To makea 
splice the ends of the trolley wire are threaded with a small die 


Fig. 8.—THREADED TROLLEY SPLICER. 


furnished for the purpose, and the thimbles are then screwed on 
and fit into the recesses in the coupler. The two parts of the 
coupler are then screwed into each other making a strong com- 
pact splice but a trifle larger in diameter then the wire itself. 

The feeder wire splicer, Fig. 4, can be used as a permanent or 
temporary connector. The halves of the splicer are placed over 
the abutting ends of the bare wire, and the nut is then screwed on 


FId. 4.—FEED WIRE SPLICER. 


the tapered ends. These are slightly corrugated on the inside to 
securely clamp the wire. If a permanent splice is desired solder 
can be poured ey a a slot provided for this purpose. <A joint 
made in this way is but a trifle larger than the wire and is of low 
resiatance and great strength. 


BERLIN IRON ROOFS. 


The Berlin Iron Bridge Co., of East Berlin, Conn., have re- 
ceived the contract for an iron roof for the boiler and engine 
room of DeLand & Co., at Fairport, N. Y. The roof will be 
covered with The Berlin Iron Bridge Company’s patent anti-con- 
densation corrugated iron. The new mill of The Diamond Mills 
Paper Co., at Millbank. N. J., is being put in place by The Berlin 
Iron Bridge Co. The Citizens’ Gas Co., of Brooklyn, N. Y., have 
placed the order for an iron roof for their new producer house, 
with the Berlin Iron Bridge Co. The building is 69 ft. wide and 
151 f long, with an iron roof covered with slate, 
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QUEEN “HOT WIRE” INSTRUMENTS. 


& Co., Ixc., of Philadelphia, are about to introduce a 
variety of standard voltmeters on the hot-wire plan made 
under the fundamental Cardew and other more recent patents. 
These instruments prove extremely accurate for both direct and 
alternating circuits, which is confirmed by an award received at 
the World's Fair for Success attained in overcoming the defects 
of the ordinary bot-wire instrument, viz.: Lack of great range 
through which the instrument is sensitive, great correction due to 
change of temperature and inconstancy of zero point, and also for 
its compactness, portability and excellence of mechanical con- 
struction.” 

Exbaustive experimental work conducted in the Queen labor- 
atory for more than a year past, enables the makers to feel great 
confidence in the efficiency of the Acme” standard voltmeters, 
the ble type of which will be ready for sale in a few weeks. 
A price list and full particulars will be issued shortly. 


SOUTHERN NEW ENGLAND TELEPHONE co. 


THE above company with headquarters at New Haven, Conn, 
has issued a very neat calendar for 1894, of which a copy has been 
sent ua, 5 by a list of towns and post offices in Con- 
necticut and by a memorandum book that contains a list of pay 
stations for the use of non-subscribers. All the data is useful and 
well prepared. 


CUTTER’S NEW POLE PULLEY. 


The new year would not be doing itself justice if it did not 
bring some more of the better things devised by George Cutter. 
The first of these comes in the shape of a new swivel pole pulley, 
well shown by the cut. Most of our readers are acquainted with 


CuTTER’s New POLE PULLEY. 


the older form of swivel pole pulley, which has been used exten- 
sively for several years, and which is said to be giving the best of 
satisfaction. The new type is built on the same general lines, but 
instead of requiring a special screw for fastening it to the pole, it 
has a wall-plate which can be secured with a couple of ordinary 
lag screws. This wall plate is made of malleable iron and curved 
so as to fit the pole, making the support both strong and quite 
rigid. That such a pulley will always swing into line with the 
hoisting rope so as to avoid any chafing of the rope, is evident, and 
this point, added to its other good features, will no doubt command 
a goon market for it. Itis made and handled by George Cutter of 
icago. 


INFRINGEMENT OF THE STAR VENTILATOR. 


In the Omaha Sunday World Herald, of December 17th, ap- 
pears a paragraph in regard to an alleged infringement of the pat- 
ent of Merchant & Co.'s Star ventilator. It would seem that the 
Star ventilator was specified for the Lincoln, Neb., Hospital for 
the Insane and that the contractor placed other ventilators in the 
building, which Merchant & Co. claimed to be infringements on 
their Star patents. Steps were accordingly taken to stop payment 
on the work pending an investigation. The matter was duly laid 
before the State Board of Public Lands and Buildings, with the 
result that the board decided to withold a settlement with the 
contractor until he had made a satisfactory settlement with Mer- 
chant & Co. We are informed that Merchant & Co. have recov- 
ered heavy damages in the case. 


REDUCED PRICES FOR SECO LAMPS. 


THE SOUTHERN ENGINEERING Co., of Louisville, Ky., has issued 
an announcement of reduced prices for its Seco” incandescent 
lamps, making the rate 824¢ cents for lamps up to 20 c. p. ; 38 cents 
for 25 c. p. and 45 cents for 32 c. p. Special prices will be quoted 
on special lots or special makes. Any lamp proving defective 
within ten days of normal use will be replaced free of charge. 
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RE-ORGANIZATION OF THE MATHER ELECTRIC COMPANY. 


For several weeks a movement has been on foot for the transfer 
of the Mather Electric Company of Manchester, Conn., to a 
syndicate of Hartford capitalists. All the details of the transfer 
have now been arran and new men will take charge of the 
company and its affairs. The old directors resigned Saturday, 
and at a meeting of the stockholders in the afternoon at the 
Phoenix National Bank, officers were chosen as follows: President, 
Maro S. Chapman; vice-president, T. C. Perkins; secretary and 
treasurer, John L. Bunce; directors, Charles E. Perkins, T. C. 
Perkins, M. S. Chapman. Henry A. Redfield, Charles M. Jarvis, 
Jobn L. Bunce, Norman McD. Crawford. 

Mr. Charles E. Perkins is a well-known lawyer in Hartford, 
and his son Mr. T. C. Perkins, who becomes vice-president, will 
assume all the active duties of the management. Mr. T. C. 
Perkins is well known in New England, and though still young in 
years, has had a varied experience in the electrical field, and 
knows well just what kinds of dynamos and motors are required. 
He is also well known in the West, having been associated with 
Mr. W. B. Pearson in the management of the Chicago office of the 
Ball & Wood Company. Mr. Perkins has the reputation of being 

. enterprising and pushing in the extreme, and will lend all his 
youthful energies to the business. Mr. Henry A. Redfield is presi- 
dent of the Phœnix National Bank, Hartford. Mr. C. M. Jarvis 
is widely known as the general manager of the Berlin Iron Bridge 
Company, of East Berlin, Conn. Mr. Chapman is in charge of 
the Government Envelope Works in Hartford, and is also presi- 
dent of the Perkins Electric Lamp Company, and the Warin 
Electric Company. Mr. Crawford is a consulting electri 
engineer of Philadelphia, and is at present electrician of the 
Hartford Street Railway Company. Mr. Bunce who will be 
directly associated with Mr. Perkins has had several years’ experi- 
ence in the electrical business, having been with the Schuyler 
Company and the Perkins Switch Company. 

The new officers have engaged as superintendent of the elec- 
trical and manufacturing departments Theodore Gonet, an elec- 
trical engineer who is at present with George Westinghouse, of 
the Westinghouse Electric and Manufacturing Company of Pitts- 
burgh. He will have associated with him W. E. Powell, who is 
now with the Mather Company. The company starts out under 
the re-organization free from debt and with a working capital of 
about $80,000 outside of the stock capitalization of the company. 
Electrical supplies of various kinds will be made, but the company 
will make a specialty of large dynamos and generators for electric 
lighting plants and electric street car systems. 

Recently the Mather Company made an addition to their 
factory of a building 200 feet by 50 feet, with a traveling crane 
capable of lifting 20 tons, so that they are now well equipped to 
manufacture the largest sizes of generators and dynamos. The 
old ring type of machine will still be used, but new types will be 
developed in the heavy railway generators as soon as practicable. 
The shops are running light at present, but it is expected that a 
Jarge force of men will be put to work in the near future, and 
before long it is hoped that 200 to 300 men will find employment 
with the Mather Company. 


MUNICIPAL CONDUIT SYSTEMS IN MASSACHUSETTS. 


A bill has been introduced into the Legislature of Massachus- 
etts to enable cities and towns to construct, maintain and lease 
conduits and the connected structures for electrical wires, cables 
and conductors. The bill provides that 

Any city or town in which electrical wires, cables, etc., are in use over: 
along or across any public way. may accept the provisions of the act, and 
thereupon proceed to construct, operate and maintain conduits, manholes and 
the necessary distributing boxes and service pines connected therewith and may 
compel any and all corporations, firms and individuals using the wires, etc., to 
place the same in such conduits and man-holes and compel «wners of wires 
within ninety days after the service of notice to remove the same from over or 
across public ways; if the wires are not removed within ninety days, the city or 
town may remove them at the cost of the owner; a city or town may defray the 
cost of such conduit by issues of bonds to be called Conduit Loan Bonds,“ to 
run not over thirty years and beer interest at a rate of not more than five per 
cent.; a rental not exceeding $500 per mile annually for each three-inch duct in 
the conduit may be charged for use of the conduit. 

_Nothing in the act is to be construed as referring to trolley 
wires of street railway companies or supporting wires for the 
same. In case there is an existing conduit in a city or town it 
may be taken upon terms agreed upon by the parties, or at a 
price, in case of disagreement, fixed by a method provided for by 
_the bill. No public highway is to be interferred with without 
the consent of the public highway commission. 


UNDERGROUND. WIRES IN ST. LOUIS. 


PRESIDENT McMartHs of the St. Louis Board of Public Improve- 
ment says that in case a conduit system is required by the city 
a grand trunk subway would probably be built to lie north and 
south. It would be built very like a sewer, the material 
used in its construction being either brick or concrete. The in- 
terior would be Jarge enough for workmen to move in, and the 
cables carrying the wires would be laid on shelves or brackets on 
the sides. 

In this subway would be laid all kinds of wires, including the 
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supply wires of the street railroad and electric light companies. 
At rigbt angles from this d trunk subway and at intervals of 
not less than two blocks submains would ‘be required, consisting 
of 20 or less ducts, carrying the cables of all companies. These 
conduits could be laid under the sidewalk and when put down 
be subject to calculations ahead for 25 years or more. 

No permits are now granted for the excavation of basement 
or cellar areas within four feet of the curb line, this four feet be- 
ing reserved by the Board of Public Improvements for city use 
for whatever purpose that space may be most available, and it is 
in this space that the subways will probably be placed. 


WESTERN NOTES. 


THE JONES Bros. ELECTRIC Co., Cincinnati, O., are about to 
bring out a new lightning arrester in three designs—oné for sta- 
tion work, one for outside work, and one for electric cars. 


St. Louis ELECTRICAL SUPPLY Co.—Mr. E. Rubel, President 


of this company, was at the Auditorium, Chicago, for several days 


last week, 
pany. 

Mr. CHARLES WIRT, of Wirt indicator fame, has just bought 
the entire stock, tools, fixtures and good will“ of the Wirt 
Laboratory, formerly owned by the Ansonia Electric Co. Mr. 
Wirt in addition to the manufacture of the well-known Wirt 
brush will now manufacture his indicator. Mr. D. B. Cheever 
for many years with the Ansonia Co. remaining in charge of that 
department. 


THE UNDERWRITERS’ HATCH Door Co., Chicago, of which 
Hon. Jno. W. Hepburn is president and general manager, are 
overwhelmed with orders for their automatic electric hatch doors, 
by which all the floors of an elevator shaft are automatically 
closed in case of a fire starting in any part of the building. This 
company is soon to extend its operations to all the larger cities of 
the United States. 


P. & B.—The Metropolitan Electric Company have just taken 
the General Sales Agency for the P. & B. specialties, which include 
paint, armature varnish, electrical compounds, tape and Chatter- 
ton’s compound. A large stock will be carried at their store and 
ware rooms, 186-188 Fifth Avenue, and prices will be made the 
same as from the factory. 


CROUSE-TREMAINE CARBONS. Appreciating the demand which 
has existed for some time for a stock of high grade electric light 
carbons in Chicago the Electric Appliance Company have made 
arrangements to carry a stock of the celebrated Crouse-Tremaine 
carbons in Chicago sufficient to meet all reasonable demands for 
prompt shipment. They are also prepared to bid on large quan- 
tity orders for direct shipment from factory. 


RaPID TRANSIT FOR NORTH CHICAGO.—Among the important 
measures that came before the Chicago Council at its last meet- 
ing was a proposition for extensive electric lines on the North 
side, which, it is claimed, will do away with the horse cars and 


ooking after some important business for this com- 


transfer slips. The North Chicago Electric R. R. Co. made the 


proposition, and it has been recommended by the Council Com- 
mittee on Streets and Alleys, North, D. H. Louderback, J. L. 
Cochran and others, who control the Evanston Ave. electric line, 
are said to be behind the scheme, although Mr. Cochran says the 
two companies are independent of each other. The discussion of 
the proposed ordinance in the council promises to be a stormy 
one. 


Mr. J. L. BARCLAY has moved into his new business quarters 
on the 16th floor, in the South end, of the Monadnock Building. 
The offices are well adapted for Mr. Barclay’s electrical] interests, 
and primarily selected by him for exploiting the Walker Manu- 
facturing Company’s electric railway and power machinery. The 
Central and Western departments of the Company’s business are 
under Mr. Barclay’s immediate supervision and management. 
Mr. H. McL. Harding, who is also interested in the above Com- 
pany, has his headquarters for the Eastern department, in New 
York. While the general electrical interests of the Walker Man- 
ufacturing Company will receive the combined attention of 
Messrs. Barclay and Harding, all business directly connected with 
the Western and Middle States will be transacted at the Chicago 
headquarters. The appointment of District and Sales agents is 
now receiving‘attention. At this time, particularly, little trouble 
will be encountered in securing competent men. . Barcla 
feels very much encouraged at the business outlook, notwithstand- 
ing the financial depression. Inquiry for the heavy typee of gen- 
erators and motors, such as the Walker Company manufacture, 
are numerous. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., wil be found in the 
advertising pages, 
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EAST OMAHA AND COUNCIL BLUFFS DRAW BRIDGE. 


THE STORAGE BATTERY ON A DRAW BRIDGE, AT 
OMAHA. 


5 NE of the most interesting applications of the 
| storage battery is that recently successfully 
tested, and now in actual operation, on the 520 
foot span of the Omaha Bridge and Terminal 
Company’s draw bridge between East Omaha 
and Council Bluffs. The draw weighs between three and 
four million pounds and is swung in about four minutes 
by two Waddell-Entz motors of forty bh. each, 
taking current from 384 cells of copper-steel alka- 
line storage battery arranged upon eight racks, each 
two in series, giving four distinct units. The motors, 
batteries, switchboard and gearing are all contained 
in a tower at the middle of the span forty feet above the 


View IN TOWER OF OMARHA Draw BRIDGE. 


road bed. The cells are charged from the trolley wire of 
the East Omaha Street Railway Company. The whole 
battery may be charged in series or it may be divided 
into two parts and. each charged separately, and the 
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machinery may be worked from one-half the battery inde- 
pendently of the other half if desirable. 

The motors are geared to the main shaft that turns the 
bridge, and also to another shaft that operates the locking 
mechanism, both through the medium of friction clutches. 
The main shaft is cut at its centre and an equalizer is intro- 
duced to distribute the strain upon the large rack. The main 
gear wheel is five feet in diameter with a six inch face. An 
electric signal tells when the tracks on the bridge are in 
line, that the draw may be stopped exactly at that point. 

It is not supposed that the draw will be swung many 
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SWITCHBOARD IN OMAHA DRAW BRIDGE TOWER.. 


times in the year for the passage of steamboats, but to 
keep it in good order the company will probably open and 
shut as often as once a week. 


SENSITIVE CELLS. 

In a letter to Mature of January 18th, Prof. Minchin 
describes some results obtained by him at Dara-mona 
IIlouse, Westmeath, by aid of Mr. W. E. Wilson’s two-foot 
reflector in measuring the photo-electric effect of the light 
of the planets and fixed stars. The sensitive cells em- 
ployed were seleno-aluminum-aenanthol cells, three square 
millimetres in area, and were connected with the telescope 
in place of the eye-piece. Clifton’s form of the quadrant 
electrometer was ra ae kg An electromotive force of 1 
volt was represented by 460 scale divisions. Venus 
(quarter of disc) gave 40 divisions; Sirius, 9 divisions. 
Aldebaran gave no result. 
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THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—VII. 


as 
, bs Hig 


It should be remembered that Henry had not only dis- 
covered the relation between the intensity magnet and bat- 
tery, but also that between the quantity magnet and bat- 
tery. The arrangement just described was an intensity 
combination; Henry also tested the quantity combination. 
The apparatus for this, made jointly by Dr. Ten Eyck and 
himself, is in existence. It consists of a wooden frame, in 
which hung one of Henry’s earliest quantity magnets now 
detached, but with the apparatus on a shelf attached to 
the frame is an insulated solid coil of short, very thick 
wire; there are two little magnets, with armatures so 
arranged that they can strike a hollow metal cone, used 
instead of a bell. This formed a convenient portable 
means of exhibiting the action of the electrical current. 
When Henry left Albany it was used by his successor, 
Dr. Ten Eyck, to illustrate Henry’s discoveries, and 
was given by Dr. Ten Eyck to a favorite pupil, who is 
still the owner of the interesting relic. The reader knows 
the place the short quantity circuit holds in the telegraph. 

We have glimpses of the telegraph in 1830 and the two 
following years through the eyes of Mr. Orlando Mead, 
late of Albany, who was one of Henry’s pupils; he says : 

“The older students of the Academy in the years 1830, 
1881 and 1832, and others who witnessed his experiments, 
which at that time excited so much interest in this city, 
will well remember the long coils of wire which ran, cir- 
cuit upon circuit, for more than a mile in length around 
one of the upper rooms in the Academy, for the purpose of 
illustrating the fact that a galvanic current could be trans- 
mitted through its whole length, so as to excite a magnet 
at the farther end of the line, and thus move a steel bar, 
which struck a bell. This, in a scientific point of view, 
was the demonstration and accomplishment of all that was 
required for the magnetic telegraph. The science of the 
telegraph was here complete. * * * Let us not forget 
that the click of the telegraph which is now heard from 
every joint of those mystic wires which now link together 
every city, and village, and post and camp, and station all 
over this continent is but the echo of that little bell first 
sounded in the upper room of the Academy.“! 

The following is another testimonial of an eye-witness 
to the operation of this telegraph. The Hon. Alexander 
W. Bradford, also a pupil of the Academy under Henry 
in 1831, says in an address, on the same occasion. 

« And there is another professor, whose life has been 
spared, who rose with the sun to instruct his pupil, eager 
for knowledge; who, giving his heart and soul to the duties 
of the school, had yet time for exploring the deep paths of 
science; who, with his wires and silk thread, winding wires 
of insulated copper in the Commencement Hall of the 
Academy, patiently toiled his way to the demonstration of 
the magnetic power of the galvanic battery; and years be- 
fore the introduction of the telegraph proclaimed to 
America and Europe the means of communication by the 
electric fluid. I was an eye-witness to those experiments 
and to their eventual demonstration and triumph.” 

Dr. James Hall, the distinguished geologist, (in the year 
he was president of the American Association) in a letter 
to Prof. Henry dated January 19, 1856, gives the following 
reminiscence. 


1. Address on the celebration of the Semi-Centepnial Anniversary of the 
Albany Academy, June 28, 1868. 
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DEAR SIR :—While a student of the Van Rensselaer School, in 
Troy, New York, in August, 1882, I visited Albany with a friend 
having a letter of introduction to you from Prof. Eaton. Our prin- 
cipal object was to see your electro-magnetic apparatus, of which 
we had heard much, and at the same time the library and collections 
of the Albany Institute. You showed us your laboratory in a 
lower story or basement of the building, and in a larger“ room in 
an upper story some electric and galvanic apparatus. In this 
room, and extending around the same, was a circuit of wire 
stretched along the wall, and at one termination of this, in the 
recess of a window, a bel] was fixed, while the other extremity 
was connected with a galvanic apparatus. You showed us the 
manner in which the bell could be made to ring by a current of 
electricity, transmitted through this wire, and you remarked that 
this method might be adopted for giving signals, by the ringing of 
a bell at the distance of many miles from the point of its con- 
nection with the galvanic apparatus. All the circumstances 
attending this visit to Albany are fresh in my recollection and 
during the past years while so much has been said respecting the 
invention of the electric telegraph, I have often had occasion 
to mention the exhibition of your electric telegraph in the 
Albany Academy in 1882, (Smithsonian Report, 1857.). If at any 
time or under any circumstances this statement can be of service 
to you in substantiating your claim to such a discovery at the 
period named, you are at liberty to use it in any manner you 
8 and I shall be ready at all times to repeat and sustain what 

have stated, with many other attendant circumstances should 


maey prove of any importance. 


remain very sincerely and respectfully yours, 
JAMES HALL. 
PROFESSOR JOSEPH HENRY. 


This telegraph of Henry’s was properly an acoustic tele- 
graph. The telegraph when first introduced into general 
use, in various ways, by dots and lines or pr letters, 
recorded its message on a moving slip of white paper ; 
but the operator of to-day listens to its sound, and 
writes the message, and so it has come to pass that the 
telegraph is to-day again an acoustic ‘telegraph, and its 
click heard everywhere is, in Mr. Mead’s expressive phrase, 
functionally and in truth but the echo of that little bell 
which first sounded in that upper room in the Albany 
Academy. 


BRENNER’S ONE-VOLTMETER METHOD OF 
SWITCHING DYNAMOS IN PARALLEL. 


In order to ascertain when the voltage of a dynamo is at 
the right point for switching it on to a line in parallel with 
others, one of two methods 1s employed. In the first, two 
voltmeters are used, one to indicate the voltage of the line 
and the other that of the dynamo. Both of these instru- 
ments must be calibrated so that their readings correspond, 
and, if one of them give a false reading, as might easily 
happen, the generator may not be thrown on to the line at 
the right moment. In the second method, one voltmeter 
only is needed, which is connected alternately with the line 
and the dynamo by a switch. Though this method has an 
advantage over the first in requiring but one voltmeter, it 
has the disadvantage that the voltage of the line may 
change while that of the dynamo is being measured. This 
is a serious objection in electric railway power stations 
where the pressure on the line is continually fluctuating. 

The advantages of each of these methods are retained 
and their defects overcome by an ingenious system devised 
by Mr. W. H. Brenner, the electrical engineer of the Mon- 
treal Street Railway Co., of Montreal, Canada. His arrange- 
ment, which requires but one voltmeter, has been used for 
some time in the Cote Street power station of the company, 
where it has given great satisfaction owing to its conveni- 
ence and accuracy. By this system the generator to be 
switched in is connected temporarily to the line in series 
with the voltmeter in such a manner that the voltage of 
the dynamo opposes that of the line. The voltmeter then 
indicates the difference between the two voltages and thus 
the proper time to throw in the generator is ascertained. 

The system as arranged at Montreal is shown in the 
accompanying diagram which represents the four gener- 
ators in the station ready to be switched on to the line. 


2. The rooms are about the same size, the upper one seemed larger, probably 
because the lower was filled with raised ciate A H. N : 3 
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Lamps I. L are inserted between the positive and negative 
bus in order that the circuits may be more easily traced. 
It should be explained that power is also supplied to the 
railway system by two other stations. One of the terminals 
of the voltmeter, which is a Weston station instrument, is 
connected with the line through a reversing switch and the 
other terminal is connected with a five-point switch, the 
first contact of which is connected with the reversing 
switch and each of the four others with the negative 
terminal of one of the generators. The positive terminal 
of each generator is connected with the positive bus by 
bridging this side of its main switch with fuse wire. 

To indicate the voltage of the line, the five-point switch 
is „ upon the first contact, as shown in the diagram. 
When it is desired to throw in a dynamo, the connections 
of the voltmeter are reversed by the reversing switch; the 
new position of the switch being shown by the dotted 
lines. The voltmeter pointer will now move off the scale 
beyond the zero point. The five-point switch is then 
moved upon the contact connected with the generator 
which is thus connected to the line in series with the volt- 
meter. If these connections be made before the generator 
is started, the high resistance of the voltmeter prevents an 
appreciable current from flowing through the circuit. 


ONE VOLTMETER METHOD OF SWITCHING DYNAMOS IN PARALLEL. 


The positive terminal of the generator being connected 
with the positive bus, the voltage of the generator opposes 
that of the line. If the line pressure be the greater, a cur- 
rent will flow from the positive bus, through the generator 
and the voltmeter, to the negative bus. If the voltage of 
the generator be the greater, the current will flow through 
the voltmeter in the opposite direction, and the voltmeter 
will indicate the difference between the two pressures. In 
the first case, the voltmeter would indicate the difference 
in two voltages, if its connections be reversed by the re- 
versing switch. When the voltage of the generator equals 
that of the line, no current will flow through the circuit 
and the indication of the voltmeter will necessarily be 
zero. In this way the proper time for switching in a gen- 
erator may be ascertained with one voltmeter without any 
possibility of error, even if the pressure on the line be con- 
tinually fluctuating. 


EFFECTS OF THE STORM. 

One of the most convincing arguments in favor of 
underground wires, if indeed such argument were 
necessary, was the severe storm which visited Chicago on 
February 19. While nearly all of the overhead lines 
suffered more or less from the effects of the blizzard, the 
underground service of the fire alarm, police telegraph, 
telephone, Postal and Western Union, as well as of the 
several electric light companies, met with no interruption 
whatever. Outside of Chicago the damage to the wires 
was rather severe, the greatest trouble to the telegraph 
lines being reported in the south-west, near Cincinnati, as 
well as in the neighborhood of Columbus, O. The Long- 
Distance service seemed to have suffered the least, showing 
the advantage of superior line construction, where under- 
ground work is impracticable. 
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THE GUTMANN INDUCTOR DYNAMO. 


THE many different types of dynamo and motor pro- 
duced, would make it appear that radically new types 
are scarcely to be expected. Occasionally, however, a new 


Fid. 1.—THE GUTMANN INDUCTOR DYNAMO. 


one does crop up, the most recent example of this kind be- 
ing the machine of Mr. Ludwig Gutmann of Cleveland, Ohio. 
Hitherto most of the designs have been directed towards 
securing the most effective magnetic circuits, to obtain 
which, mechanical construction and other considerations 
have been frequently neglected to a considerable degree. 
This was specially noticeable at the World’s Fair when 
observing the loading, unloading and mounting of dynamos, 
armatures, etc. Looking at these devices from a mechan- 
ical standpoint it was apparent that a heavy armature 
with its bearings far apart, which is necessitated by the in- 
terposed field magnets, has decided disadvantages. The 
two principal ones are, first, the great care required in 
handling such armatures to prevent damaging the insula- 
tion of the field magnet coils as well as armature in mount- 
ing or removing the same; and secondly, the constant 
watch that is required so that the bearings may not be worn 
down to so great an extent as to cause a considerable one- 
sided pull on the armature, resulting in springing of the 
shaft, and causing the revolving armature to rub against the 


Fia. 2. 


field magnet poles. Another weak point not to be under- 
estimated is that in most machines a heavy casting forming 
part of the field magnet has to be removed to obtain access 
to the armature. In the new type designed by Mr. 
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Gutmann these disadvantages seem to have been removed 
entirely. Fig. 1 shows a front view of the commercial 
machine in elevation. 

The dynamo, which may be used as an alternator or con- 
tinuous or Pop aeo current machine, belongs to the 
inductor type. That is to say, in this machine the arm- 


ature winding as well as the field winding is stationary 
and only a small portion of the core is made to rotate 
and induces alternating currents in the armature windings 
by the increasing or decreasing resistance of the mag- 
netic circuit, and, in consequence, a varying number of lines 
of force cut the armature winding. In Fig. 1, the field 
magnet is divided into two parallel structures a a, whose 
polar projections are grouped around a centre common in 
each structure, and each of them has but a singlecoil B for 
energizing all of the magnets c. This field winding, as 
shown in Fig. 2, is placed in a recess which is made 
large enough to also embrace the armature coil x. Both 
these coils are securely anchored in the main casting F by 
suitable cleats G in such a manner that even the cleats are 
below the surface of the projecting poles. 

Between these two field magnet structures are located 
the two rotary core parts m, which, like the field struc- 
tures, are laminated and mounted on a steel or bronze disc 
1 and secured to the rotary shaft k, which rests in bearings 
L. The driving pulley M has a central position. By pre- 
ference this machine, especially when used as an alternator, 
is separately excited but can be made to be self-exciting. 
The duplication of parts to the left and right of the pulley 
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may lead one to assume that the alternator is a double 
machine ; however it may be said that the reaction of the 
armature winding on the field winding is such that a single 
side operated alone would not give satisfactory results un- 
less modified to overcome the reaction just named. In the 
present machine it is overcome by suitable connection of 
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the windings and by placing the core parts of the rotary 
element E so as to intersect the one with the other. The 
casting of the field magnet structure is shown to form in 
part the bed plate for the bearings and is provided with 
slots N enabling the bolting down of the independent 
armatures at the proper place and sliding them to 
one side at any time for inspecting the windings, 
without necessitating the removing of brushes, which are 
not required on this machine, nor the opening of any 
wire connections. The construction and location of the 
core parts and windings will be clearly seen in Figs. 2 and 
3. To prevent the circulation of heavy air currents and 
consequent humming noise emitted by multipolar machines, 
blocks of china or wood o are placed between the core 
spaces. 

A distancing or thrust bearing P is provided at the end 
so as to keep the rotary iron masses far enough from the 
stationary core projections. The ends of the field exciting 
spools terminate at binding posts 1 (one of which covers the 
other behind it in the illustration), and similarly those of 
the armature spools are connected to binding posts 2. In 
the larger machines these parts are attached to the back 
of the main casting, where they are easily accessible and at 
the same time properly protected against mechanical 
injury by the projecting iron masses. 

From Fig. 1 it will be evident that the movable part is 
in a perfect mechanical balance, that the armature shaft has 
the shortest possible length and that the central appli- 


cation of the driving force,—which, by the way, need not 
be a pulley but may be the gear of a turbine or the crank 
of an engine or the engine itself,—is the most suitable po- 
sition obtainable, where the armatures themselves act as 
flywheels. The wearing of the bearings will have hardly 
any effect on the operation of the dynamo. It can never 
be the cause of a one-sided pull. 

For the larger machines, Figs. 4 and 5, several modifi- 
cations become desirable, as owing to the increased dimen- 
sions, the double coil construction becomes too cumber- 
some, especially if handling and shipping is taken into 
consideration. On this account the coils are subdivided 
and the cores are placed with the lamination in the direc- 
tion of rotation so as to prevent heating by eddy 
currents, which in the form shown in Figs. 1, 2 and 
3 are avoided by properly shaping the field poles; 
and lastly, instead of moving the armature or rota 
structures, each of the field magnets is provided with 
means to be slid sidewise to enable a man to go between 
the armature and the field magnet. Fig. 4 represents the 
dynamo in front elevation and Fig. 5 is a view looking 
from the pulley to one side showing the armature in front 
of the stationary core parts and windings. The greatest 
stability is obtained by placing the armature bearings L on 
the ground as in common engineering practice. The arma- 
ture core supports are built up in sections similar to a fly- 
wheel. To the side of the wheel are fastened the core 
block for changing the resistance of the magnetic circuit z. 
The armature extends down into the pit while the field 
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magnet cores and stationary windings are located in parallel 
planes properly secured and held apart at the bottom by 
the armature shaft and braced at the crown to prevent 
bending towards the rotary armature due to magnetic 
attraction. To admit inspection of the windings the T bolts 
R are loosened at the side to be inspected as are also the 
bracing rods s in the crown of the field structure where- 
upon, by means provided on the bed plate uv, such as screws 
and suitable handles, the field magnet structure slides side- 
wise on its bed-plates. 

The many adi antages of this construction for direct 
connected, or belt or turbine driven machines, are apparent ; 
also that this type is well adapted for ship-lighting, as the 
engine can be mounted directly on the dynamo base plate, 
or vice versa. The central location of the driving force 
and the perfect balance obtainable render this type 
especially favorable for direct connection with engines, as 
the wear and strain on the latter owing to their position 
must be less than when the pull or twist is a one-sided one 
as must inevitably be the case if the dynamo is placed on 
one end of the shaft of an engine. 


LOCATING TELEPHONE SWITCHBOARD TROUBLES. 
BY 


e 


DirFicuLTy is often experienced by telephone men in 
locating grounded lines in multiple switchboards, more 
especially in those of the latest design, where the series 
method of arranging jacks has been abandoned, and what 
is known as the “bridging system ” has been substituted. 


J, J, Js J J, Je Je Je 


MANSON METHOD OF LOCATING TELEPHONE SWITCHBOARD 
TROUBLES. 


In the old style of multiple board, a line can be opened 
at any desired point, by simply inserting a blank plug, and 
trouble located in that way; but in the brid ing board this 
is not possible, and the usual method employed is to ex- 
amine successively every jack till the cause is actually 
located. Where the board has a large number of sections, 
this is tedious and unsatisfactory, the trouble-man being 
very apt to overlook the often almost microscopic contact 
in the attempt to quickly cover the entire board. It 
seldom happens that the fault is found before the majority 
of jacks has been inspected; and every jack unnecessarily 
looked at means just so much loss of time, not to speak of 
wear and tear to wiring due to the use of wedges. 

The writer, having had occasion recently to clear such 
troubles in a board of the latest make, hit upon a plan for 
locating them, a description of which may be of service to 
those of your readers placed in a similar position. The 
principle involved is that of the well-known Wheatstone 
bridge reduced to its simplest form. 

In the diagram 41, 3*, etc., represents one side of the 
jacks of a line in its course through the board; a B is a 
naked wire extending the length of the switchboard and 
joined at its extremities to the plugs r and Q; and D F a 
„ wire branching to the naked wire and the plugs as 
shown. 

Suppose the plugs inserted in the first and last jacks of 
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a line having a ground at a, and that a receiver grounded on 
one side has its other side free to touch the naked wire at a 
point H, opposite to d; then, DP G: DAH :: GQF:H BF; or 
the same conditions found in a balanced Wheatstone bridge. 
By tapping with the free side of the receiver on the naked 
wire at intervals along its length, the spot where a balance 
can be obtained is easily and quickly found. 

Experience has shown the writer that this is a very deli - 
cate yet practical test. Crosses and short- circuits may also 
be located in the same way by grounding one of the lines 
in trouble and locating in the other. A neater arrange- 
ment to give quicker results may be used by bringing p 
and F to a short length of fine German silver wire, divided 
into proportional parts, and striking a balance on it, as be- 
fore; the principle is the same. 


COPPER ECONOMY OF ALTERNATING CURRENT 
SYSTEMS. 


BY 

SINCE quite erroneous statements are frequently made, 
even by otherwise well informed people, on the copper 
economy of alternating current systems, i. e., the amount 
of copper required to transmit a given amount of power 
with a given loss of energy, it may be of interest to in- 
vestigate this question somewhat further. Before discuss- 
ing different systems of transmission, however, it is neces- 
sary to establish a basis for the comparison, and this can 
ony be equality of potential, for it would obviously be 
useless to compare, for instance, a 1000 volt three-phase, 
with a 2000 volt single-phase system, since it is evident 
that a system of higher potential will be more economical 
in copper. 

When trying to compare different systems of transmis- 
sion we meet with the further difficulty, that in some sys- 
tems different potentials exist. So, for instance in the 
ordinary Edison three-wire system the potential between 
the neutral and outside wires is only one-half the potential 
between the outside wires; or in the interlinked quarter- 


phase system, i. e., the quarter-phase system with common 
return, the potential between the outside wires is 41.4 per 


cent higher (/ 2 ) than the potential per phase. We have 
to decide, therefore, which of the different potentials shall 
be used as the basis of the comparison. 

In long distance transmission, in transformers, and all 
high potential apparatus, the practical limit set for the 
potential is merely due to the electrostatic strain on the in- 
sulation and the liability to disruptive discharge caused 
thereby. Since the electrostatic strain, and therefore the 
reliability of the system—other things being equal—de- 
pends upon the maximum potential existing in the system, 
the only proper basis for. the comparison of different 
systems in this case will be, equality of maximum potential 
existing in the system. 

Again, in other cases, as, for instance, power distribu- 
tion for small motors, the danger to life is the limiting el- 
ement. Iere again it is the maximum potential which is 
the determining element. Take, for instance, an interlinked 
quarter-phase system, with 500 volts per phase, i. e., 500 x 
2 = 707 volts between the outside wires. Such a system 
will obviously be more dangerous than a 500 volt single- 
phase system, and will indeed be equivalent in danger to 
life to a 707 volt single-phase system. Hence in this case 
the only proper basis of comparison is the equality of the 
maximum potential also. 

In some cases, however, especially in the low potential 
networks supplying incandescent lamps, the potential is 
necessarily so low as to cause practically no strain on the 
insulation, nor any serious effects in touching live wires ; 
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but since lamps of more than 110 volts are not yet used in 
general practice, in this case the ability of supplying ap- 
paratus requiring a definite low potential must be the 
standard of comparison ; that is, in this case, the dif- 
ferent systems have to be compared on the basis of equality 
of the minimum potential in the system. We shall there- 
fore have to carry the comparison through on the basis of 
equality of maximum potential (long distance, transformer 
and motor work), as well as on the basis of equality of 
minimum potential (low potential incandescent lighting). 


Table I. 


COMPARISON ON THE BASIS OF EQUALITY OF MAXIMUM POTENTIAL 
IN THE SYSTEM. 


To transmitt the same power over the same distance with the 
same loss of power, that is, with the same efficiency, the amounts 
of copper required are : 


2 wires, single-phase system..... ...... cc csc cere eer encoene 100 
8 wires, three-phase systeõedoãůmnmnmnn . 76 
Interlinked quarter-phase system ............ ce s -erscees 145.7 
Interlinked quarter-phase system with 3 equal wires - 160 
4 wires, independent quarter-phase system................- 100 


If in a given system of electrical transmission we double 
the potential, the same energy will be transmitted by one- 
half the current. Since the loss in the transmission line is 
equal to C? R the resistance may be quadrupled to give the 
same efficiency, i. e., only one-quarter the copper is re- 
quired, or, in other words: 

The amount of copper required to transmit a given 
power with a given loss of energy is inversely proportional 
to the square of the potential, other things being equal. 

The simplest way to compare different systems of alter- 
nating current transmission, as single-phase, three-phase, 
etc., is to bring them to comparability by reducing them 
to their component one-wire systems in the following 
manner : 

The single phase system with two wires of a difference 
of potential e can be considered as consisting of two cir- 


cuits of one wire each and a potential $, i. e. the po- 


tential between one wire and the neutral point or centre. 
The three-phase system with three wires and a difference 
of potential e between the wires, consists of three circuits, 


e 

V3” the potential 
between the wire and the neutral point, which in this case 
is the centre of gravity of the equilateral triangle formed 
by the three line potentials. 

It follows from this at once, that the amount of copper 
required to transmit the same power with the same loss of 
energy in these two systems is inversely proportional to 
the squares of the potentials of the component one-wire 


each of one wire and of the potential 


vs This 
means: That the three-phase system requires 3ths or 75 
per cent. of the copper necessary in a single phase system 
of the same potential. 

The quarter-phase system with independent circuits, i. e., 
with four wires, requires the same amount of copper as the 
single-phase, since it is nothing else but two independent 
single-phase systems. Using one wire as a common return 
for both phases the current in this wire will be increased by 


72; the loss of energy in this wire being doubled 
it will therefore be the same as before in the two 
wires, so that the efficiency is the same as with independ- 
ent circuits; in other words one of the wires, or 25 per 
cent. of the copper is saved, and an interlinked quarter- 
phase system, or quarter-phase system with common re- 
turn requires 75 per cent. of the copper necessary for a 


1 \? 1 2 
systems, i. e., as (=) + Fa or as 4 is to 3. 
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single phase system, having the same potential as the 
potential of the quarter-phase system per phase. 

If, however, the potential per phase of the quarter- 
phase system equals e, the Poe between the outside 


wires is 6 X V 2 = 1.414 e, and if compared on the 
basis of equality of maximum potential the interlinked 
quarter-phase system of the potential e per phase has the 
same maximum potential, i. e., the same strain on the in- 


sulation as the single-phase system of potential e X 7 2. 
Since this single phase system requires only one-half the 
copper of the single. phase system of potential e, the inter- 
linked quarter phase system requires not 75 per cent. but 
150 per cent. of the copper required in the single phase 
system to transmit the same power with the same loss of 
energy, when compared on the basis of equality of maxi- 
mum potential in the system, i. e., on the basis of equality 
of the strain on insulation and danger to life. 

In this case, where for the interlinked quarter-phase 
system three equal wires are used, the current density of 
the common return will be greater than in the outside 
wire, i. e., the disposition of the copper will not be the 
most economical. Making the cross section of the com- 
mon return 41 per cent. larger than that of the outside 
wires, i. e., using the most economical arrangement of 
equal current density in all three conductors the amount 
of copper required in the interlinked quarter-phase system 
is reduced from 150 per cent to 145.7 per cent (more 


342% 2). 
4 


exactly 


Table II. 


COMPARISON ON THE BASIS OF EQUALITY OF MINIMUM POTENTIAL 
ON THE SYSTEM. 


To transmit the same power over the same distance with the 
same loss of power, that is, with the same efficiency, the ratios 
of copper required are: 


2 wires, single phase..... e ...... 100 
8 wires: Edison 8-wire, single phase system, neutral = 3% 
cross section of outside wires..... N 31.3 
Edison 8-wire single phase system, neutral = full 
cross section of outside wires 87.5 
Interlinked quarter phase system....... „ 
Three- phase system 75.0 
4 wires: 4. wire single phase system, inside wires = 1¢ cross 
section of outside wires 18.7 
4. wire single-phase system, inside wires = full 
cross section of outside wires TN 22.2 
Three-phase system with neutral wire... ........ 83.8 
Independent quarter-phase system......... ....... 100.0 
5 wires. 5-wire single-phase system, inside wires = f cross 
section of outside wires 10.9 
5-wire single-phase system, inside wires = full 
cross section of outside wires. 15.6 


Independent quarter-phase, with common neutral. 31.3 


In the low potential distributing networks for incandes- 
cent lighting, where the proper basis of comparison is 
equality of minimum potential in the system, a consider- 
able saving of copper is effected by the use of multiple 
wire systems, as for instance the Edison 3-wire system. 
Replacing the two-wire system by three, four or five 
wires, with the same potential between the adjacent wires 
the potential between the outside wires is increased 2, 3 or 
4-fold, and thereby the theoretical amount of copper required 
reduced to one-fourth, one-ninth and one-sixteenth. In 
practice somewhat more copper is required, since the neutral 
or intermediate wires must have some cross section also. 
Thus in the Edison three-wire system theoretically, i. e., for 
the two outside wires, one-fourth the copper is required as 
for the two wire system. If, however, the neutral wire is 
made of the same cross section it increases the amount of 
copper by 50 per cent., to three-eighths ; or if the neutral 
wire has one-half the cross section of the outside wire it 
increases the copper by 25 per cent. to five-sixteenths. In 
this case the interlinked quarter-phase system has to be 
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credited with 75 per cent. and 72.9 per cent. respectively, 
of the copper required in the two wire system. 

It is hardly necessary to explicitly give calculations for 
all the different arrangements, since anybody who under- 
stands multiplication and division can easily derive the re- 
sults, and it may be sufficient to refer to the accompanying 
tables which may be of convenience for reference in de- 
ciding upon the choice of the proper system. 

Coming now to the comparisons of the continuous cur- 
rent with the single phase alternating current we see that the 
copper economy of both is the same, if the comparison is 
made on the basis of equality of effective potential as for 
low potential net work and probability of danger to life. 

In high potential lines where equality of maximum 
potential is the basis of comparison the single phase 
current of potential e has the maximum poten- 
tial (with the assumption of a sine wave) ofe X y 2, 


and therefore compares with a continuous current 
potential e X / 2; that is, the continuous current circuit 


can be worked at a 41 per cent. higher potential and then 
requires only 50 per cent of the copper of a single phase 
alternating current, under the condition of the same elec- 
trostatic strain on the insulation. 

This comparison is not fair, however, since the con- 
tinuous current causes an electro-chemical strain on the in- 
sulation by electrolysis which does not exist in alternating 
current circuits but is in continuous current circuits prob- 
ably more severe than the electrostatic strain; besides, 
since the continuous current is practically out of the 
question anyway for high potential work the comparison 
of the equality of maximum potential between continuous 
current and alternating current is of little interest. I need 
only add that these numerical results are identical, so far 
as they go, with the figures given by Kapp, and others 
who have made a careful investigation of this question. 


ELECTRICITY AS A MOTIVE POWER IN THE 
DENTAL OFFICE, 


BY 


N onym 


Very few electricians have given this branch of motor 
work any thought, and many of those who have attempted 
to supply the dentist with motors have failed more or less 
because they failed to understand the requirements, and the 
peculiar and severe tests that a dental motor is put to. 
Others have given it up because the small demand and 
small power used does not warrant them in spending much 
time in its study and application. 

The operation of dental apparatus is perhaps one of the 
severest tests of an electric motor. There is no other use 
that a motor is put to (unless it be in operating elevators), 
where it would receive as sudden changes and be called 
upon for such varied requirements as in the office of a 
busy dentist. Let us see what is done: A hundred times 
a day, or more, it is started, stopped and reversed under 
different conditions. For instance, it is started suddenly 
without any load at full speed, then the load is thrown on 
suddenly as when grinding with a large wheel in the 
mouth. The load is then thrown off all at once and motor 
stopped suddenly from full speed, or perhaps reversed 
from full speed to full speed in opposite rotation. Again 
it is stopped suddenly while running at full speed ; 
I mean, stopped on one half a revolution while running at 
perhaps 2,000 revolutions per minute, as is necessary when 
the drill becomes caught in the rubber or between the 
teeth. Here we have to overcome the sudden electric 
strain on the motor and also the heavy sparking at the 
switch and brushes. Again it is often necessary to reverse 
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the motor while running at full speed and perhaps without 
load. Here we have the counter electromotive force of the 
armature to contend with, for the higher the speed and 
the lighter the load, the greater the counter E. M. F. 
Again, we want to run at very slow speed and still have 
good torque and good regulation of power. The next 
moment we want very high speed and good power. 

One who has not been brought face to face with all these 
various requirements would at first thought say, “It is 
not much of a trick to set up a 4 or 4 h. p. motor for a den- 
tist.“ And many electricians have attempted to sup- 
ply the dentist with what they supposed was all 


the dentist needed; and thus the dentist has not 
used the electric motor as much as he would 
have done, had it been all he could ask for. 


Another feature which makes success more difficult is 
the complication of switches, rheostats, friction clutches 
and motor generators, where the power is regulated by 
throwing resistance into the generated current circuit. 
All of these tend to confuse the dentist and make the 
combination more apt to get out of order and be thrown 
aside for the old foot power. 

After making it a study for several years and having the 


advantage of being a dentist myself and so knowing what. 


the requirements of such a machine are, I am able to lay 
down a few useful points, which I have proved in practice 
to meet the requirements, and which I hope may help the 
electrician to meet the demands of the dentist, and also 
furnish food for thought on the subject so that my pro- 
fession may reap the benefit of the progress made in 
electricity. 

Speaking now of a motor used for operations in the 
mouth and operated on the 110 volt continuous current, a 
good, well-made, quiet running, shunt wound, 4 or } h. p. 
is all that is required. With this there is needed a 5 
preferably operated by the foot, that will handle the motor 
through a rheostat. The usual way is to place the rheos- 
tat in series with the armature for variations of power, and 
the usual way to reverse is to reverse the current in the 
armature. The quick stop is usually produced by a cone 
or magnetic clutch in series with the fields. 

My objection to the first and last are these: With the 
rheostat in series with the armature we do not get the 
same relative variations of regulation and power through- 
out the different degrees of power. For instance, on the 
slow speed we have the armature partially magnetized, re- 
volving in a saturated or highly magnetic field ; we do not 
get the same relative regulation and torque on slow speed 
as on full speed, because the relation between the current in 
the armature and field is vastly different from that at full 
speed. 

PThe cone or magnetic clutch throws the work on and off 
the motor suddenly without in any way preparing the 
motor for the sudden change ; besides, it adds complication 
to the combination of parts. It also allows the motor to 
be suddenly reversed without first stopping it, which is, as 
we all know, not a safe plan to follow, especially with 
small motors on high voltage circuits. The better way is 
to employ a switch that will operate in the following 
way: At the first move of the switch the fields 
and rheostat are thrown in series, and, at this same point, 
the armature terminals in short or closed circuit. 
At the next move the armature and fields are thrown in 
shunt, and these in series with the second step of the 
rheostat; here we have the slowest speed, and the arma- 
ture and fields are both receiving their relative amounts of 
current. The regulation and torque is in the same pro- 
portion to the power as it is at full speed. The next step 
of the rheostat gives more power, and so on up to full 

ower. Now, to suddenly stop at this point, the rheostat 
is cut in to the first step where the fields are in series with 
the whole resistance and the armature on short circuit; at 
this point we have the armature revolving in a partially 
magnetized field. It really now is a dynamo, generating a 
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current through the armature closed circuited, and this 
current is what was the counter current of the motor. As 
it now requires power to continue the generation of this 
eurrent, and as the armature is receiving no outside power 
other than its momentum, it suddenly comes to a stop. 
The next move throws the fields and rheostat in series off, 
with little or no sparking with so small a motor. The next 
move back or opposite, again throws the fields in series 
with the rheostat and armature closed circuited. The next 
throws in the armature in shunt, but in reverse current; 
here we have slowest speed in reverse rotation, and the 
next step gives more power; and so on, up to full speed. 

By this method it is impossible to reverse the motor 
from full speed ahead to reverse full speed without throw- 
ing in the rheostat, short circuiting the armature, and thus 
overcoming the the counter k. Mu. F., and at every move it 
puts the motor in its best condition for work at that speed 
or power. 

At the time the armature is on closed circuit, the fields 
are only slightly magnetized, as the rheostat is in series; 
hence we do not get the heavy sparking at the brushes that 
we would by closing the armature in a strong magnetic 
field. The shunt and relation between the fields and arm- 
ature remains the same at all differences of power, as the 
rheostat is in the main and not in the shunt. At the same 
time it converts any good make of shunt motor into a good 
dental motor without any addition or change to the motor. 
All the variations are produced electrically in the motor, 
and none mechanically as by electric brakes or clutches. 
In fact, there is no friction or rubbing of parts during 
quick stop, and so no noise or clicking of a magnetic 
clutch. All is so simplified that the motor is in just as 
favorable a way tooperate under the required variations 
as it is for fan work or any constant load. 

I have been operating on this plan for four years, and 
it has proved to be very practical and satisfactory in its 
operation, and very sensitive to variations at all stages of 
the dentist’s work. 


THE COPPER-ZINC ACCUMULATOR.—IV. 


Tux necessity of a porous partition between the anode and 
the cathode has already been alludedto. Asis well known, 
such a membrane does not contribute to the simplicity of 
theapparatus. Desmazures employs parchment paper in his 
cell; Phillips and Entz cover the copper cable with a lay er of 
cotton. Experience with the lead accumulator has shown 
that the capacity of the same cell increases if either 
the positive or the negative plates are wrapped in envelopes 
of asbestos or parchment paper or similar sheets. The 
rapidity of diffusion or the rate at which the liquids inside 
and outside of the electrode mix is decreased and since 
the charged active material alone does not yield any cur- 
rent, unless there be present the proper amount of the 
necessary electrolyte, it will be seen that the porous par- 
tition is rather a drawback. Besides, the durability of 
parchment paper or cotton with strong caustic potash 
solution is not above suspicion. 

In this field, Professor Aron of Berlin invented his 
mercury-zinc accumulator about ten years ago. This 
combination consists of a cathode and an electrolyte pre- 
cisely the same as that of the copper-zinc battery, but 
instead of the suboxide of copper as an active material 
oxide of mercury is used. This means a decided improve- 
ment in several directions. First, there is no further 
necessity for the porous partition. Like the oxide of 
copper, the oxide of mercury is not perfectly insoluble in 
the caustic potash solution; but even if a trace of mercury 
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should be dissolved, this would have no deleterious effect on 
the zinc electrode. In contact with the zinc plate, mercury 
will be deposited on it and thus amalgamate the zine and 
protect it against local action. This is just contrary to 
what we have seen in the case of copper, traces of which 
give rise to a tremendous local action on the zinc 
plate. Furthermore, the voltage of the mercury-zinc 
accumulator is far above that of the copper cell, being 
about 1.40 volts as against 0.85 volts, for the latter. 
It would therefore seem, other things being equal, that the 
mercury cell would at once surpass everything else in this 
line. But unfortunately the conductivity of the oxide of 
mercury, as it is formed by the electrolytic action during 
the charge seems to be very low and thus hinders its 
practicability. Instead of suboxide of copper, oxides of 
manganese have been also proposed as active material 
(L. von Orth, Leipzig). Although it is obvious that 
manganic acid will be formed during the charge, still, if 
this body should reach the zinc plate, no local action will 
occur. 

The circulation of the electrolyte is another important 
point in connection with the alkaline accumulator. While 
Desmazures proposes to stir up the electrolyte mechan- 
ically from time to time, Messrs. Phillips and Entz have 
devised a heating method, which, it is claimed, performs 
the necessary mixing of the liquid. When the discharge 
of the battery is going on, the solution of zinc, formed on 
the zinc side, sinks to the bottom, being heavier than the 
ordinary solution in the cell. If afterward, the battery is 
charged again, very little zinc is found on the upper part 
of the cell and, of course, the deposition of zine is carried 
on very irregularly over the whole surface of the plates, 
The maintenance of an automatic, good, reliable circulation 
of the liquid, is, according to the opinion of the writer, 
indispensable with a reliable working of this type of battery. 
Even with the lead accumulator, great success has followed 
that little wrinkle in relation to circulation. The rules, 
given for charging a Tudor battery, contain the follow- 
ing : “Each charging has to be carried to the end, until 
large bubbles of gas appear abundantly on the surface of 
the liquid.” 

In practice it will be found that it always takes 20 to 30 
minutes from the beginning of the development of gas to 
reach that point, and the gas bubbles evolved set up such 
a strong circulation of the whole liquid in the vessel that 
it is mixed wonderfully well. This rule, followed up 
regularly, has most likely more influence on the life of the 
brown plates than the peculiarity of the construction of 
the plates, given a certain solidity of the lead support to 
begin with. 

t seems to the writer, however, that the kind of circula- 
tion obtained by heating the vessels is not of the most reli- 
able kind and that further progress could be made by 
applying proper devices for a good circulation, which must 
of course be simple, automatic and inexpensive. 

Means for keeping out dust and the carbonic acid of 
the air are also pertinent with this type of battery. A 
layer of paraffin oil does not prevent the absorption of 
carbonic acid by the caustic potash. This may be easily 
seen by exposing to the air for some days a caustic solution, 
absolutely free from carbonates, and covered with a layer 
of half an inch of paraffin oil. There will not be much 
difference between this solution and another one of the 
same initial composition, but not covered at all by 
paraffin. Paraffin oil, like water, alcohol and a good 
many other bodies, also absorbs carbonic acid and, of course, 
gives it off to the caustic potash and absorbs again, and so 
on. The effect is as if the carbonic acid went right through 
the paraffin, and just as it would do with a porous diaphragm. 
As soon as the liquid has absorbed a certain quantity of 
carbonic acid, zinc is precipitated and eliminated in the 
form of basic carbonate of zinc. After a certain time, a 
decided decrease of the capacity of the cell will be noticed 
and it will be necessary to renew the electrolyte by a fresh 
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alkaline solution of zinc. In this respect, only an airtight 
cover with a gas-valve will protect the liquid sufficiently. 
The Resistance of the copper-zinc accumulator varies 
atly with the temperature, much more so than that of a 
lead cell. It is quite considerable at temperatures near the 
freezing point and quite small at high temperatures. At 
130 degs. the resistance is about double what it is with a 
lead accumulator of the same capacity in watt hours. The 
efficiency of the battery depends, of course, upon the resist- 
ance and is, therefore, highest at the very highest pos- 
sible temperature. Since the resistance is made up of several 
components (resistance of the electrolyte, resistance be- 
tween the zinc layer and its support, resistance between the 
porous copper and its gol gabe resistance caused by the 
porous partition, etc.), the above remarks are very general. 
The Capacity depends also on the temperature of the 
cell. With the lead accumulator one may say that between 
temperatures of from 32 to 68 degs.,—the capacity of the 
cell being 100 at 68 degs.—for each degree downward the 
capacity diminishes 4 per cent. At 32 degs. F., the capacity 
is only about 80. Now, the same thing is true even toa 
greater degree in the case of the copper cell. There is 


good reason to believe, that this decrease of capacity 


epends main on the state of fluidity or viscosity of the 
electrolyte. One can imagine that the lower the tempera- 
ture the thicker electrolyte becomes until at last it is solid; 
at this point, no capacity at all would be found in the 
cell. 


THE WESTON TELEGRAPH RELAY. 


Tux remarkable sensitiveness of the Weston voltmeter 
and its accuracy in determining small differences of poten- 
tial has Jed the inventor, Mr. Edward Weston, to adapt it 
to telegraphic work, and a patent has recently been issued 
to him covering this novel application of a well-known 
device, slightly modified, as shown in the accompanying 


Fra. 1.—THE WESTON TELEGRAPH RELAY. 


engravings. Here Fig. 1 shows the plan of the instrument, 
Fig. 2 is a sectional view, Fig. 3 shows the movable coil 
and Fig. 4 is a diagram of the circuit. 

When the current comes over the line circuit, the coil J 
tends to set itself in a position transverse to the lines of force 
of the magnet a, and it therefore rotates on its pivots, and 
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so moves the contact arm o into contact with the adjustable 
contact stop Q, thus establishing a local or relay circuit. 
While the movement of the coil depends as before upon 
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Fias. 2, 8 AND 4.—THE WESTON TELEGRAPH RELAY, 


potential difference, the extent of movement is not meas- 
ured, nor is it material so long as it is sufficient to move 
the circuit-closing arm of the relay circuit into and out of 
contact with its stop. The main thing needed is great 
sensitiveness of the coil, so that it will respond instantly 
and quickly to any current, however small, which may 
pass through it. It, therefore, becomes important not to 

rovide the coil with any means tending to retard or check 
its motion. It is also desirable to make the coil as light 
as possible, so that the retarding effect of its own inertia 
will be reduced. With these objects in view the coil, as 
represented in Fig. 3, consists of a helix wound upon two 
transverse bars T of paper or light metal, which are secured 
to the pivot shaft 1. The vertical portions of the coil, 
therefore, which enter the field, are merely parallel strands 
of fine wire. The resistance of the coil to its impressed 
motion due to the current is, in this way, reduced to a 
minimum. 

The great advantage claimed for this instrument is the 
exceedingly small amount of current required for its oper- 
ation. The measuring instruments of the same type are 
so extremely sensitive and accurate that, according to Mr. 
Weston, it is safe to say that this apparatus will work 
under a current strength of much less than one ten-thou- 
sandth of an ampere. According to Mr. Weston the new 
relay will permit the working of longer main lines with 
less battery power, and line conductors of smaller cross- 
section, coupled with greater certainty and accuracy of 
operation. 


THE PAN-AMERICAN TELEGRAPH LINE. 


A syndicate has been organized for the purpose of con- 
structing a Pan-American telegraph line to extend alon 
the Pacific coast from Victoria, British Columbia, to Santi- 
ago, Chili, passing through the United States, Mexico, the 
Central American States and the Pacitic coast countries of 
South America. 
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THE WASHINGTON CONVENTION. 


S a place at which to hold a winter convention, it 
must be admitted by everybody that Washington is 
hard to surpass. At any time it has countless points of 
charm and interest, but when Congress is sitting and the 
whole atmosphere of the town is athrob with national 
politics and controversies, he is indeed a dull man whose 
pulse is not quickened on thus finding himself at the very 
heart of affairs, participating at will in historic scenes and 
shouldering celebrities at every turn. 

The National Electric Light Association will meet in 
Washington next week, and the wisdom of the choice is 
already seen in the promise of an unusually large attend- 
ance. Not only is the National Legislature engaged with 
questions of the most vital importance, and debating them 
with an ability that certainly has not been excelled of 
late years, but the national electric light legislature has 
also a good many large topics for its earnest and careful 
consideration. The industry throughout is on the move, 
and the returning times of normal prosperity find it con- 
fronted with new issues. The industry to-day is freer than 
before. Never was the power of the parent companies 
less; never was the strength of the local companies acting 
together greater; never was there a fainter desire on the 
part of the supply houses to dictate, or even suggest, the 
lines upon which the Association should be run. 

It is already known, as we have said, that the attendance 
will be large, but if any of our readers who ought to go are 
still undetermined, we urge them to make up their minds at 
once to the trip. These are still days of economy, but bet- 
ter times are near and the expense is so slight as to bear no 
relation to the good that can be derived for meeting old 
friends, making new, sizing up the situation, and imparting 
as well as receiving the cheer and encouragement with 
which to speed the arrival of the next long, solid era of 
prosperity. . | 


EXTINGUISHING LIBERTY’S TORCH. 


ONCE again it is proposed to quench the torch of the 
Bartholdi Statue of Liberty that stands so conspicuously 
at the entrance of New York Harbor, and faces the 
incoming stranger who has just braved the terrors of 
the Atlantic for the sake of anew home. The Secretary 
of the Treasury has virtually pronounced the light of 
Liberty a nuisance. The Lighthouse Board has informed 
him that the statue as a beacon is of no use whatever, 
standing on no range and being too far inland. Moreover 
the generating plant has run down, or been allowed to 
deteriorate, and the appropriations are insufficient for work 
really needed elsewhere. The secretary therefore wants 
the House of Representatives to order the extinction of 
the Statue as a beacon. 

This strikes us as a rather lame and impotent conclusion 
to arrive at in view of the fact that the Statue is the gift 
of a friendly nation and can certainly be made ornamental 
should it perchance fall short of utility. New York has 
been rather unlucky in its attempts to get first class elec- 
tric beacons. The tall tower at Hell Gate was abandoned 
because its light was too strong and now the Statue of 
Liberty is to be given up because its light is too weak. It 
appears that the cost of maintaining Liberty now is less 
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than $10,000 a year. That ought not to tax the Light- 
house Department very severely; but if it does, we believe 
the Franco-Americans on each side of the Atlantic would 
raise enough money to create a fund for the work. Be- 
sides the lighting of Liberty might be improved both as 
to operation and as to the form of the light. It might be 
possible to light the Statue with current sent through a 
cable, and thus dispense with the island plant. It seems 
to us that the Statue itself has never been quite success- 
fully handled. Why would not a couple of search lights 
be an improvement over the present method? Or perhaps 
the whole figure could be outlined. We have no definite 
plan in mind, but in conveying to our readers what seems 
to us to be a not very satisfactory piece of news, we suggest 
that in the rehabilitation of the Statue of Liberty as a 
beacon there may be both opportunity and glory for some 
of them. 


REPARATION OR RECONSTRUCTION OF 
INCANDESCENT LAMPS. 


Electrical litigation has served to establish or confirm 
more than one principle in law and the recent decision of 
the Circuit Court of Appeals in the case of the Edison 
Electric Light Co. (General Electric Co.) vs. the Davis 
Electrical Works, brings out a rule which has a wide bear- 
ings on apparatus involving devices subject to “ combina- 
tion” claims. Considering the second claim in the patent, 
the one in controversy, the Court takes the view that the 
only new element in the combination is the carbon filament; 
and that this in use in a vacuum represents the entire 
advance from the state of the art, so far as that claim is 
concerned. After reciting and discussing a number of prev- 
ious decisions on the question of what constitutes repair as 
distinguished from reconstruction of patented mechanical 
devicer, the court comments on the arguments and affidavits 
submitted and cites that of the appellants who argued that if 
the injunction were allowed to stand it would give the com- 
plainants the same benefit as though the patent contained 
a claim for the filament alone. While admitting this con- 
tention, and citing the Bell telephone claim as a case in 
point, the Court nevertheless holds that if the new element 
in a combination is associated in the claim with additional 
elements which, in the state of the art, there is no practical 
method of replacing by others, the patentee obtains the 
same practical advantages as though this new element had 
been claimed alone,—at least until the art makes new dis- 
coveries ; but the patentee, it holds, ought not to be de- 
1 of his just rights because under some circumstances 

e gets incidental advantages beyond what he expressly 
bargained for. But it seems that one of the principal 
affidavits presented by the defendants had an effect upon 
the judicial mind exactly opposite to that which it was 
intended to have. This affidavit likened the renewal of 
the filament in an incandescent lamp to the replacing of 
the wick in an oil lamp, and further compared the opening 
of the glass globe for the insertion of the filament to the 
removal of the glass chimney in order to facilitate the 
insertion of a new wick. The Court holds, contrarily, 
that so far from the filament being the mere wick, it is 
itself essentially the lamp, that is, the electric lamp of 
Edison. “In essence, the filament, duly charged, is the 
light-giving thing. It can give light without the glass 
receiver or the vacuum, though it does it better and 
longer with them.“ On these and other grounds the Court 
holds that the injunction issued from the Court below must 
be allowed to stand and thus the question of incandescent 
lamp repairing would appear to be for the time being 
determined, so far as the District of Massachusetts is con- 
cerned. We have an idea that the question of the repair, 
even reconstruction, of patented devices is barely settled 
yet. Probably nearly all the electric light and electric 
railway companies in the country to-day are repairing and 
reconstructing, frequently, patented devices that compare 
broadly with the lamp. Some of us remember the time 
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when the old parent ae Se insisted on doing all the 
repairs at terrific prices. They don’t now. 


THE AMERICAN GONDOLA. 


Oxer of our articles this week illustrates and describes 
the successful appearance of an American electric launch 
upon the waters of the Adriatic, at Venice. The launch 
was taken from the World's Fair lagoons after successful 
service and lots of hard work, and carried to Venice, where 
its operation has been witnessed with intense interest by 
the whole population, which has a most natural curiosity 
to see how the new comer can compete with the historic 
gondola. The scene depicted in our illustration, showing 
the launch on the Grand Canal, off the Doge’s Palace, is 
full of suggestiveness, and we can readily imagine that 
many a poor gondolier fears to find his occupation gone. 
It is the intention, we are informed, to put a number of 
these launches on the canals of Venice. No objection can 
be raised to them, even on the score of uncomeliness, for 
as they are now, without any pretence at special splendor, 
the launches have fine, graceful lines and they can, if 
necessary, be made in the shape of gondolas, just as the 
first railway carriages simulated in their curves the outlines 
of the old stage coaches. Moreover, the gondolier, whose 
present task is a hard one, can obtain much easier employ- 
ment, if he will, handling a launch with a few turns of the 
wrist. 

In this country, it may be said, the future of the electric 
launch is now well assured, both by the brilliant demon- 
strations of a practical nature at the World’s Fair, and 
by the intelligent interest now being taken in them by 
some of our wealthiest amateurs. A new thing sustains 
no harm by having fashion enlisted in its behalf. Naphtha 
launches have been a most deserved success, and there are 
now a great many afloat, with the likelihood of more to 
come; but our conviction is strong that the electric launch 
is destined to be par excellence the American gondola. 


MYSTERIOUS ELECTRIC LIGHT FIRES. 


Tue “ drive“ which the Fire Underwriters of New York 
have recently been making on electric lighting and electric 
railways, as a cover for an excuse to raise insurance rates, 
will probably lead to no more results than have similar at- 
tempts in the past. The desperate character of the latest 
attempt, is shown by the fact that an increased rate is put 
on buildings wired for electric lighting, whether current be 
used in the huilding or not. In other words, owners of 
buildings are fined for preparing to use the current at some 
future time. Electric lighting has had to contend with 
many difficulties and has passed through more than one 
crisis, and we have no fear that it will suffer permanent 
injury in the present instance. But while inveighing so 
strongly against a maximum 220 volts, the Underwriters 
seem to have lost sight entirely of a service which has ex- 
isted for years, and which in their blind antipathy to elec- 
tric lighting seems to have been left entirely unmolested. 
We refer to the stock ticker and news quotation service, 
the circuits of which enter hundreds of buildings. These 
systems are operated at a potential of about 300 volts 
alternating, and when breakdowns occur two circuits are 
coupled and the potential run up as high even as 600 volts. 
The insulation of these lines has never been put forth as a 
model in its way; on the contrary, we have known 
instances where these circuits have been used as a con- 
venient “ground.” Is it any wonder, therefore, that we 
frequently hear of mysterious fires due to electric light 
wires? It would be interesting to know the number of 
buildings in which mysterious “electric light“ fires have 
occurred which were also provided with stock tickers, and 
we commend this subject to the attention of the New York 
Fire Underwriters. If they propose to be severe, let them 
be severe with justice and discretion. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


í 
ELECTRIC LAUNCHES ON THE CANALS OF VENICE. 


THE succees of the electric launches on the lagoons of the 
World’s Fair at Chicago was so marked that the idea of trying the 
same boats on the lagoons and canals of Venice at once suggested 
itself. The result was that one of the launches which been 
in service at Jackson Park from the early spring was shipped last 
September to Venice, her motor and batteries being removed from 
the hull for the Atlantic voyage, Arrived at destination, the var- 
ious were all reassembled, and under the fitting name of 
„Venezia the little craft made her first appearance in the waters 
so long monopolized by the song and oar of Adria’s gondolier. 
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THE MAGNETIC ELECTRIC RAILWAY—AN UNDER- 
GROUND CLOSED CONDUIT SYSTEM. 


THE many objections offered to the overhead construction 
required for the present trolley system of electric street railways, 
have induced inventors to try to evolve some system of 
electric propulsion which would eliminate the objectionable 
features of the overhead wires, by using some kind of under- 
ground conduit, from which the current could be conveyed to the 
motors on the car. Many different systems have been tried with 
varying success and we have illustrated them in our columns from 
time to time. We now take pleasure in presenting to our readers 
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THE AMERICAN ELECTRIC LAUNCH VENEZIA,“ ON THE GRAND CANAL, VENICE. 


It is needless to say that she created a sensation, for her quiet and 
graceful performance, so different from the noisy, fussy move- 
ments of the steam launch, gave immediate proof that in the 
electric boat the time-honored gondolier had at last met a rival 
against which no halo of poetry and romance would help it 
greatly. Our picture of the Venezia” was made recently as 
she lay in the waters of the Grand Canal right opposite the Doge's 
Palace. Mr. R. N. Chamberlain, whose intelligent engineering 
supervision did so much to render the boats a success at 
the Fair, where they carried 800,000 passengers proceeded 
to Venice as soon as he could be spared from Chicago, and 
had the boat fixed up in good shape. She now has 68 cells in 
4 groups, governed by a mechanical controller. In order to protect 
her hull against the weeds and action of the canal water, her hull 
bas been sheathed with copper. The success of the boat is indu- 
bitable, but we understand that the fieet of which she is the proto- 
will all be longer, so as to afford greater passenger capacity. 
isitors to the World’s Fair wil] note that her deck housing is 
slightly changed, it being now made to conform to the general 
style of the quaint cabin-top seen on the gondolas, in Venice, but 
not very much in evidence on the gondolas used at Chicago. 


for the first time, an illustrated description of the closed conduit 
system of the Magnetic Electric Railway n of Salem, 
Mass., which has been attracting a great deal of attention from 
electricians for the past few months, —a system in which the con- 
duit laid along the street between the car rails is entirely dead, 
except at the moment when a car is directly over any one sec- 
tion. The two engravings shown herewith illustrate the method 
of construction, one showing a longitudinal and the other a trans- 
verse section, through the conduit. 

The construction is extremely simple and consists of a series of 
brass pipes or tubes A A, about 23 of an inch thick, laid in the 
street, between the rails, only the upper surface of the pipe being 


e d. 

Each pipe is filled with a core of wood or other insulating 
material shown clearly in the sectional view, with a slot running 
length wine of the pipe about one inch wide and two inches deep. 
In this slot are two steel rods C C about one-fourth of an inch in 
diameter lying loosely and so connected toa flexible wire, D D, 
as to allow the rod free play up and down in the slot. 

These flexible wires are connected through each end of the 
brass pipe, which is hermetically sealed, with the main line wire 
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F F or substitute for the trolley wire. This line wire is in a 
conduit with the feed wires buried in the ground, more easily seen 
in the sectional view, Fig. 1. The steel rods are thus connected 
with the main line. The pipes are about 10 feet in length and 
laid with intervening spaces of about six feet. 
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Fic. 1.—THE MAGNETIC ELECTRIC RAILWAY.—TRANSVERSE 
SECTION. 


D 


Underneath the car, which is equipped with the ordinary motors, 
are two magnets M M, Fig. 2, and two metal contact brushes 
E E, the brushes being placed close to the magnet and nearer the 
ends of the car. When the magnet under the car comes over the 
brass pipes, the rods in the pipe are instantly drawn up to the 
inner surface of the pipe and the pipe is thus connected with and 
becomes a part of the main line. The current then passes through 
the contact brushes to the motor. The distances between the mag- 
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worked out under the supervision of Mr. Mark Loud, the elec- 
trician of the company, and Mr. M. H. Ballou, consulting engineer 
forthe company. Mr. Loud has spent much of his time in develop- 
ing the electrical features of the system, and Mr. Ballou who is 
an electrical engineer of some 10 years’ standing, has brought to 
the system much valuable experience in electric railway work, 
and has worked out the mechanical details for actual service con- 
struction. The company is a strong one, and is composed of the 
following officers and directors: L. G. Burnham, Boston, presi- 
dent; C. E. Hubbard, Boston, treasurer; Henry W. Peabody, 
Boston; F. Lincoln, New York; B. W. Russell, J. N. Peterson, 
A. F. Huntington, Charles Sanders, J. H. Poor and Edward H. 
Brown, directors. 


THE GRIFFIN ELECTRIC RAILWAY CONDUIT. 


AMONG the railway conduit systems recently 5 forward 
that known as the Griffin system ap s to be well worthy of 
consideration and study. By reference to the accompanying en- 
graving it will be seen that the prominent feature of this system 
consists in the entire separation of the electrical from the drainage 
system. Beginning with the mechanical construction, it will 
noted that the system embod ies a slot in the roadbed and em- 
loys yokes, similar to those used in cable systems; but with this 
ifference, namely, that the yokes are so small that they are suf- 
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Fig. 2.— THE MAGNETIC ELECTRIC 


nets and the intervals between the brass pipes are so arranged that 
before the rear magnet and brush have left the section the front 
magnet and brush are over the next section so that there is a con- 
tinuous current through the motor. The moment the magnet 
has passed by any section of the pipe, the rods drop down to the 
bottom of the slot and the brass pipes become dead and harmless, 
so that no section of pipe is alive except when under the car. 
Injury to any one of the pipes or sections does not affect any other 
section, or delay the car. 

The experimental section at present laid down at Salem, 
although somewhat crude, has stood the test of all kinds of 
weather, and every electrical engineer who has seen it, has spoken 
in most marked terms of praise. There is no doubt that it does 
its work, and the car runs as smoothly and with as much cer- 
tainty as if it depended upon its current from the conventional 
trolley. There can be no danger to horses by this system as no 
section of the pipe is alive, except the one immediately under a 
car. The brass pipe, which comes a little above the surface has 
been calculated to stand the bammering of the heaviest traffic 
and will last for years. The construction may be of the moat 
substantial kind, the pipe being imbedded in cement, laid on 
top of the conduit containing the feeder wires, or between sup- 
porting steel flanges if preferred. No expensive foundation 
work is required, as is necessary where an open conduit is 
used, but the whole structure can laid on top of the regular 
street railway cross ties. 

The system is the invention of Mr. Edward H. Brown, of 
Salem, a young lawyer of that city, and the details have been 


RAILWAY.—LONGITUDINAL SEOTION. 


ficiently strong and rigid to act as the foundation of the complete 
structure without bracing. The conduit yokes are only 20 inches 
deep and 18 inches wide on the inside, which is ample for drain- 
age, and they evidently occupy much less space than the cable 


THE GRIFFIN CONDUIT RAILWAY SYSTEM. 


conduit. The total depth of yoke, 26 inches brings it above the 
level of gas and water main so that the cost of laying is corres- 
pondingly diminished. 

The device for insuring that all surface water be kept out of 
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the section where the wires and insulators are fixed will be seen 
to consist of an apron overhanging the electrical section of the con- 
duit and running its whole length. A double curved arm ing 
the trolley or contact device is connected to the car and presenta 
no structural difficulties whatever. Manholes and hand holes 
placed at suitable intervals allow of ready inspection and repair. 

While the apron insures dryness of the electrical section of the 
conduit and thus would, of itself, secure high insulation of the 
conductor even with the usual forms of insulators, additional in- 
sulation could be secured in the Griffin conduit by introducing an 
oil insulator which, it is estimated would give an insulation resist- 
ance of 10 megohms per mile with insulators only 25 feet apart. 
The leakage would therefore be practically reduced to nothing 
and with it also the deterioration of the structure from electrolytic 
action. 

The trolley wheel and its insulated protector is so arranged 
that it is impossible for it to jump from the conductor and thus 
prevents the production of arcs which would soon wear out the 
contact device. The conductors being placed below the surface of 
the earth and not in contact with any overhead conductors, it 
goes without saying that immunity from lightning is insured. 

A model of the Griffin system can be seen at the offices of the 
Electrical Conduit Traction Equipment Company, in this city, who 
are exploiting the system. 


ELECTRIC CANAL BOAT PROPULSION WITH 
SPECIAL REFERENCE TO THE ERIE CANAL.? 


BY JOSEPH SACHS, 


ELECTRICITY has been suggested at various times as a source of 
energy for the propulsion of canal boats, but bas never been 
brought to any such degree of prominence as within the last two 
or three years. The method as generally proposed and which 
was tried on the Erie Canal near Rochester during the latter part 
of 1893 consists in placing an electric motor upon the canal boat 
which revolves a screw propeller at the stern. This electric 
motor receives its current from suitable overhead wires through a 
flexible contact arrangement. There certainly is no doubt in 
regard to the successful mechanical operation of such a combina- 
tion, but this method is not the only, and certainly not the most 
feasible and economical plan of operating canal boats. 

There are in fact five other methods (six with propeller) of 
propelling boats in shallow and narrow bodies of water. They 
may be divided as follows: 

1, Propellers. 2. Flexible submerged cable towing system 
(similar to European methods). 8. Rigid rail towing or hauling 
Peron, 4. Rigid rail towing or hauling (eubaiereed): 5. Mov- 
able cable. 6. Motor locomotive haulage. 

The requirements for the successful system may be enumera- 
ted as follows: It is particularly n to deepen the Erie 
canal, as with the present depth of hardly 7 ft. the present maxi- 
mum speed of 214 miles per hour can hardly be maintained. In- 
asmuch as the successful method must attain at least 8 miles per 
hour, if not more, the canal must first be deepened. The method of 
propulsion must not injure the canal structure. It should appeal to 
the boatman as a better and cheaper method. The chance of 
breakdown of propelling machinery should be reduced to a mini- 
mum. It should enable the present methods of propulsion to be 
continued. Any structure erected should be strong and not 
easily disabled. The system should require as little machinery as 
pos ble upon the canal boat. The source of current supply should 

constant. 

Class I, Propeller.—Although this method would include all 
boat propellers such as paddle wheel, jet or screw, it has been 
found that the screw is the most feasible. 

There are three methods of applying the screw to canal boat 
propulsion. 1. By placing the motor and screw directly upon the 
canal boat. 2. By the use of separate propelling tugs that car 
no freight. 8. By the use of a false or detachable stern whic 
holds the motor and screw. With any of the above methods it is 
necessary to have some source of current supply. The most gen- 
erally proposed and practical method consists in suspending a 
wire or wires over the canal. As the canal cannot be used as a 
return circuit two wires are necessary for boats going in each di- 
rection (four wires for both). Arrangements must also be made 
to permit the boat to move laterally and therefore some form of 
fiexible trolley carriage must be used. The most feasible plan of 
applying the screw will be some form of separate tug or false 
stern as by such arrangement various objections to placing the 
motor directly on the boat are obviated. Such methods will also 
be somewhat more efficient. 

Objections to any propeller methods are: 1. Low efficiency 
of screw propulsion, and large operating expense. 2. Equipment 
of boats with motors. 8. Injury to structure by wash. 

The effective energy to move a certain boat at a certain speed 
through a body of water is the same, no matter how the boat is 
propelled. The method of accomplishing this with the least loss 
above the effective power necessary is certainly the most efficient. 
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In some sort of direct pulling or hauling system this loss will cer- 
tainly be less than with the screw. 

C No. 2.— ed Cable.—The method consists in laying 
at the bottom of the canal a chain or cable which is raised an 

d over rollers or friction drums on the propelling or tow- 
ing boat which firmly grasp the cable or chain and by rotating 
pull the boat along the canal. This system is extensively used 
in Europe. A separate towing boat is used with suitable engine 
and boiler and the machinery necessary to pull on the cable or 
chain. In 1875 such a system was tried on the Erie but found 
to be unsuccessful. The electric motor can readily be substituted 
for the engine and boiler in such systems and current can be sup- 

lied, in a similar fashion to that used in the previous method. 
nstead of using two wires, one would only be necessary for 
each direction as the cable could be used asthe return. As the 
motor takes up much less room than the engine and boiler a 
separate towing boat would perhaps not be n as in the 
European systems, but the motor and machinery could either be 
placed directly on the boat or upon a detachable platform as 
suggested by a German engineer. Such methods would not be 
successful on the Erie. Suffice it to say that it has been tried and 
found wanting. The principal objections are the slipping of the 
chain or cable, the large amount of slack chain each boat must 
take up and the necessity of dropping and taking up the cable a 
great number of times caused by the many locks on the Erie. 

Class 3, Pulling on Rigid Rail (Eæterior).— This method con- 
sists of arigid rail or rack adjacent to the canal and parallel 
thereto, A motor is placed on the boat and rotates suitable rollers 
or pinions which engage the rail or rack and extend from the boat 
upon arms. The current is furnished by similar means to those 
in the previous cable methods but the lateral movement of the 
boat is obviated. The structure supporting the rail also supports 
the wire. Such a method is quite practical but also has some of 
the objections of the former cable method. The efficiency of the 
two are very nearly alike. | 

Class 4, Pulling of Rigid Rail (Submerged).—This method is 
the reverse of the above. Instead of placing the rail adjacent to 
the waterway it is laid at the bottom of thecanal. A motor is 
placed on the propelling boat and rotates the roller engaging the 
rail or rack. The shaft to which the rollers are attached extends 
through the bottom of the boat. In such methods it is necessary 
to have a separate propelling boat. A single contact wire arrange- 
ment can be used as in either of the previous rail or cable methods. 
Such a method would no doubt operate mechanically but would 
be very costly and no more efficient than any of the previous pul- 
ling methods. 

Class 5, Moving Cable.—This method is similar to the operation 
of an ordinary cable road with the difference, that instead of the 
cable pulling cars it is connected with the canal boats. The 
enora plan would be to generate electricity in one or two very 
large central generating stations where water power could be 

rocured and distributed at high pressure to electric cable operat- 
ing stations located along the route of the canal. Here large elec- 
tric motors would operate the cable machinery and move the cable. 
An arm would extend from the boat to the moving cable and by 
use of suitable gripping devices the boats would be pulled along. 
The boat would actually be moved wholly mechanically but the 
system as a whole would be an electric method. The various los- 
ses in the many transformations of energy, the operation of the 
long cable, the many cable power plants necessary and the ex- 
tremely large cost and complicated mechanism would appear to 
make this method somewhat impractical. 

Class 6, Motor Locomotive Haulage.—This method is really an 
elaboration of the old and primitive mule method, but instead of 
the slow and uneconomical animal a more rapid, efficient, electro- 
mechanical mule is substituted. It consists in running an electric 
motor parallel to the canal upon a suitable structure or track and 
receiving current from contact wires adjacent thereto. This 
motor locomotive is connected with the boat by suitable means 
and hauls the same by being propelled along the track or struc- 
ture. Such electric locomotives may be large and heavy and be 
controlled by a motorman directly thereon and haul a train of 
boats necessitating a large, heavy and strong structure of track ; 
or they may be small and run upon a light structure, each motor 
being attached toa single boat and the motor on the structure 
regulated from the boat. The first method would necessitate the 
location of tracks on each side of the canal and would interfere 
with the present methods and be very costly and perhaps some- 
what impractical. 

The author believed in the latter method will be found a solu- 
tion of the electric canal boat propulsion problem. A light, 
strong structure can be erected along the canal in such manner as 
not to interfere with the present methods. Upon this support, 
small electric motors are adapted to be propelled in either direc- 
tion by a current received from wires supported on the structure. 
The boat in the canal is connected with the motor by a tow line 
and the motor is started, stopped and regulated from the boat. 

Although the boats may be coupled each boat is pulled by a 
separate motor thereby permitting the erection of a light, small 
structure only strong enough to stand the strain of one boat. All 
the motors are regulated from one source on the first boat. De- 
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vices are arranged for switching and passing of the boats and special 
arrangements for furnishing current and gripping the rail are 
used. The motors for both directions may be operated on one or 
both banks of the canal or suspended overhead. 

The main features of such a method are: 1. The boats are not 
changed. 2. Any other method may also be used. 8. Economy 
of operation. 4. No damage to canal structure. 5. No machinery 
on boat. 6. Chance of being stalled reduced to a minimum. 

The method of haulage last described is certainly very feasible, 
and perhaps the most practical of the various haulage systems 
described. As compared with a screw propeller method it is very 
much more efficient and has none of its disadvantages. A saving 
of over 15 per cent. can be shown over the operation of the pro- 

ler method. This is taking into consideration the cost of plant, 
interest, coal, maintenance, labor etc. 

To operate 600 boats constantly moving on the Erie Canal (800 
going each way) at three miles per hour in 8 ft. of water and 
allowing a constant operation at this rate for 220 days the trolley 
propeller plant would cost 64. 500, 000, and operating expenses 
would amount to about $800,000 for that period. 

Too the same number of boats by the hauling method 
the first cost of plant would be $5,550,000 and cost of operation 
about $680,000. 

If the electric propelling system is installed and maintained by 
the State and we do not consider interest on plant, a much greater 
saving can be shown, in favor of the hauling method. With a 
properly installed plant, on this basis, from 80-50 per cent. can be 
saved over the present steam method. 

It will be seen that although the first cost is greater in the 
latter method the operation of ts per boat-mile would be leas. 
Aside from this fact however, the latter method has so many ad- 
vantages over the propeller that some form thereof will no doubt 
be the future method of operating canal boats. 


MISCELLANEOUS. 


ESSENTIAL STATION INSTRUMENTS.! 
BY PROF. D. c. JACKSON. 


THE term, station instruments, may be made tocover a variety 
of tools and indicating devices from the coal shovel to the main 
fuse block. 

A great many of the fires in electric stations start at the switch- 
board. This can be made almost absolutely safe, and with proper 
construction switchboard fires should be almost unknown. Build 
your switchboards of non combustible material. Marble is not 
very expensive, and is better than slate. If combustible material 
is used for the board, never make it solid, but arrange it simply as 
a skeleton upon which the instruments may be secured. Set the 
switchboard at least two feet (three feet is better) from the wall, 
and have all the wiring done in the best possible manner and in 
pan sight. Under no circumstances close the ends of the space 

ack of the board, making it into a sort of rubbish closet. 

The switchboard should be located conveniently, and the 
instruments conveniently placed thereon. The dynamo instru- 
ments should be bunched together, and the different devices 
belonging to each individual dynamo circuit should be placed in 
vertical rows. Pressure indicators, cutting-in galvanometers, 
ground detectors, and other instruments which are common to all 
the dynamos should be placed where they are easily seen by a 
man at the dynamo regulators. Devices placed in the feeder 
circuits may be placed either above or at one side of the dynamo 
instruments. In any case the arrangement should be such that 
extensions may be easily made. 

The number of instruments on the dynamo and feeder circuits 
should never be multiplied unnecessarily. Their type and number 
in any case depends upon the type of the apparatus and the pur- 
pose for which they are used. If arc light dynamos with separate 
regulators or controllers are used, these should be solidly mounted 
near the dynamos to which they belong. In each case the maxi- 
mum of safety and convenience should be sought in the arrange- 
ment of the instruments. The arrangement of the standard panel 
switchboards of two or three prominent manufacturing companies 
may be followed with profit. Where two or more classes of ma- 
chinery are used. the different types of dynamos should be set 

gether, and the switchboards should be distinct, but side by 
side. 
Let us drop the electrical question now and go over to the 
steam side. The first instrument on this list is a platform scale 
for weighing in the coal. Daily records of coal consumed should 
be carefully kept and compared with records of the electrical 
output day by day, week by week and month by month. 

The coal shovel is a very essential instrument which requires 
a great deal of careful supervision. The coal records and autoinatic 
records of steam pressure serve this purpose. An automatic steam 
pressure recorder is not an expensive instrument. If one is 
properly installed and its indications are acted upon by the 


1. Abstract of a Tapar ee before the Northwestern Electrical Association, 
U 


Milwaukee, January | 


THE ELECTRICAL ENGINEER. 


168 


manager, it will soon save its cost. Thermometers in the feed 
water pipe and in the steam pipe are not essential to the operation 
of a station, but they are certainly advantageous. A throttling 
calorimeter made up of ordinary fittings is also serviceable. They 
are not kid-glove affairs, but good common sense appliances. 
Steam gauges on the boilers are essential, but it is not usual to put 
one in the steam-pipe near the engine. It is a good idea, how- 
ever. Five to ten per cent. of the fuel used on day load makes a 
considerable item in the period of a year, which will pay for the 
recording boiler gauge and a gauge in the engine pipe, besides 
adding a sum to the dividend account. It is true that the gauge 
in the engine pipe does not remove the fireman’s impulse to reduce 
pressure by throttling, but if his work is constantly under inspec- 
tion, the impulse is much less likely to be irresistible. In this 
connection, let me remark regarding the usual practice of cutting 
off the condenser at times of light load when condensing engines 
are used. Under such circumstances, fuel is saved by keeping the 
condenser running, but reducing the boiler pressure to hold the 
engine cut off at an economical point. 

Another instrument of much use is the engine indicator. This 
is particularly useful in determining whether the engines are 
working at their most economical cut-off and whether the valves 
are properly set. If cards are taken at fixed intervals and filed 
for reference, they may be made a decided aid in the effort to 
* everything at the most economical point. 

have spoken particularly of instruments that are frequently 
not used in the stations, but which can be made of much valuable 
assistance in reducing expenses. These are not varnished 
theoretical ideas, but hard common sense dividend earning 
suggestions. They can be put into service without increasing the 
operating costs in any way, and the instruments will ordinarily 
quickly pay for themselves. 


THE LATEST THINGS IN ELECTRICIT T.“ 


THE author first drew attention to the difference in the condi- 
tions existing now and ten years ago in the prices of materials 
and the gullibility of central station managers. He next referred 
to a new wire the insulation of which consists of cotton just as it 
comes from the gin saturated with a high grade of insulating 
compound. Regarding transformers, he spokeof the newer types 
embodying the designs which obviated the necessity of oil insula- 
tion and had the fuse-wires accessibe for renewal in case of a blow 
out. Great progress had also been made in high candle power 
incandescent lamps; lamps of 500 and 1,000 c. p. now being avail- 
able burning at from 27, to 234 watts per c. p. Reference was 
also made to the improved alternating arc lamps and to Mr. 
Tesla's work in high frequency lighting. 


THE ACTION OF ELECTROMAGNETIC RADIATION ON FILMS 
CONTAINING METALLIC POWDERS.® 


AFTER noticing the resemblance of the phenomena exhibited 
by tubes containing metallic filings shown by Mr. Croft on Octo- 
ber 27th, to those of photoelectric impulsion cells, he described 
films of gelatine and collodion containing metallic powders. 
Directions for preparing the films are given inthe paper. On in- 
serting such a film in circuit with a battery, key and galvano- 
meter it acts as an insulator. To render a small portion conduct- 
ing, the electrodes on the surface of the film are brought very 
close together, and one of the wires touched with an electrified 
body. (An electric gas lighter was often used.) This caused a 
current to pass. The electrodes may then be separated a little 
further and the process repeated until any desired portion is 
rendered conducting. The peculiarity of such a film is that, if 
the circuit be broken at the film, the film becomes an insulator, 
whereas breaking the circuit at any other point leaves the film 
conducting. 

A short discussion followed, and Prof. Minchin, in his reply, 
maintained that the phenomena were due to electric impulses. 


THE ELECTRICAL PRODUCTION OF PARA-AMIDO- 
PHENOL SULPHONIC ACID. 


HITHERTO para-amido-phenol which is used in photography 
and in the manufacture of dye-stuffs has commonly been pre- 
pared by the action or reducing agents on para nitro-phenol. 
Recently, however, Messrs. A. A. Noyes and A. A. Clement, of 
Boston, have discovered that para-amido-phenol-sulphonic acid 
can be made by electrolyzing a sulphuric acid solution of nitro- 
benzol and have secured a patent upon their process, 

One part by weight of nitro-benzol is dissolved in four parts of 
concentrated sulphuric acid, and this solution is submitted to 
electrolysis. Platinum is used for the positive electrode and cast 
iron for the negative electrode. The positive electrode is placed 
within a porous cup nearly filled with concentrated sulphuric 
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acid and this cup and the negative electrode are placed in the 
vessel containing the sulphuric acid solution of the nitro-benzol, 
the pur of the porous cup being to protect the reduction pro- 
ducts of the nitro-benzol from the action of the oxygen set free at 
the positive electrode. An electric current of such strength is 
passed through the solution that its temperature is maintained at 
90° to 100° centigrade without application of external heat, and 
the action of the current is continued until a portion of the solu- 
tion no longer precipitates an oil (unchanged nitro-benzol) on 
dilution with water. After the electrolysis is completed, water 
is added to the product and the liquid is filtered. The solid col- 
lected on the filter is washed with water and treated with a solu- 
tion of caustic soda or other alkali, by which operation the para- 
amido-phenol-sulphonic acid is dissolved out as asodium salt. 
The sulphonic acid itself is precipitated from this solution by 
neutralizing with hydrochloric acid; it is then washed with water, 
and dried; or, if desired, it can be further purified by dissolving it 
again in alkali and reprecipitating it with acid. 


AFRICAN TELEGRAPH LINES.! 


THE Congo State has decided to construct a telegraph line, 
fifteen hundred miles up the Congo River to Kasongo, and then 
two hundred and fifty miles east to Lake Tanganyika. The line 
is now building at its western end, along the track of the Congo 
Railroad. Perhaps ten years will elapse before the telegraph sta- 
tion is built on the borders of the lake. By that time the Germans 
and the British will have carried out their plan to join the east 
coast by wire with Tanganyika and Victoria Nyanza. 

There is nothing visionary, to-day, about such schemes as 
these. Twelve years ago Stanley’s idea of a telegraph line to 
Uganda was condemned as chimerical, but to-day a hard-headed 
capitalist like Cecil Rhodes pins his faith to the practicability of 
an inland telegraph line from South Africa to Cairo. The wire 
already stretches from Cape Town four-fifths of the way to the 
Zambesi. From the delta of that river messages are flashed more 
than half the way to Lake Nyassa. No obstacle has yet appeared 
that cannot be overcome. 

The development of the telegraph service in Africa will come 
gradually, and it will be of immense advantage to the various 
enterprises there. Egypt, among the civilized lands, bids fair to 
profit most; for the day is surely coming when she will be notified 
many weeks in advance of the amount of the Nile fioods that are 
on the way, and these statistics and wa TE will be of the great- 
~ practical value to the densely popula lower valley of the 

@. 


THE BED OF THE PROPOSED PACIFIC CABLE. 


THE Hawaiian Gazette recently published an interestin 
article on the proposed cable between the United States an 
Hawaii, giving a résumé of the work that has been done in this 
direction, and a profile, which we reproduce, of the last survey 
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and the Hawaiian Islands is practicable. A lane about 800 miles 
wide was developed between California and Hawaii, and the re- 
sults seems to indicate the most favorable route to be a rhumb 
line between Monterey Bay, Cal., and Honolulu. This route has 
been determined upon as the most practicable, since it is the one 
that will require a minimum length of cable in passing over an 
even bottom consisting of soil which is favorable for its protection 
and preservation, avoiding submarine mountains and volcanic 
regions where substances exercising an injurious chemical action 
on the covering of the cable are likely to exist and where future 
convulsions may cause its destruction.” 

The distance from Hawaii to Vancouver, including the slack, 
is 2675 miles; from Hawaii to San Francisco, including the slack, 
it is 2247 miles. This latter route is therefore shorter by 428 miles 
and as the cable, when laid, is estimated to cost $1200 a mile, the 
latter route can be laid for $510,000 less than the Vancouver 
route. On the same estimate, the cost of laying a cable from 
Hawaii to Monterey Bay will be $2,696,400. 


THE TREND OF ELECTRICAL INVESTMENT.“ 
BY H. O. THOM. 


Eighty per cent. of the people who grumble at the monthly 
bill have been given service at such a rate as to entail a loss upon 
the company they patronize. How long can this continue? Men 
who have kept steady in faith for years will falter by and by. 
Stock will be sold for what it will bring and the weary burden 
laid down. Electrical development must suffer if holders of stock 
are too often pinched. 

Electricity is a quick friend, an obedient servant and an insidi- 
ous power for g or evil. Good if well managed; evil if guided 
by ignorance. If generated for less than seventeen per cent. net 
profit (10 per cent. for depreciation, and 7 per cent. on the invest - 
ment), it will ruin homes and devastate the fertile field of re- 
search and progress. Electrical investigation has called out the 
highest talent known to the mechanical and inventive world. Let 
this talent be seconded by the same type of business sagacity, and 


progress will be unrestricted and the confidence of capital will be 


restored. The public is willing to pay living rates. At the same 
time corporations have no moral right to so conduct business that 
the effect of ignorance and mismanagement falls upon our 
necessary friend the customer. I most earnestly trust that this 
paper will start a movement which looks toward the establish- 
ment of rates that will be just to the public and remunerative to 
corporations; that will strengthen the heart of the student; en- 
7 research and secure the eternal friendship of the capi- 
talist. 


HOUSTON & KENNELLY. 


It will doubtless surprise many of our readers to learn that two 
gentlemen well known in the electrical field have determined to 
sever the connections they have held so long in their respective 


PROFILE OF THE BED OF THE PROPOSED PACIFIC CABLE. 


made. This route, considered by far the most suitable for the 

urpose, was surveyed by the U.S.S. Albatross, and extends 
Rom Diamond Head, Honolulu, to Salinas on the shore of Mon. 
terey Bay, California. 

There a submarine valley has been discovered, commencing 
at the mouth of what was formerly the Salinas river, and running 
westerly at the bottom of the sea, for a few miles, furnishing a 
most remarkable artificial bed for laying a cable. The entire 
absence of rocks, and the presence of deep soft mud and sand 
throughout this valley seems to have prepared it for this special 
service of a telegraph cable. The interesting report made by 
Lieut. Clover of the Albatross, who had command of this last ex- 
pedition, shows that for the entire distance from the California 
shore to the terminus near Diamond Head, the ocean’s bed on this 
route is destitute of rocks of any kind, while the bed for the most 
part consists of soft ooze and mud into which a cable will sink 
probably several feet and be entirely submerged and protected 
against marine insects and any obstacles which might tend to 
harm it if lying on the surface of the ocean floor. 

Lieut. Clover's report says that this survey was prosecuted 
with all the care and accuracy that the means for modern deep 
sea research afford, and it is believed that the maps and observa- 
tions present a good knowledge of the route and establish the fact 
that the laying of a cable on almost any line between California 
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vocations. We allude to Edwin J. Houston, Professor of Physical 
Geography and Natural Philosophy in the Central High School of 
Philadelphia, who has held this chair for the past twenty-six years 
and who has just resigned; and to Mr. A. E. Kennelly, who dur- 
ing the past six years has been Mr. Edison’s right hand man and 
chief electrician and who is about to leave the Edison laboratory. 
We are glad toinform our readers that these gentlemen have 
decided to establish in Philadelphia a firm of electrical experts to 
be known as Houston & Kennelly. It is not necessiry to remind 
our readers that Prof. Houston is President and Mr. Kennelly one 
of the Vice-Presidents of the American Institute of Electrical 
Engineers, in whose work they have taken the liveliest interest. 


THE BoYNTon BICYCLE ROAaD.—Messrs. Gillies and McEchen, 
of Sydney, Nova Scotia, solicitors for the applicants, announce 
that they will apply to the Canadian Parliament for an act to 
incorporate a company under the name of the Boynton Bicycle 
Electric Railway Co., of Canada, to construct and operate a 
bicycle electric railway from the City of Winnipeg, Manitoba, to 
the Port of Louisbourg in the County of Cape Breton, Nova Scotia, 
and between any places within said points, with power to acquire, 
take and use water powers and to make contracts for supplying 
power to the said railway, also to construct and operate all works 
for said railway. 


1. Abstract of a paper read before the Northwestern Electrical Association, 
January 18, 1894. 
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LETTERS TO THE EDITOR. 


A SERVICE OF GOOD WILL FOR THE ELECTRICAL FRATERNITY. 


KINDLY inform your readers that I will be very glad to oblige 
any one of them in such ways as may be by them desired, to make 
their attendance at the Convention of the National Electric Light 
Association, to be held in this city February 27th and 28th and 
March Ist, enjoyable. It may be especially serviceable to some to 
have arrangements made for hotel accommodations, for printin 
cards, circulars, etc., before their arrival. If so, I shall be glad to 
attend to these and similar matters for them, as an expression of 
my good faith. I should be addressed as follows: 


ALLEN R. FOOTE, 


Care the National Statistical Association, Washington Loan & 
Trust Company Building, Washington, D. C. 


CHLORIDE ACCUMULATOR LITIGATION. 


THE CONSOLIDATED ELECTRIC STORAGE COMPANY, controlling 
the Brush patents, knowing that in the Chloride” accumulator 
manufactured by The Electric Storage Battery Company the de- 
fects heretofore developed in the various types of battery con- 
structed on the principles covered by the Brush patents have been 
practically overcome, have finally found themselves in the po- 
sition where they must either abandon the storage battery fleld, 
or claim that the Chloride system of storage did in some way 
infringe the Brush patents. 

Not being able by a systematic circulation of such statements 
to deter purchasers of storage batteries from taking the Chloride 
battery in preference to the inferior batteries made by the Con- 
solidated company and their licensees, they have finally instituted 
suit, the only object of which, we believe, is to frighten intending 
purchasers of batteries who are not familiar with the subject, by 
the idea that there may be some foundation for their claim of in- 
fringement, and thus delay as long as possible the time when the 
Chloride battery will be the only battery that purchasers requiring 
a satisfactory system of storage will aceept. 

Without intrenching upon the province of the court, or ven- 
turing to forecast its judgment, we are advised by the best of 
counsel, and the most eminent scientific experts in this country, 
after a most thorough examination of the state of the art, that 
we do not infringe the Brush or any other patents in the slightest 
degree. Among these experts are Professor Charles F. Chandler 
of Columbia College, New York; Professor George F. Barker of 
the University of Pennsylvania, and others, copies of whose 
opinions we will be . to furnish to any who may be interested 
in reading them. e quote briefly from a joint report of Profes- 
sors Chandler and Barker, as follows: 


New York, December 6th, 1898. 
W. W. Gisss, Esq., 


President Electric Storage Battery Co., Philadelphia, Pa. 


Daa Sin: —In reply to your inquiries as to whether your Chloride Accumu- 
lator iteelf or the process by which it is manufactured or the way in which it is 
used in any way infrip the Brush Secondary Battery Patents or any of them, 
we beg to make the following report: 

Having been engaged as experts in the litigation between the Brush Electric 
Company, the Julien Electric Company and the Electrieal Accumulator Com- 
pany. we are quite familiar with the Brush patents aud with the Interpretation 
which been put upon them by the Judges of the United States Circuit Court 
and the Circuit Court of Appeals. . + $ 

You construct a composite plate consisting of tablets of chloride of lead and 
chlorjde of zinc in a frame of metal. There is no active material in this compo- 
site plate nor is there any material ready to become active in aseconday battery. 
Nor is there any mat which is absorptive in a secondary battery. 

In fact, as far as any use of this composite plate in a secondary battery is 
concerned it is practically inoperative and worthless. Before any use can be 
made of this con: posite pee it must be exposed to a process of electrical disin- 
tegration, not in the bath or fluid of a 5 battery, but in a totally differ- 
ent bath in connection with plates of sinc. And only after this electrical disin- 
tegration is the plate of any use in a secondary battery. t e -e 

Our understanding of the Brush claims is confirmed by the language of Judge 
Shipman, which reads as follows : 

The mechanical application of a layer of lead oxide to each of two lead 
plates, before the plates are placed in the battery fluid, these coatings being at 
once active material and ready for the Charging current, when immersed in the 
battery fluid, was, in general terms, the distinguishing feature of the Brush inven- 
tion.. % These claims describe and necessarily refer to a sec- 
ondary battery as heretofore defined ; a plate or support which is insoluble in 
the liquid, mechanically supporte the active material and electrically conducts 
the current of electricity through it ; the specified active or absorptive material 
being oxides of lead which are pri y mechanically . to the plates and 
in such state of minute division as to be at once capable of being charged with- 
out previous process of formation by electrical disintegration.” 

In conclusion we are therefore of the opinion that your battery does not either 
in itself, in the process by which it is manufactured, or in its use infringe the 

claims of the Brush patents. 

We are familiar with all the batteries that have been beld to infringe the 
Brush patents. and in all of them, the distinguishing features of the Brush inven- 
tion as set forth in the above quoted passages of the opinion of the Court of 
Appeals were clearly present. 

No battery such as yours, has been held to be an infringement of the Brush 
patent: and from our understanding of the opinion of the court of last resort, the 

ircuit Court of Appeals, such conclusion would seem to be impossible. 


(Signed) C. F. CHAN DLZ. Ph. D., 
G. F. BARE RR. M. D. 


A careful reading of these complete reports, we believe, will 
promptly convince any one informed on the subject, that there is 
no ground for any claim of infringement, and that the only hope 
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and expectation of the Consolidated company is to temporarily 
injure the business of The Electric Storage Battery Company, 
which they have been endeavoring to do for many months past, 
by the circulation of false letters and statements. 

We, therefore, propose to continue making and selling our bat- 
tery, and shall protect and save harmless all users of the Chloride 


Accumulator. ; 
W. W. GIBBS, 
Presi 
PHILADELPHIA, PA., Feb. 14, 1804. 


THE HENRY SPEED RECORDER FOR ELECTRIC CARS. 


I HAVE read your editorial on the subject of speed indicators 
for motor cars in the ENGINEER of Feb. 7, and as I am probably 
one of the few who have tested the advantages of such an attach- 
ment I wish to endorse your views. 

The Railway Commissioners of the State of New York have 
recently recommended that all motor cars be provided with an 
automatic governing device to prevent excessive and reckless 
speeds. The necessity for both of these appliances occurred to me 
at an early day and they are subject matters of my patent No. 
845,845 of July 1886. In the development of the electric railway 
motor it was thought necessary to strip it of all superfluous 
mechanism ; in doing so quite a number of theoretically advan- 

eous refinements were dropped. Now that the motor as built 
will stand any form of neglect or abuse may we not safely turn 
back and gradually apply the good but probably more delicate 
features that were left on the way side during a rapid march. 

There is great need of a law that would compel all railroad 
companies to put speed recorders on locomotives and motor cars. 
Such an appliance, which is within reach, would soon separate the 
reckless from careful drivers. As it is at present, when an acci- 
dent accident occurs, the liability is determined by guess work. 

J. C. HENRY. 

WrstTFiELp, N. J. 


INFLUENCE OF COLD ON PHOSPHORESCENT TUBES. 


In regard to the interesting experiments of Prof. Dewar 
reported in your issue of January 31, on page 88, is not the 
ceasing of the phenomenon of phosphorescence with the intense 
cold due to the condensation of the attenuated vapors previously 
in the glass tubes? This would make the vacuum more nearly 

ect, and it is well known that the Geissler-tube effects are not 
found if the tubes are completely exhausted. This fact is taken 
advantage of in the testing of incandescent lamps for vacuum. 
It may be that Prof. Dewar considers that his question, What 
does this mean?” was clearly answered by him, but it puzzled me, 
and I venture to send you this thought. 
MORGAN BROOKS. 
MINWEAPOLIS, Minn., Feb. 10, 1894. 


COLLEGE NOTES. 


ELECTRICITY AT THE YOUNG MEN'S INSTITUTE, NEW YORK. 


We are pleased to learn that the class in Electrical Engineering 
at the Young Men’s Institute, Nos. 222 & 224 Bowery, is being 
largely attended this winter and that the interest of the young 
men in their work is steadily increasing. The Managers of the 
Institute are very progressive and over a year ago they started 
this course of instruction in connection with their other educa- 
tional classes. Last winter the class was well attended, and this 
year its membership has increased, and the Managers of the In- 
stitute are well pleased with the amount and especially with the 
character of the work now being done. 

The class is made up of men from electrical construction and 
manufacturing companies; engineers from central stations and 
isolated lighting plants; and also men from street railway and elec- 
tric power stations. As would be expected this class of practical 
meu is eager for practical instruction and the Institute has secured 
as instructor, Mr. R. H. Mansfield, Jr., who is connected with one 
of the largest electrical engineering companies of this city an d is 
actively engaged in practical engineering work. In this year's 
course up to the present the fundamental principles of electricity 
and magnetism have been carefully explained and the application 
of these principles in the telegraph, telephone, dynamo electric 
machine, electrical transmission of energy and its transformation 
into light, heat and mechanical power, are now being discussed. 


COLUMBIA COLLEGE UNIVERSITY EXTENSION LECTURES. 


On Feb. 14, Prof. F. B. Croker delivered a lecture on Electric 
Lighting” in the University Extension Course which was at- 
tended by a numerous audience. The lecture was accompanied 
by experiments on arc and incandescent lighting. 

The lecture of Mr. Nikola Tesla on Electric Power, announced 
for Feb. 26, has been postponed. Due notice will be given of ite 
delivery. No lecture in the course will be advanced to take ite 
place. 
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LITERATURE. 


Rules for Electricity.Works Management. By Albert Gay. 
London : 1894. Published by LIGHTNING. Pocket size. 


This is a series of instructions intended for the government of 
those in charge of the various departments of an electric light 
station, and of the outside work connected therewith. The rules 
cover the following: Electricians in charge; meter inspectors; 
jointers and jointers’ assistants; meter room attendants; wirin 
inspectors; electricians on mains; engine drivers; stokers, an 
cleaners. Although designed more particularly for incandes- 
cent lighting stations, both continuous and alternating, many 
of the rules are equally applicable to arc station work. 
The rules evidently represent the result of considerable 
experience in the management of station employees and with 
slight modifications could be applied with benefit to many stations 
in this country. The instructions for each department are 
printed as a separate folder on linen backed paper so that they 
can be carried about constantly in the pocket. 


Un Metodo per la Trattaztone dei Vettori Rotanti od Alternativi 
ed una Applicazione di esso ai Motori Elettrici a Correnti 
Alternate. (A Method for the Treatment of Rotating or 
Alternating Vectors and an Application of the same to Alter- 
nate Current Motors.) Memoir by Prof. Galileo Ferraris. 
Reprinted from the Proceedings of the Royal Academy of 
Sciences of Turin. Turin, 1898. Vincenzo Bona. 24 pp. 
quarto. 


REPORTS OF COMPANIES. 


EMBARRASSMENT OF THE WADDELL-ENTZ COMPANY. 


On Feb. 14 Mr. Montgomery Waddell was i temporary 
receiver of the Waddell-Entz Company of Bridgeport, Conn., by 
Judge George W. Wheeler of the Superior Court. There has 
been given by the Waddell-Entz Company to R. Knauth, trustee, 
of New York, a chattel mortgage for $150,000 on the machinery, 
stock and movables in Bridgeport and New York. Mr. Knauth, as 
trustee, represents the N Knauth, Nachod & Kuehne, 
Charles L. Colby, and Edwin Brown, subscribers for 810, 000 
worth of stock; C. E. Knoblouch, Thomas L. James, John Strat- 
ton. Henry F. Spencer, John C. Brown, Eugene Colby, Rowland 
G. Hazard, and Charles L. Brace, subscribers for from $2,500 to 
$5,000 of stock. i 

The inventory includes all the rolling stock, motors, and other 
property in the station of the company at One Hundred and 

enty-seventh atreet and Second avenue, New York City. The 
company is organized under the laws of the State of New Jersey. 
Its capital is $5,000,000. Mr. Waddell says that the inability to 
collect outstanding obligations due the company is the chief cause 
of the appointment of a receiver. The company hope to get 
straightened out very shortly. 


SOCIETY AND CLUB NOTES. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


THE 84th meeting of the Institute will be held at Headquarters, 
13 West Thirty-first street, New York City, on Wednesday, 
February 21, at 8 o'clock p. m. 

The report of the Committee on Revision of the Rule Governing 
Elections, will be taken up for consideration. The rule as it 
would appear if amended as proposed by the committee, is printed 
on page lii of the January issue of the Transactions, and also in the 
February issue. 

The following paper will be presented by Mr. H. Ward 
Leonard, of New York City : ‘‘ How Shall We Operate an Electric 
Railway Extending 100 Miles from the Power Station.” A pro 
arrangement of apparatus for this purpose will be shown in opera- 
tion at the meeting. 

Also the following paper ty Philip Mauro, Esq., of Washing- 
ton, D. C.: Concerning a Change of Policy in the Administration 
of the Patent Office.” 


Mr. CHARLES RETTIE, E. E., 18 Geraint street, Liverpool, sends 
us a very striking calendar in colors that he has issued. It has 
several vignettes illustrative of electrical work, including one 
that shows the electrical ocean-going vessel of the future. 
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CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED FEBRUARY 6, 1894 


Accumulators :— 
Secondary Battery, H. H. Carpenter, St. Louis, Mo., 614,260. Filed Dec. 21, 


Has for its object to increase the area of active material without increasing 
Ke 1 9 sg rT J. Legay and L. Legay, Fils, of Levallois 
eclr or Secondary) Ba J. y an y 0 vallo 
France, 514.267, Filed Oct. 18, 1890. i ” 

2 1 Loonse : i ‘ i EA 
n electrode for batteries composed of spirally twisted w twisted 
together in the form of a cable. z 


Alarms and Signals: 


Circuit Controller, E. J. McEvoy, New York, 614,019. Filed Aug. 31, 1898. 
A circuit controller actuated by the opening of a door or window. 
Device for Preventing Railway Collistons, G. F. Kiaffey and F. Faltinow- 
sky, New York, 514,083. Filed Nov. 3, 1898 
An electric block signal system for steam railways which shall automatic- 
ally check the movement of the train upon enteriog an occupied block. 
Aignating System, J. G. Noyes aad L. Winterhalder, Milford, Conn., 514,128. 
Filed July 8, 1893. 
4 signal system in which the want and the locality are sent over 
circuits and received and recorded at a central station. 
me ie! 8 F. Sauer and C. Hentzschel, Berlin, Germany, 514,202. Filed 
uly ; 
An electric alarm for doors in which the circuit is completed upon the 
withdrawing of the lock or bolt. 
mn Signaling Device, J. N. Connolly, New York, 514,212. Filed Nov. 9, 


i ae to means for mounting the bell and making connections with the 
Auziltary Fire-Alarm Telegraph, J. Sachs, New York, 514,279. Filed Apl. 


Relates to fire alarms in which a signal is sent upon a main circuit leadin 
to a central office by means of auxiliary circuits leading to a number o 
local auril boxes, so that by the operation of one of the latter an 
is transmit on the main circuit in the same manner as if it had been 
directly transmitted from the main alarm mechanism. 
signaling Apparatus, E. R. Wilder, New York, 514,297. Filed May 1, 1008. 

laim 1 follows : 

A signal tape having the signals embossed therein in combination with a 
circuit closer moved by contact with the embossed surface and a bolster to 
hold up the embossed portion while acting on the circuit closer. 

Automatic Electric Fire Alarm, W. A. Guthrie, Durham. N. C., 514,861. 
Filed Aug. 19, 1893. 

Pp „ fire alarm in which the circuit is completed by the fusing 
of an alloy. 
ae 13 and Sprinkler, W. A. Guthrie, Durham, N. O., 514.302. Filed 
Electric Signaling Apparatus for Railways, E. C. Wiley, Bristol, Tenn., 
514.398. Filed May 11 1898. á : 

An automatic electric block signal system. 


Conductors, Conduits and Insulators : 
‘one Conductor, H. F. Chick, Watertown, Mass., 518,962. Filed May 1, 


Employs a braided covering outside of which is a braided wire protecting 
ac 


Electrical Conductor, N. Tesla, New York, 514,167. Filed Jan. 2, 1892. 

Has for its object to prevent interference by induction on line conductors 
carrying high potential alternating currents, and provides between the sheath 
of the conductor and the ground a path of very high ohmic resistance. (See 
Tus ELECTRICAL ENGiIneEr, Feb. 14.) 

A , 1898. 

Employs a supplemen 


the cross bar by screwing the insulator proper down upon it. 
Distribution :— 


Load-Governor for Electric Currents, F. E. Pritchard, Oswego, N. Y. 514,- 
080. Filed Nov. 19, 1891. 

Employs a resistance coll connected to one conductor and a movable con- 
tact arm connected to the other, and a governor for forcing the movable arm 
into contact with the resistance. 

Electrical Transmission of Power, R. M. Hunter, Philadelphia, Pa., 514,238. 


Filed Nov. 18, 1889. 
Relates to the generating of currents of high potential for long distance 
on and transforming them to currents of lower poten at the 


transmisai 

points where they are required for service. 
Dynamos and Motors :— 

Dynamo and Motor, M. Waddell, Bridgeport, Conn., 514,047. Filed March 


18, 1893. 

Relates lally to the form of the brush carrier and its support. 
Electric Motor, J. D. Ihlder, Yonkers, N. T., 511,077. Filed Sept. 29, 1808. 

An elevator motor having a shunt fleld magnet coil connected to the termi- 
nals of the supply circuit, a series fleld magnet coil included in the armature 
pa ibe and a resistance arranged in parallel with the series field magnet 
circuits. 

Electric Elevator Motor, J. D. Ihlder, Yonkers, N. Y., 514,078. Filed Sept. 


29, 1893. 
Similar to No. 514,077. 
ro icant Dynamo, J. J. Wood, Fort Wayne, Ind., 514.140. Filed June 20, 


The invention relates to the mounting of the resistance in the field regu- 
lating shunt, in the construction of the commutator and brush yoke, and in 
means for retaining the exciting coil in place on the poles of the field mag- 
net, 

Commutator Brush, J. F. Kester, Buffalo, N. Y., 514,150. Filed Nov. 23, 1803. 

A lubricator leaf for commutator brushes provided with interstices filled 
with a lubricating materal composed principally of beeswax. 

1 Jor gran ne Electric Currents, N. Tesla, New York, 514,168. 
ug. j 

Provides means for compelling the discharge to take place through an 
insulating liquid and between tories pone brought together and separ- 
ated periodically by the flow of the insulating liquid. (See Tae ELECTRICAL 
ENQINgER Feb. 14.) 

Magneto Electric Machine, A. J. Potter, New Hartford, N. Y., 514,241. 
Filed June 15, 1893. 

Regulator fer Electric Motors, S. H. Short, Cleveland, O., 514,429. Filed 
Jan. 26, 1891. 
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Employs two independent commutating switches for connecting the coils 
of different fleld magnets in multiple or In series, a rheostat included in the 
field circuits of both motors, a reversing switch in the field circuit of each 
motor and means for connecting the commutating switches and rheostat so 
that the parts may be operated simultaneously from either end of the car. 


Galvanic and Thermo-Electric Batteries :— 
Electric ab F. Bayer, New York, 514,115. Filed Aug. 24, 1893. 


Employs an insulated Supporting rod, an insulated cup containing mercury 
oat the lower end of the and two gets of blocks of sinc strung upon the 


Lamps and Appurtenances :— 
1 for Electric Are Lamps, 8, Bergmann, New York, 514,057. Filed Jan. 
Electric Are-Light Fixture, 8. Bergmann, New York, 614,058, Filed Jan. 10, 


Employs & removable holder for the lower carbon provided with an ash 
Elec Are Lamp, G. G. Wagner, New York, 514,139. Filed November 15, 


Employs electrodes in the shapa of sectors fed horizontally towards each 
other Sent ence controlling apparatus. 
ig scent H Light, N. Tesla, New York, 514,170. Filed Jan. 2, 

Claim 1 follows: 

In an incandescent electric lamp, the combination of an exhausted globe, 
a refractory light gi body therein, a conductor leading into the globe and 
connected to or e said body, and a conducting screen surround- 
ing the said conductor. 
TA Are Lamp, R M. Hunter, Philadelphia, Pa., 514,220. Filed May 9, 


Employs carbons placed at an angle to each other, means for moving them 
toward one another and a device to rotate one of the carbons upon its axis. 
pre trolier, E. E Cl ioe Pa., 514,305. Filed July 1, 1801 


obe Holder for Arc Lamps. J. T. Dem Summit, N. J., 614.417. Filed 
8 ps, pater, t, , 514, 


Hectric Arc Lamp. W. B. Luce, Brookline, Mass , 514,495, Filed March 16, 


Has for its object to support the upper carbon so that it will be moved to 
establish the arc by means of an electromagnet in the main line circuit, dis- 
pensing with a low resistance solenoid. 


Measurement :— 
Inductive Mechanism bor Electrostatic Instruments, W. E. Aryton and T. 
8.975. Filed May 1, 1898 


Mather, London, Eng., . ° 
Employs a skeleton need e of light periphery and curved fixed sheet in- 


ductors embracing both faces of the needle pheries. 
Electrical eae or Indicating Instrument, S. E. Hitt, Rockford, III., 
7 


514,075 Filed April 7, 1808. 
1 indlcating instrament arranged in connecti 
o nstrument arran connection 
with a spherical magnetic shield entirely surrounding the same and adapted 
to the instrument from exterior etic influences. 
1 Meter, C. Rabb, Kaiserslautern, Germany, 514,181. Filed Jan. 21, 
Claim 1 follows: 
In electric motor meters, the combination of a revolvable armature lying 
in a shunt and consisting of solenoids, solenoids comprising the magnetic 


Tam erat i W. H. Bristol, Hoboken, N 
emperature-Com ting Device, W. H. tol, Hobo . J., 514,268. 

Filed Oct. 81, 18. =- 8 

of a resistance and a thermometric device automatically main- 

taining the resistance constant under variations in temperature. 

Instrument Phad 3535355 Regulating Electrical Resistances, G. B. 

Lawrason, New Orleans, » 514,895. Filed Juue 31. 1898. 

Acts upon the principle of the Wheatstone bridge with a modification 

whereby increased 1 range and accuracy of measurement may be obtained. 


Metallurgical :— 
Method of and Apparat 


us for the Electrodeposition and Refinin 
24 1856 or Other Metals, L. 8. Handeloh. Baltimore, Md., 514,275. Hea ed 


Process of Blectrolytic Separation of Nickel from Copper, P. De P. Ricket 
New York, 514.276. 1 Filed Apl. 20, 1802 á j ii 


Miscellaneous :— 


Organ, B. Hope-Jones, Birkenhead, Eng., 514,146. Filed Aug. 8, 1802. 
In ulated Pipe Coupling, E. E. Oli Philadelphia, Pa., 514,304. Flied Oct. 


Electrode for Use in the Manufacture of Chlorine and Caustic Soda, J. 
Greenwood, London, Eng., 514,818. Filed Jan. 10, 1893. 


Qailways and Appliances: 
1 Railway, R. C. Beardsley, Lafayette, Ind., 514,056. Filed 


Claim 1 follows :— 

The combination of the slotted conduit and the switch boxes arran 
alongside the same, electric switches in the boxes, movable parts of which 
project into the conduit, and removable covers for the bozes upon which a 
portion of the switches is mounted. 

8 Car Truck, C. F. Winkler, Kingston, N. V., 511,109. Filed May 22, 


ince especially to means for mounting the motor flexibly upon the 


Closed Conduit Electric Railway, F. M. Ashley, Hawthorne, N. J., 514,112. 
Filed Dec. 28, 1892. 

Claim 7 follows : 

In an electric railway, a sealed conduit, a switching device moving in sald 
conduit, means for maintaining a pressure of air in the conduit and an air 
lock at the end of the conduit through which the switching apparatus may 


E a Railway, F. M. Ashley, Hawthorne, N. J., 514,118, Filed Dec. 23, 


Employs a hanger at the jolots of the insulated section of trolley wire con- 
sisting of two metallic piates bolted to the opposite sides of a block of insula- 
ting material and respectively connected to the ends of the sections. 
„ Conduit, F. M. Ashley. Hawthorne, N. J., 514,114. Filed 

Employs a normally insulated conductor which is brought into contact 
with feed wire by the attraction of a m t on the car. 
Electric Railway, CG. A. Enholm, New York, 514,120. Filed Oct. 8, 1892. 

Employs a conduit divided into two longitudinal compartments, one sealed 
and the other open, a circuit controller running in the sealed compartment, a 
collector running in the open compartment and electromagnetic apparatus car- 
ried with the coliector and controlling the movement of the circuit controller. 
U round Electric Conductor, H. A. Seymour, Washington, D. C., 514,- 
133. Aug. 30, 1800. 

Gaim 1 foliows : 

Tus combination with a tube flexible on its under side, of an electrical oon- 
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ductor located within the tube, and supported therein out of contact with the 
ioner walls of the tube, and electrical contacts secured to the under side of 
the tube and adapted to be lifted into contact witu the electrical conductor 
by an Under Tinnag trolley. 

7 Conduit for Electric Railways, H. A. Seymour, Washington, D. C., 


SIGI, 1 aue =r 1308: 
milar to No. 183. 
Motor Controlling Device g Electric Locomotive, 8. H. Short, Cleveland, 
O.. 514,185. Filed Jan. 9, 1890. 

The e — in ewe o cone shafts connected with switches for 
reversing the motor vary ts 8 : 
eae Troer, Wheel Shield, H. 9. Pruyn, Hoosick Falls, N. Y., 514,274. 
Series tric Railway, M. A. Cattori, Rome, Italy, 514,308. Filed May 18, 
1898. 

Employs a conductor consisting of the iasulated sections and movable con- 
ducting circuit breakers iu the gap between each two sections adapted to be 
operated by the locomotive to open or cloee the gap. 

Trolley Wire Shield, L. Eschner, Philadelphia, Pa., 514,358. Filed April 30, 
1802. 

A continuous shield covering the troliey wire and protecting it from con 

tact with other wires. 

Switches and Cut-Outs :— 
Cut-Out Block, E. J. McEvoy, New York, N. Y., 514,018. Filed July 29, 1898. 
Rheostat, J. T. Birch, Pitesbargh, Pa, 514,801. Filed Nov. 16, 1898 


Employs two rotatable wire helices, the members of which are insulated 
from one another, and a contact plate movable along the helices. 


HOW IT STRIKES THE LOVER OF DUMB ANIMALS, 


In a recent issue Our Animal Friends has the following 
appreciative note : 

In its Electrical Transportation Department, TAW ELECTRICAL ENGINEER for 
December 18th has two articles of particular interest to any one who cares for 
animals. “‘Kiectricity on the Erie Canal,“ by F. W. Hawley, shows that the 
experiments recently made at Rochester are entirely satisfactory, and fully 
demonstrate the N and practicability of applying electricity in naviga- 
ting the Erie. boats, as they exist to-day, are of the type most suitavie 
foreconomy. A man may be his own motor-man with the troiley system. Ia horse 
boats, the quarters of the animals and forage storage can be so reduced as to 
add considerably to the sto ca ty. The other article is entitled An 
Electric Traction System of Hauling Boats on the Erie and Other Canals.” It 
is by Joseph Sachs, who has renently devised a system of hauliog canal boats, 
which he and others consider a most feasibie system ef „ e oh operatig 
canal boata. The primitive method of operation by pulling srom the shore is 
adhered to; but for the faithful, but slow and uneconomical, animal is substi- 
tuted an equally sure and faithful, but more rapid and economical, electro- 
mechanical mule.” The old-fashioned mule, we think, will be giad to have Mr. 
Sachs’ plans adopted. 


ELECTRICAL WORK IN MONTREAL. 


The Royal Electric Co., of Montreal, Canada, through their 
general agent, Mr. D. A. Starr, have closed an important contract 
with the Montmorency Electric Power Co., of Quebec, for a large 
alternating plant to replace the old one, The station of the latter 
company is located at Montmorency Falls, six miles from the City 
of Quebec. The entire water power of the falls which 1s one of the 
grandest in the world, is owned by the company The available 
head is 160 feet. A new power house has just been erected under 
the superintendence of tne best hydraulic engineers and is to be 
equip with new machinery. The water wheels are set hori- 
zontally and run at 600 revolutions per minute, Eight wheels 
have been installed, four of 620 h. p. each, and four of 310 h. p. 
each. The smaller wheels are to operate the arc plant which is of 
the Thomson-Houston system and maoufactured by the Royal 
Electric Co. The larger wheels are for the alternating dynamos 
which have been specially designed by Mr. R. A. Ross, chief elec- 
trician of the Royal Electric Co., to comply with specitications 
prepared by the electrician of the Montmorency Electric Co. 
These alternators, which have revolving fields and stationary 
armatures, are the first of the type to be made in Canada and pos- 
sess a number of novel features. Tne contract is for four 210 K. 
W. dynamos to run at 600 revolutions per minute. The current 
to have a frequency of 60 periods per second and a pressure of 
2,600 volts at full load. The armatures contain no iron and the 
coils, which are machine wound of strip copper, are interchange- 
able so as to be easily replaced. Twodynamos are to be mounted 
upon one base and coupled together by a clutch so that they can 
be arranged to run in parallel or to give two-phase currents for 
power. Each pair is to be belted to one of the 620 h. p. water 
wheels. The switchboard is to be of marble and divided into panels 
to permit of adding extra dynamos by increasing the number of 
panels correspondingly. A full description of the plant will be 
given as soon as it is in operation. In addition to this large con- 
tract, the Royal Electric Co. have secured the order for all the 
transformers for the city lighting. 

The officers and staff of the Montmorency Electric Power Co. 
are as follows: Andrew Thomson, president; F. H. Badger, Jr., 
general manager, and Lewis Burran, electrician. 


Ma. E. P. ROBERTS, of Cleveland, who prepared the specif- 
cations for the electric light plant of tne Home Savings Bank Co., 
of Detroit, writes us that the two engines will be Ideal“; the dyn- 
amos, switchboard and wiring wiil be furnished by the Detroit 
Motor Co., and the wiring will be Okonite in Interior Conduit. 
The Specitications were very complete giving the feet of wire on 
each floor and the total of each size, etc. There will be over two 
miles of No. 14 wire with leas quantities of larger sizes. 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


WORLD'S FAIR TEST OF WEBSTER SEPARATORS. 


Messrs. Warren Webster & Co., of Camden, N. J., have issued 
a neat little facsimile copy of the test of their steam and oil sepa- 
rators made by Mr. George H. Barrus in the power house at the 
World’s Fair. From the figures obtained it appears that the steam 
separator intercepted 175 per cent. of moisture, which was, within 
the limit of errors, all that the steam contained. In the oil sepa- 
rator test one pint of cylinder oil, weighing 15 ounces was dis- 
charged into the cylinder, 86.7 per cent. of which was withdrawn 
from the separator, the remainder disappearing in the process of 
lubricating the cylinders and working parts, etc. 

The pamphlet gives the full text relating to the test and is very 
interesting and concise. Other comparative tests were made, as 
the result of which Warren Webster & Co. were awarded three 
medals and diplomas; one for the Webster vacuum feed water 
heater, one for the Webster separators and one for the Williams 
vacuum system of steam heating. 


THE WHITE & MIDDLETON GAS ENGINE. 


The accompanying illustration shows the general design of a 
engine built by the White & Middleton Engine Co., of 
t Falls avenue and Pratt street, Baltimore. This engine is 
built in sizes ranging from 15 to 60 h. p. It has no valves and the 
igniter is a very simple and durable device, with no springs or 
mechanism of any kind to control it. The governor also is simple 
and substantial, attached directly to the crank- shaft, and insures 
regular speed under varying loads, controlling the quantity of gas 
for amount of work done. 

The engine is furnished with automatic oilers on all working 
parts, and requires about the same grade of lubricating oils as an 
ordinary steam engine. The crank-shafts, connecting rods and 
other working parts are made out of the very best open-hearth 
forged steel and have heavy bronze metal bearings, and the work- 
manship is excellent. The iron castings are made from the best 

iron and every engine is thoroughly tested before leaving 
the shops. All parts are made interchangeable, so that duplicate 
parts can be furnished at a moment’s notice in case of accident. 

The company also make gas engines; in sizes from 854 to 12 
h p., in a slightly modified form. All are guaranteed not to con- 
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THE NEW PLANT OF THE WM. POWELL CO., OF 
CINCINNATI, OPERATED BY ELECTRIC MOTORS. 


The Wm. Powell Co., of Cincinnati, Ohio, have recently 
erected what is said to be the most complete plant of its kind in 
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THE WM. POWELL Co.’8 FACTORIES, CINCINNATI, O. 


the country. The company manufacture brass work of kinds 
necessary for the thorough i of mills, furnaces, refine- 
ries, foundries, gas and electric light plants, etc., and their busi- 


{THE WHITE & MIDDLETON Gas ENGINE. 


sume more than 15 cubic feet of gas per h. p. per hour; the gas 
being of the quality of that used in Baltimore, 

The New York agents of the company are Kimberger & 
Clements, 158 West Broadway. 


ness necesitates the extensive factories and warehouses that they 
have built at Nos. 225 to 281 Spring Grove avenue, which are 
shown iu the accompanying illustration. 

Of the various buildings, a contains the offices, warehouse and 
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brass finishing department, and is 119 feet wide and 8 stories high, 
by 175 feet long, built of pressed brick trimmed with sand stone, 
giving a very handsome and substantial appearance. Building B 
is the foundry 60 by 150 feet, and o the pattern house. Each build- 
ing is separate and distinct, being isolated as much as possible for 
protection against fire. The engine is of 150 horse power, Corliss 
type, and the boiler an upright one of their own design. They 
have an 85 horse power generator which furnishes the current for 
five motors distributed t shir, Hi the various buildings and also 
for lighting 850 incandescent lights and 10 arc lamps. 

The specialties of the company are Star valves, Star sight feed 
lubricators, signal and stop feed oilers, grease cups, guard steam 
stops, etc., and are standards of excellence and durability. They 
are kept in stock by supply houses throughout the country. 


THE IMPROVED SECHRIST AUTOMATIC SWITCH. 


The Central Electric Company of Chi are introducing to 
the Eastern and Central e the new Sechrist automatic switch 
for controlling electric lights. The system is especially adapted 
for controlling incandescent lights in private residences and in 
that capacity alone gives a t range of possibilities for con- 
venience and comfort, besides being adapted for a number of 
other uses among which are the controlling of electric lights and 
bells for railway signaling, etc. 

Fig. 1 shows a six button plate controlling three automatic 
switches. The metal plate, finished to match the hardware with 
white and black pear! buttons, is ornamental, which is one of the 
most important features in residence work. Instead of being col- 
lected on a metal plate the buttons may be of pearl or ivory set in 
the casings of the doors. Theswitch shown in Fig. 2 is located in 
some out of the way place where it cannot be seen as it requires 
no attention whatever. 

By means of this device a person may have absolute control of 
any or all of the lighte from any part of the house, and a button 
outside, which turns on the porch light, enables one to readily un- 
lock the front door. 

_ Immediately on opening the door the hall, parlor, 
aray or dining room lights may be turned on or off. 
The hall lights may be operated from either the first or 
second stories, and also from each chamber. Conveniently 
located beside the bed may be another set of buttons controlling 
all the lights in the house. A convenient and novel scheme was 
introduced recently in a Denver residence. The wires from an 
automatic switch controlling the cellar lights were attached to 
the cellar steps so that a person going down cellar and returning, 
automatically turns the cellar lights on and off. The owner found 
that it made quite a difference in the electric light bills at the 
end of the month, as he had been considerably annoyed before, 
by the absent-mindedness of the servant in forgetting to turn off 
the cellar lights when they were not needed. The small bell 
wires which run to the various push buttons may be readily 
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attached to the doors and windows of the house ; the mere act of 
opening them will turn on or off the lights, or the wires may be 
attached to an electric mat concealed under a rug or carpet. 
The latter is applicable more especially as a burglar alarm. 

The switch itself shown in Fig. 3, is very simple in construc- 
tion, being simply a locking and releasing device operated by 
means of two electromagnets. There are no adjusting screws or 
complicated parts. The circuit is attached to the switch the 
same as to any common switch, while the wires from the mag- 


Fias. 1 AND 2.—THE IMPROVED SECHRIST AUTOMATIC SWITCH. 


net spools, which are common bell wires, run to the different 
push buttons from where the switch is to be controlled. The 
switch may be operated with either an ordinary battery or by 
means of the electric light current. In using the latter Mr. Se- 
christ prefers to reduce the current, through a resistance box to the 
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Fic. 8.—SECHRIST AUTOMATIC SWITCH.—DIAGRAM OF CIRCUITS. 


strength of an ordinary battery. The method of running the 
wires and connecting them tothe switch may be readily under- 
stood by referring to Fig. 3. Here AA represents the back of the 
switch; B, a group of lights to be controlled; 8, an ordinary 
switch loop connected to the switch; a and b, are wires supplyin 
the reduced current; b, e and d are ordinary bell wires whic 
run to the different push-buttons ; C and D are two sets of buttons 
controlling the switch AA. Any number of push-buttons may be 
connected to the wires b, e and d, and one resistance box may be 
used to supply current for any number of switches. 

The Sechrist automatic switch system is certainly a success 80 
far as residence lighting is concerned, and is very popular wher- 
ever it has been introduced. We have frequently described and 
illustrated its earlier forms, and are glad to record the perfection 
of so interesting and practical a device. 


THE CONSOLIDATED ECONOMIZER COMPANY of Boston, whose 
headquarters are at No. 8 Oliver street, are making a specialty 
of installing power plants with their system of forc 


ed draft, 


eliminating all necessity for the usual smoke stack. This com- 
ny own the valuatle patents on the Lowcock, Hawkins and 
irt economizers, and guarantee a large saving in fuel and ex- 
pense both in construction and operation. Economizers are be- 
coming more popular every year in this country, and numbers of 
them are now in operation in electric plants, utilizing the waste 
gases for heating the feed water. We would call our readers 
attention to their advertisement on another page, which illus- 
trates the Consolidated Economizer Co.’s method of construction, 


170 


KERITE CABLES IN THE GREAT ST. CLAIR 
TUNNEL. 


ANADA and this country 

may alike congratulate 
themselves upon the en- 
joyment of one of the 
argest and most success- 
ful of recent engineering 
feats in the ificent 
St. Clair tunnel between 
Sarnia, Ont. and Port 
Huron, Mich., by means 
of which the water pas- 
sage, across the Straits of 
St. Clair,at the foot of Lake 
Huron, is avoided, and a 
continuous journey by rail 
between the United States 
and the Dominion can be 
made, just as it is many 

hundred miles eastward 
over the Bridges at Niagara Falls and Montreal. It may be 
stated that the tunnel is now in full operation and is largely used 
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about a little more than two miles. Our illustration of the sec- 
tional full length view gives a good idea of the civil engineering 
involved in cutting the bore for the tunnel. No fewer than 4,000 
cars can be daily moved through the tunnel, and no less a sum 
than $2,700,000 was spent in providing this great facility for 
travel and commerce, 

It is interesting to note that American manufacturers under- 
took al share of the work, and that they have the satisfac- 
tion of finding their products most highly approved by the Cana- 
dian authorities. The lighting of the tunnel was done by the 
Edison Co. on the American side supplemented by the Ball Elec- 
tric Light Co. of Canada. Packing for the cast iron segments of 
the tunnel, was of the P. & B.“ make, furnished by the Standard 
Paint Co. Root blowers were supplied for ventilation, and one 
of our cuts shows the runs of piping made and installed by the 
Abendroth & Root Mfg. Co., the well known tube and boiler 
house of New York City. But perhaps the part of the enterprise 
most interesting to electrical engineers was that carried out by 
Mr. W. R. Brixey, the manufacturer of Day’s Kerite wire and 
cables. That part was the making of 6,000 feet of 18 conductor 
aerial cable by Mr. Brixey for use in the tunnel, for the Great 
North Western Telegraph Co. These cables can be seen in our 
perspective view of the tunnel. It is needless to say that the test 
is a most severe one, as the cables are incessantly subjected to the 
deteriorating influences of steam, smoke, soot, eto. The telegraph 


THE GREAT ST. CLAIR TUNNEL AT THE FOOT OF LAKE HURON. 


by the Grand Trunk Railway for both passenger and freight 
service. This has some bearing on the underground rapid tran- 
ait question in New York City from the fact that the tunnel, as 
also proposed here, is nothing more nor less than an iron tube. 
The diameter is 19 feet 10 inches, and the length 6,025 feet. To 
this is additional 5,063 feet of portal and approaches, making 


company has, however, recently reported to Mr. Brixey on this 
cable in high terms of praise. 

Altogether the tunnel embodies some of the best engineering of 
the day, and include some of the finest manufactured products, 
as we have shown. It is to be hoped that at no distant date, the 
electrical part may be added to by replacing the present big steam 
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locomotives, reputed the big in the world, by electric motors 
of some such type as that which Mr. Frank J. Sprague exhibited 
in the pages of THE ELECTRICAL ENGINEER a few months ago. 


THE NATIONAL TELEPHONE COMPANY’S NEW 
SYSTEM OF COMPLETE METALLIC CIRCUIT.— 
SWITCHBOARDS FOR EXCHANGES. 


THE accompanying sketch, Fig. 1, exhibits the exchange 
system of the National Telephone Company of Boston, for which 
& patent has been applied and which embraces novel features en- 
tirely their own. One of the leading patent lawyers in the country 
has assured them that they avoid all existing patents, and therefore 
they are prepared to protect their customers from any damages 
arising from alleged infringement. They claim for their system 
that it is most simple, free from all complications, while its econ- 
omical features will commend and place it within reach of all. 

_ The wires used with the system will doubtless be in many 
instances supported upon electric light or trolley wire poles 
already erected. It is imperatively necessary in such cages that 
this metallic circuit system be used, to prevent induction. One 
wire is carried from the switchboard to each subscriber. A general 
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Fies. 1 anD 2.— THE NATIONAL TELEPHONE COMPANY'S New SYSTEM OF COMPLETE METALLIC CIRCUIT. 
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return wire and calling wire connected to binding posts on head 
receiver of operator, gridirons the territory to be operated by 
the exchange—one binding post of each subecriber’s instrument 
tape the general return wire. The key in the drawing represents oord 
connection in the bell box. For example, station No. 1 desires to 
talk with station No. 8; No. 1 takes the receiver from its holder 
(as shown in Fig. 2), places it to his ear and pulls down the cord 
at bottom of bell box: this connects him with the calling wire 
running to head receiver of operator; he then calls into his trans- 
mitter 8 on 1; the operator makes the desired connection at the 
switchboard: when the cord is released a sharp click is heard which 
determines the fact that the call has been received and desired con- 
nection made. No. 1 will now be enabled to ring up No. 8 direct 
and upon taking receiver from its holder No. 1 talks direct with 
No. 8 the operator being cut-out and unable to hear the conver- 
sation. There is no ground connection of any kind, a com- 
plete metallic circuit being thus secured and a large saving in 
wire expenditure secured over all known metallic systems now in 
use. The wire will be completely free from all cross-talk as this 
is absorbed by the general return wire. 

The annunciator system, also complicated switching devices, 
are avoided. There is nothing to prevent the use of a grounded 
circuit—the above system simply applying to wires supported on 
electric light or trolley wire poles when a metallic circuit is 
necessary to provide against induction. 

If, upon turning the crank of the bell, his own bell refuses to ring, 
it is evidence that telephone No. 8 is busy talking with some other 
subscriber. and No. 1 will have to call again later on, unless the 
operator should ring him up, having connected the line in the mean- 
time. After conversation is completed, before replacing the receiver 
in its holder, No. 1 again pulls down the cord from bottom 
of bell box and calls into his transmitter, disconnect No. 1;” this 
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must always be done, for, should another subscriber desire to talk 
with No. 1, the operator would think his line still in use. 

In small exchanges or central stations that may be located in a 
postoffice or store, or at any place where the continuous services 
of an operator are not warranted on the score of economy, a clerk 
or any other party may serve. The operator's instrument can be 
switched on to an alarm to sound a call when a subscriber desires 
to be connected, the subscriber pulling down his oord below the 
bell box and listening until his call is answered by “central,” 
who will connect as requested. 

The subscriber, when connected by central.“ is enabled to do 
his own ringing up, as acall is not always promptly replied to. 
This feature alone its the permanent operator to attend to 
answering calls, making connections without losing time in ring- 
ing bells and waiting for delinquents. This will also apply toa 
clerk or other party acting aa operator ; they will simply connect 
the wires, leaving the subscriber to do his own ringing up. The 
subscriber is also assured of the fact that if he cannot ring up the 
party wanted, it is by no means the fault of central office. 

As above stated, metallic circuits must be used in connection 
with an exchange system if electric light or trolley wire poles are 
to be utilized or are near by. The wire used should be of No. 14 or 16 
gauge hard drawn copper, which is the cheapest wire in the end, 


SWITCHBOARD 


METALLIC CIRCUIT | W 


| 


The National Telephone Company are prepared to furnish them 
with necessary porcelain insulators, etc., at market rates, 


THE METROPOLITAN ELECTRIC EQUIPMENT COMPANY, 


THIS company has been recently organized to perform all 
kinds of electrical work appertaining to buildings including tub- 
ing, wiring, electrical appliances and fixtures, elevators, pumps, 
engines, dynamos, motors, shafting and ventilating apparatue, 
and to contract for the complete or partial equipment of build- 
ings, using the system of the Edison Electric Illuminating Co. of 
New York. 

Mr. Maurice T. Ward, the president, although a new comer in the 
electrical field, has had a business experience in this city of over 
twenty years. He isa member of the Produce, Maritime and Con- 
solidated Stock Exchanges, and is well and favorably known in 
the commercial world. 

Mr. D. Colombani, secretary and treasurer, has been for many 
years identified with the Edison Electric Illuminating Co. his 
specialty being the equipping of fashionable residences, churches, 
and theatres, in which, it is believed, he stands preéminent. 

Mr. Jas. F. Hughes, the general agent, has also been connected 
with the Edison Electric Illuminating Co. a number of years, and 
has established the reputation of being most competent and suc- 
cessful in his particular field. 

The company has been capitalized at $20,000, controlled entirely 
by the three officers mentioned. 


THE CITY OF MINNEAPOLIS is advertising for proposals for a 
dynamo for the City Hall. 
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THE IMPERIAL DRY BATTERY. 


While the ‘‘ Imperial” has been on the market for more than 
three years, it has only been within the past year, since Mr. Wm. 
Burnley, its inventor, has connected himself with the Miamisburg 
Electric Co., that they have been manufactured in sufficient quan- 
tities to supply the demand. The result of his labors is the Im- 
perial,” constructed on entirely new principles and a radical de- 
parture from all existing types of dry batteries. It seems easy 
enough to make a dry battery that will show very fair results for 
a short time, only; but, to hold its initial energy over long periods 
of time, and not have its E. M. F. deteriorate—as many have 
learned by experience—is not such an easy matter. But just in 
this particular the Imperial, is strongest. The depolarizer used 
does not become a dead weight or resistance and it is not possible 
for the battery to deplete itself by used-up depolarizing matter, 
and, therefore, the possibility of internal short circuiting is elimi- 
nated. It consumes material only when the circuit is closed and 
will not, therefore, deteriorate when not doing work; thus giving 
back in actual service rendered an equivalent for money expended 
and possessing the superior merit of holding its initial power over 
long periods of time, enabling dealers to place them on their 
shelves without an appreciable deterioration. They are slow to 
polarize and quick to recuperate and not liable to rapid failure, 
and it is almost impossible to deplete the cell by exhaustive work, 
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THE IMPERIAL DRY BATTERY. 


The cells are hermetically sealed and remain so, and will not boil 
over or burst the seal, and oozing of the salts from the top is 
entirely eliminated. Their internal resistance is small and they 
possess a high and quite constant E. M. T. The “Imperial” is not 
a closed circuit battery and should not be so used, but it is in- 
tended for all purposes for which an open circuit battery is used, 
and is constructed to meet all the conditions required for such a 
battery by the general trade. Its voltage is 1.5 and amperage 
from 7 to 10. Where higher amperage is wanted special batteries 
are made. The Miamisburg Electric Co., Miamisburg, O., are the 
sole manufacturers of the Imperial batteries. 


NEW ENGLAND NOTES. 


PROF. W. L. PUFFER of the Mass. Inst. of Technology in a lec- 
ture on telephone receivers at the Wells Memorial Institute on 
Tuesday evening, stated that as a result of his experiments, the 
receiver telephone of the National Telephone Mfg. Co. of Boston, 
was the strongest and most powerful instrument he had found. 
Many receiver telephones both foreign and domestic were ex- 
hibited. The lecture was adjourned to Monday evening, Feb. 
19th, when the subject of ‘‘ transmitters” will be considered. 


THE PETTINGELL-ANDREWS COMPANY of Boston have just 
made arrangements for a valuable addition to their staff in the 
person of Mr. Frank X. Cicott, who will hereafter have com- 
plete charge of their electric railway department. Mr. Cicott is 
a well known electrical engineer of wide reputation and was 
formerly a resident of San Francisco, as agent for Holmes, Booth 
and Haydens of New York. He did a large general railway sup- 
ply business on the Pacific coast. He was then connected for 
some time with the Electric Merchandise Company of Chicago, 
and in 1891, started the first traction paper in the city of London, 
England, The Railway World,” acting as managing director 
of the paper for nearly two years. Mr. Cicott is still a director 
on the Board of Management of this paper, and is a large stock- 
holder. Mr. Cicott's new connection will be pleasant to his 
many friends in the East, and with his valuable experience in 
railway work, and large acquaintance in the railway field, he 
will form a valuable acquisition to the Pettingell-Andrews Com- 
pany. 
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THE ‘‘ ACME" PORTABLE TESTING SET. 


Queen & Co., Inc., Philadelphia, have just issued circular No. 
520 regarding their Acme portable testing set. Besides con- 
taining prices and a general description of the outfit, it gives 
diagrammatic instructions which will prove very useful to parties 
handling the apparatus. The ‘‘ Acme” set meets with great favor 
because of its compactness, completeness and simplicity. 


WESTERN NOTES. 


WILEY & PHELPS, 1422 Monadnock Block, Chicago, will soon 
have one of the larger sizes of the DeLaval steam turbine dyna- 
mos in operation in that city. 


Mr. Gro. MCKINLOCE, president of the Central Electric Co., 
Chicago, who returned from the East recently, reports the outlook 
for business as very encouraging. 


THE Cuas. E. GREGORY Co., of Chicago, have just made up 
their first annual balance sheet, which shows sufficient net earn- 
ings to declare a substantial dividend to the stockholders. 


THE NATIONAL. ELECTRICO Co., through their agent, Mr. W. E. 
Bailey, have completed arrangements for an arc and incandescent 
electric plant for Wellsville, Mo., to be operated in connection 
with a roller mill. 


Capt. JNO. SHAY of the Chas. Munson Belting Co. Sapte it 
accompanied by Major H. V. Nourse, of the same company calle 
upon their many Chicago friends last week, extolling the virtues 
of the Eagle” and Dynamo” brand of belting. 


Mr. A. H. Goopk, manager of the Western office of the Jen- 
ney Electric Motor Co., Monadnock Building, Chicago, reports 
the sale of two 650 light, and two 500 light dynamos and two 62 
K. W. railway generators among last week’s business. 


ELKHART, IND.—The electric light and street railway plant was 
sold at receiver’s sale on the 7 inst. Mr. O. N. Lumbert, president 
of the old company bid it in for $21,000 and is said to be backed 
by out of town capital. The incumbrance was $75,000. 


TAYLOR, DEE & Mack, Chicago, dealers in general electrical 
supplies have just added a very complete assortment of main 
line, double pole station switches to their stock. This firm is 
also the exclusive agent of the Solar Carbon Co. and Chicago 
agent for the well known American” lamp. 


THE LUNKENHEIMER COMPANY, of Cincinnati, have issued a 
neat little folder in which some of their newer valves are well 
illustrated. These have the well known ‘‘Lunken” renewable 
seat gate, and are claimed to be simpler, stronger, more compact 
and heavier in proportion than any other form of gate valve 
in use. 

THE WESTERN TELEPHONE CONSTRUCTION Co., Monadnock 
Building, Chicago, are moving into more commodious quarters on 
the fifth floor, where they will be better able to take care of their 
constantly increasing business. The recent trial of their magneto 
telephone transmitter between New York and Chicago is said to 
have been a great success. 


TELEPHONE BUSINESS.—AS a direct result of the recent expira- 
tion of the Bell telephone patent may be mentioned the incorpora- 
tion of a number of exchanges. Hardly a week passes but several 
telephone companies spring into existence. The Newark & Mil- 
lington Telephone Co., Newark, Ills., and the Lincoln Mutual 
Telephone Co., at Lincoln, Ills., are among the recently in- 
corporated companies. 


DR. F. H. Berry, D. D. S., of Milwaukee, Wis., has latel 
brought out an electric dental engine and other appliances, whic 
contains many new and novel features both electrical and me- 
chanical. He will be pleased to forward to any address on appli 
cation a beautiful illustrated catalogue of his devices, and gladly 
answer any questions on what is needed electrically by members 
of his profession. 

Messrs. P. H. CAREY and E. J. SHRADER have just been 
appointed selling agents for the Phoenix Iron Works, manufac- 
turers of the well known Dick & Church engines. The Western 
agency will be located as heretofore at 519 The Rookery. Mr. 
Schrader is a mechanical engineer of wide experience, having 
been at one time assistant superintendent of the Union Iron 
Works, San Francisco, and more recently manager of the mining 
department in the Cincinnati office of the General Electric Co. 
Mr. Carey is a member of the firm of Harrison & Carey and his ex- 
tensive acquaintance in the street railway and electrical field 
will no doubt be of considerable advantage to the new firm. 


te” Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. 
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THE NEW FIRST DISTRICT STATION OF THE EDI- 
SON ELECTRIC ILLUMINATING COMPANY OF 
BROOKLYN. 


H Edison Electric Illuminating onpa of 
4 Brooklyn began the designing of their First 

District Station on March 1, 1889, starting the 

operation of the plant September 1, of the 
same year. This station was laid out for 3,000 
h. p. capacity, ample, it was then thought, to provide 
for at least five years’ requirements. The fall of 1889, at 
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the starting of the station, saw an equivalent of 6, 000 
16 c. p. lamps connected, and since then the progress has 
been as follows: 


F seks Scraaaiiestsieses e . . q 6,000 
1)! 8 ＋＋ . 25,172 
J! 8 9 ꝗ :. . . . 41,879 
189388 ise 5ees JJ B . . . 75,450 
189989 5 . . . 101, 000 


_ In order to keep up with this five years’ increase, 
it was necessary to watch carefully central station con- 
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struction, so that when a time came for quick action, it 
would not be necessary to indulge in temporary work, 
which is so exhausting to the funds of any company. 
During this time (of four years) three new stations have 
been built, and the original Pearl Street First District Sta- 
tion is now doubled in size and quadrupled in its capacity. 
Since the building of this station, so many improvements 
have arisen that we find central station construction work 
almost revolutionized, even down to the general character 
of the building, changed by the return to direct connected 
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THE New FST DISTRICT STATION OF THE EDISON ELECTRIC ILLUMINATING COMPANY OF BROOKLYN. 


units, and the simplification of the distributing system as 
far as pressure regulation is concerned. 

Plans for the new addition to the Pearl Street First 
District Station were commenced May 1, 1893, ground 
broken July 1, and the building occupied December 28. 
In preparing the plans care was taken to make the entire 
plant as now finished, consisting of old and new buildings, 
as complete as though it were one building, originally 
erected for its present capacity of 12,000 horse power. 

The power room of the building in which are located all 
engines and dynamos, is 100 feet long, 65 feet wide, 35 
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feet high, and contains no columns, the ceiling being 
spanned by heavy girders. The room is lighted by three 
front and three rear windows, each thirty feet high and 
twelve feet wide, and as the entire interior is finished in 
white with wainscoating of glazed tile the natural lighting 
is as nearly perfect as possible, reducing to a minimum 
the cost of artificial illumination. At night 60 16 c. p. 
incandescent lamps furnish the general lighting, and each 
engine is individually illuminated by 20 16 c. p. lamps. 
The main object of having plenty of light was to detect 
easily any accumulation of dirt, oil, etc., the great 
enemy of all machinery, especially electric generators. 
For the same reason the floor of the room is of flint tile of 
a light color, such as is used in many of the European 
stations. For the purpose of quiet advertisement the 
lower part of the front windows are glazed with one pane 
of plate glass 9 x 12 feet, which gives to the passing public 
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this passage is a coal storage vault of a capacity of 650 
tons of coal. This coal is fed into large tunnels extend- 
ing under the entire building, and in which is located 
all coal and ash handling machinery. Over the drive- 
way and opening out into the engine and dynamo room 
is the electrical gallery, on either side of which is a 
brick and iron enclosed ash receiver opening into the 
driveway below. On either side of these ash receivers 
is a room about ten feet square, the one in the front 
part of the building being set aside for the office of 
the chief engineer. This room has a window opening into 
the large engine and dynamo room, commanding a fine view 
of all the machinery. A doorway also opens out into a 
small platform from which stairs lead to the engine and 
dynamo room floor. The room in the rear of the building 
on the gallery floor contains a staircase leading to the next 
floor above, and also sufficient room for a “ booster” plant. 


New Figst District STATION OF THE EDISON ELECTRIC ILLUMINATING COMPANY, BROOKLYN, N. Y.—V1EW IN ENGINE Room. 


an unobstructed view of the large room, electrical gallery 
and vertical engines. The windows are so arranged on 
pivots that all panes except the lower can be opened, thus 
affording the best circulation of air. 

Under this room is a basement twelve feet in height, 
which contains all the piping of the plant. Under the 
front sidewalk is a vault twenty feet in height, into which 
are brought all underground and electrical gallery con- 
ductors. A portion of this vault, walled off from the 
rest, contains the air and oil circulating systems, and also a 
large space for storage battery plant, should one be 
installed in the future. 

On the left of the engine and dynamo room is a drive- 
way ten feet in width, connecting Union lane (at the rear 
of the station) with Pearl street. This driveway affords 
a direct passage for all coal and ash carts, the roadway 
being fitted with heavy cast iron tram or track to 
accommodate wheels of any size or width of gauge. Under 


The right of the building, comprising the old part of the 
station, will contain two floors of boilers with a capacity 
of 10,000 h. p. In the rear of this part of the building are 
located the two large brick chimneys, each 165 feet high. 

The entire top floor of the station is devoted to offices. 
These comprise the offices of the president, directors, sec- 
retary and treasurer, general superintendent, general office, 
counting rooms; offices of electrician, superintendent of 
steam plant, chief inspector, superintendent of under- 
ground, meter room, canvassers’ room, testing room, emer- 
gency room, storerooms, machine shop, arc light room, 
toilet rooms, and extra space, left to accommodate future 
increase. 

The station is absolutely fire-proof, the partitions of the 
office being of iron and plaster. The only wood used in 
the building is found in the window and door-frames, and 
a small area of flooring, almost all floors being of tile, iron, 
or cement. Care was taken in the design and construction 


Feb. 28, 1894.] THE ELECTRICAL ENGINEER. 175 


—— 
22 
: * 
— O E 
—ͤäů D 2. — $ e oe i 
‘ 


| 


P: 


ae 


v 
—~ Fee 


——— 


tos 
at 


— — — — 


* 
Sra 
à -aat er 
fee — — — 


i Hory P. 


peepee —— — — 


zi | 


— | S S — — — 


1 A 


DDr 


DDD — 
` + 


: pa D 
* ee >» 
è = ` T ;» f n ` n — = n — — 
Deere 


— 8 —— — - AA an? 5 
W — * = P a = >) — 2 ~ R 3 >. * — i í — . 7 44 ` — — 5 1884 
2R AN g C.W.HUNT Co 


9 : . F 
g —— 
. 


New Fer DisrRIOr STATION OF THE EDISO 


faiis SERN ILLUMINATING COMPANY, BROOKLYN, N. Y.—GROUND PLAN AND SECTION 
d Hunt COAL CONVEYING SYSTEM. 


f 


EE T Google 


170 THE ELECTRICAL ENGİNEER.. Vol. XVII. No. 304. 


of the building to provide, as far as possible, conduits for in the main station of the Company, at the same time giv- 
all wiring, and consequently the building is tubed for tele- ing them all the benefits of a modern office building. 
phone, telegraph, call bells, light and power, and large Above the roof rises a tower about thirty feet high con- 
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New FIRST DISrRIOr STATION OF THE EDISON ELECTRIC ILLUMINATING Co., BROOKLYN, N. Y.—VERTICAL SECTION, 


accessible recesses were left for plumbing. The building taining oil tanks. The front of the entire building has 
on the sides and rear is protected by fire-proof shutters, been slightly altered so as to give the old and new part the 
and fire-proof doors divide it into sections, each containing appearance of one building. 

a large water outlet and hose. Special care was taken in This station at present contains six 250 B. P. Ball cross- 
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DETAILS OF CABLE PASSAGE AND COAL CONVEYING VAULT. 


rendering floors and partitions of offices sound-proof, and compound non-condensing engines, belted to twelve 100 
particular attention was paid to the heating and ventila- k. w. Edison bipolar generators, and two 750 E. P. Lake 
tion. Thus is secured the advantage of having the offices Erie vertical cross-compound non-condensing engines, di- 
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lar 


reet connected to two pair of 200 k. w. Edison multi 
generators. The Ball high speed engines are now bein 
removed to another station and additional direet 9 
units installed, the estimated capacity of the plant being 
12,500 B. P. nominal rating. 

The boiler plant of the station is to be supplied by feed 
pumps connected direct to the vertical engines, the present 
steam pumps being used as reserve. These pumps are now 
being fitted to the two large engines at present installed 
and will be in operation within the next month. 

In the erection of the new building an ample coal stor- 
age has been previded, in which can be carried a constant 
supply of 900 tons, an increase of 650 tons over the original 
capacity. In addition to this, machinery has been installed, 
so that coal can be delivered from the ceal cart to the coal 
storage, and then distributed to the different boilers with- 
out manual labor; and by the same machinery the ashes 
are automatically disposed of. The capacity of the coal 
Handling machinery, built by the C. W. Hunt Company, is 
40 tons per hour, and this can be increased if necessary. 

The new building has been equipped with a complete oil 
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THE ADAPTABILITY OF AN EDISON THREE-WIRE 
PLANT. 


Tux electrical plant of the Incandescent Light Co. of 
Toronto, Canada, consists of two 200 K. w. direct driven, 
four 100 K. w. and six 60 k. w. belt driven generators of 
the ordinary Kdison type, shunt wound for 140 volts. The 
company supply light and power on the Edison three-wire 
system at the usual pressure and also supply power to the 
electric street railway company at from 500 to 650 volts to 
supplement the power of the latter company's station. It is 
not necessary to describe the working of the three-wire 
plant as that system is well understood; but a short de- 
scription of the switchboard as arranged at present 
together with its manipulation will not be out of place. 
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Fic. 1.—DiaGram SHoOwING METHOD OF OPERATING 500 VOLT STREET RAILWAY CIRCUITS IN CONNECTION WITH THREE- WIRE SYSTEM. 


distributing and filtering system. By this means oil is 
transferred from the barrel to an elevated tank, and dis- 
tributed through the engines, etc., of the station, and thence 
returned to a large reservoir, filtered, and again returned 
to the upper tank to be used over again. This is accom- 
plished without any manual labor, although additional 
means are provided for oiling in case of trouble. A com- 
pressed air system is also aad whereby air under 60 pounds 
ressure is distributed to different points of the building. 
is is used for cleaning the large multipolar generators, 
switch board, small oil piping, ete. 

In addition to the plant described above, the company is 
operating a second and third district station, one of 1,000 
u. P. and the other of 1,500 n.r. nominal capacity. Its 
Williamsburg or Third District Station is furnished with 
triple expansion condensing engines direct connected to 
multipolar generators. A fourth district is at present be- 
ing supplied by “booster” and tie line system from the 
first, and the company is erecting a temporary plant of 
1,000 E. P. to furnish current to the Buffalo Bill Wild 
West Show during the coming season. 

In regard to the financial success of the company it is 
only necessary to state that this. January its rate of divi- 
dend was increased from five to six per cent. 
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The switchboard is arranged for running on two pres- 
sures and, by dividing the auxiliary bus, three different 
pressures can be run, this being necessary owing to the 
distribution of the load aud the losses in some of the feed- 
ers at certain times. In re-arranging the switchboard for 
supplying current at 500 volts, it had to be talen into con- 
sideration that, for various reasons, the power could not be 
supplied by any particular set of dynamos, and also that 
the present three-wire system could not be interferred with, 
so that the generators could be switched in on either 
of the systems with the least possible delay. 

The accompanying diagrams show how this is accom- 
plished. As represented in Fig. 1, there are four switches 
on the + and — poles of each pair of dynamos, marked 1, 
2, 3, 4, + and —, which are for the main, auxiliary, street 
railway and special bus bars, respectively. The object of 
this special bus will be seen later on. Suppose the two 
pairs of dynamos marked 1 and 3 in Fig. 1, are to be cut 
in on the street railway system : All the main and auxil- 
iary switches on these machines, together with those leading 
to the neutral bus, are opened, thus cutting these machines 
entirely out of the three-wire system. All the machines 
are then brought up to the same potential and the switches 
s1, 83 (shown between the ammeters and the neutral bus) 
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are closed. This has the same effect as closing the neutral 
switches, with the exception that the machines are not con- 
nected with the neutral bus. Switches 4 + on No. 1 
dynamo and 4 — on No. 3 are now closed and connect the 
four dynamos in series through the special bus. Switch 3 
— on No. 1 generator is next closed and connects the — 
pole of the series with the ground. All that now remains 
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to be done to connect the generators with the street rail- 
way circuit, is to close switch 3 + on No. 3 machine. 
Before doing this, however, care is taken to have the pres- 
sure of the series of generators exactly the same as that of 
the street railway bus, which is ascertained by the volt- 
meter or galvanometer as in common practice. 

The arrangement of the dynamos in the series is shown 
in the upper portion of Fig. 2, the switches being lettered 
so as to correspond with Fig. 1. When two pairs of 
dynamos are running in series and it is necessary to cut in 
another pair to replace one of them, Fig. 2 shows the 
method adopted so clearly that no description is necessary. 
Two 100 k. w. generators can be easily switched in and the 
load tranaforred: from the two 60 k. w. generators, the only 
precaution necessary being to have all the machines doing 
as nearly as possible the same amount of work. 

Fig. 3 shows four pairs of dynamos in series-multiple 
supplying current at 500 volts and one pair supplying cur- 
rent to the three wire system as well. One pair of the 100 
K. w. dynamos is generating 400 amperes at 250 volts and 
the other pair is generating 700 amperes at 250 volts. 
Each of the latter pair is, therefore, supplying 300 amperes 
at 125 volts to the three wire system while connected with 
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the 500 volt system. This is simply a modification of the 
five wire system and has given excellent results. The 
writer was somewhat dubious as to the successful operation 
of this last method, but, as the load at 500 volts is remark- 
ably steady, it was found that the variation in the pressure 
was 80 slight as to be unobserved in the lights. The only 
objection to this arrangement is that the negative side of 
the three wire system is grounded, but this in itself is not 
a matter of importance if the rest of the system be clear. 
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By referring to Fig. 1, it will be observed from the ar- 
rangement of the special bus that any pressure from 135 
to 1,600 volts can be obtained. The latter pressure can be 
obtained by opening the switches 86, 87, 58, s9, and con- 
necting all the ten dynamos in series. As there has been 
no occasion to run at 1,600 volts, the writer cannot say 
how this would operate, but from the very satisfactory 
results at 500 volts, it does not seem probable that there 
would be any difficulty in running at higher voltage. 


THE COPPER-ZINC ACCUMULATOR.—V. 


The diffusion of the electrolyte, that action that con- 
stantly brings fresh parts of the electrolyte up to the active 
material, becomes slower when the temperature falls. In 
the case of the caustic potash solution, as used with the 
copper accumulator, it is found, that, near 32 degs. F., it 
has quite an oily appearance and flows out very 
slowly through an opening of even 4 of an inch diameter. 
The capacity depends also upon the rate of the charging 
and of the dissharging current. With lead accumulators, 
this varies to some degree according to the construction of 
the plates. As a rule, the more porous the active material 
is, the less is its capacity affected by different ratés of 
charging or discharging currents. At comparatively high 
temperatures there is not so much difference as at lower 
temperatures ; but, since dilute sulphuric acid (1 part pure 
acid to 4 parts of water) is still very liquid even near the 
freezing point, the capacity is not decreased to any serious 
extent even when a large discharge current is applied. 
But it is not so with the alkaline accumulator, which yields 
but a small fraction of its normal capacity under such cir- 
cumstances. This is of course only of theoretical interest, 
since in practical service the temperature of the battery 
would not be allowed to run down so far. It was to be 
expected and experiments have proved it, that, other things 
being equal, if a good circulation of the specu be is set 
up, the same cell will yield a larger capacity. ith the 
lead accumulator (pasted plates) about 15 per cent. more 
capacity is obtained, if the acid is kept in circulation 
instead of remaining at rest. A considerable gain in 
capacity is also obtained with the copper cell by pro- 
viding for for good circulation of the liquid. 

There is also the Local Action to be considered. As in 
the case of the lead cell, it is dependent upon the temper- 
ature and is slowest at low temperatures. If a lead cell 
stands idle after having been fully charged for several 
months during the winter in the open air, it will be found 
to contain after that time still 4 of its regular capacity. 
In summer, as many weeks will suffice to bring the 
capacity down to 4. The zinc in the eg alkaline cell 
is also attacked by the electrolyte and hydrogen gas is 
slowly evolved. In order to avoid great local action 
between the steel sheet acting as a support for the zinc, 
and the latter, the sheet must be well amalgamated with 
mercury. For this purpose, Desmazures adds mercury to 
his electrolyte. But even then, owing to the great surface 
of the support and the liability of the zinc to take up oxy- ` 
gen at practical temperatures, the zinc deposit does 
not last for nearly as long a time as the spongy lead in the 
lead-cell. In traction work there is no opportunity for 
storing up electric energy for a longer period than 24 or 
48 hours, and during that time local action does not come 
into account so much. 

During the discharge of the copper cell, too great cur- 
rents must be avoided and to short circuit a cell is not 
advisable. As has been set forth in a previous article the 
oxygen goes to the zinc when current is taken from the 
battery. Whether oxide of zinc is really formed first 
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and immediately afterwards dissolved by the caustic pot- 
ash solution, or whether the zinc at once enters into some 
bodies formed electrically at its surface and thus dis- 
solves, is immaterial] for the present. The fact remains, that 
if too strong a discharging current be applied, the zine 
does not dissolve readily and smoothly, but some oxidized 
zinc compound is found on the electrode whose dissolution 
is more difficult to accomplish; still, the copper cell stands 
pretty high discharges. 

The Charging of the Alkaline Accumulator.—The 
charging current depends on the following factors: 1. 
Amount of zinc contained in the electrolyte. 2. Rate of 
circulation of the electrolyte. 8. Area of the cathode. 4. 
Composition of the electrolyte. 5. Temperature of the 
liquid. 6. Continuity or discontinuity of the charge. 7. 
General construction of the cell and electredes. 

If we investigate the conditions of charging in a lead 
accumulator, we would find the same conditions to govern, 
but it does not so much matter whether certain conditions 
are exactly fulfilled or not. When a lead cell contains 
very dilute acid, say, only about 10 per cent. pure acid, 
and if a comparatively large current is used for charging, 
at a low temperature, one finds that not half as much 
energy is taken up as when the same cell is charged under 
more favorable conditions, at a moderate temperature (70 
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er cent. of 


degrees F.) with an electrolyte 5 30 
ated for a charge 


pure acid and with a rate of current calcu 
during 10 or more hours. 

The alkaline solution must contain as much zinc as pos- 
sible. For this reason, the solution of caustic potash must 
itself be very concentrated, since dilute solutions do not 
take up much zinc. If such a well made zinc solution is 
diluted with water or heated, part of the zinc is precipita- 
ted in the form of white oxide of zinc. It is advisable,to fake 
the liquid circulate during the whole time of the charge. To 
charge with a constant current is not advisable, since 
at the beginning there is the maximum of zinc contained 
in the solution and at the end of the charge so much less as 
has been deposited on the cathode. Therefore the charg- 
ing current must be reduced accordingly. An addition of 
a colloid substance (as in Mr. Swan's experiments on 
the deposition of copper at high current densities) has a 
good effect on the zinc deposit. Moderate temperature 
(between 70 and 100 degrees F.) is best for the zinc de- 
posit. To charge intermittently, that is, first charge, then 
rest, then charge, and so on, gives better results than con- 
tinuous charging. A network of steel wire is preferable to 
any uns else as a support for the zinc. The porous cop- 
per ought to be in as much and as good contact with the 
copper support as possible. 


ELECTRIC TRANSPORTATION DEPARTMENT. 


THE LOVE CONDUIT SYSTEM. 
BY M. D. LAW. 


The Love underground trolley system in Washington is a 
perfect success in every particular. The cars were started March 
2, 1898, and have run successfully since the current was turned in- 
to the line. The only delay occurred on June 22, when some of 
the strain insulators gave out from heat. They were changed to 
others of special make, that have extremely high insulation of 

ure mica, will stand 250 degrees of heat, and break at 7,680 lbe., 
ar above anything that is required of them. There has not been 
five minutes delay, from any line trouble, since they were put in. 

None of the line insulators have ever given out, either here or 
in Chicago, where the road has been iu operation twenty-three 
months, nor do any of them show any signs of deterioration. 

There has been a great cry from electricians all over the 
country, that trolley wires could not be operated underground, in 
an open conduit, for the reason that it is subjected to so much 
moisture, mud and slush; but I have found that, with the wire 
properly protected, there is no moisture on the insulator, as I have 
taken up the slot rail, in the worst of weather, and found the in- 
sulators dusty. 
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THE Love CONDUIT SYSTEM.—SECTION. 


The success of the Love system comes from the fact, that the 
insulators and line are thoroughly protected, under a U-shaped 
slot rail, which forms a perfect steel overcoat for them, and the 


1. See Tae ELECTRICAL ENGINEER, Sept. 21st, 1892. We are indebted to the 
Railroad Gazette for the outline cuts illustrating this article. 


long lip of the slot-rail extends down far enough to carry all 
slush and mud below the wire and takes all the blow from the 
trolley, in case of the derailment of a car, so that the line cannot 
be injured. 
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THE LOVE TROLLEY AND CARRIER. 


The insulator is so placed under the slot-rail, that there is a free 
circulation of air around it at all times, and, as there is a strong 
draught through the conduit, it keeps the air constantly moving. 

There has never been any indication of leakage by the amme- 
ter test, although there have been many severe storms, of both snow 
and rain. There has been no delay during these storms, while the 
oo. line has been shut down for hours at a time from line 
trouble, 

The other principal feature in the Love system, is the trolley 
and its carrier, The former is an ingenious mechanical device, 
having all the movements of the human arm, which allows it to 
readily follow the wire and is so adjusted, that it will run either 
forward or backward. 

The trolley carrier is so arenes: that the leg of the trolley is 
at all times held in the centre of the slot, and prevented from bind- 
ing when rounding curves. 

On the Washington line there are three curves, two cross- 
overs, one double track cable crossing and three double track 
street car crossings. The curve at 18th and U streets isa very 
sharp compound curve on a two and a half per cent. grade ; but 
there has never been the least difficulty with it. 

The Love Electric Traction Co. deserve great praise in the de- 
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veloping of their system, for it has been done under great diffi- 
culties, and from the start nearly all electricians and engineers 
have been against them. 

The Chicago road was the first one built and is a grand 
success, when it is considered, that no plan or model of it was 
ever made, and that it was built in the winter, when the ther- 
mometer was below zero, while the contract stipulated that it 
must be run successfully for three months without skilled labor. 
The fact that at the end of the three months the railway company 
aceepted the road and paid for it, is good evidence that they con- 
sidered it successful. ey have also given written testimonials 
that they are entirely satisfied with it. 

The Washington road is the second effort, and is built in every 
particular as it was planned, nor has it been necessary to change it 
in any way. The president of the Rock Creek Railway Company 
testifies under date of January 12, of this year, that he is entirely 


— * — 
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sitisfied with its operation, and considers it a perfect success. 
The company also testify, that they are confident that it can be 
operated, as cheaply as, if not more cheaply than, the overhead 
system. 

A trip to Washington will show that nearly every resident is 
a friend to the underground trolley system. 


THE MOORE MAXIMUM SPEED STREET CAR 
INDICATOR. 


BY D. MCFARLAN MOORE. 


THE passage of laws and city ordinances regulating the speed 
of street cars has ee the n Tok a staple auto- 
matic device which will notify the motorman, conductor, 
passengers, and, if thought advisable, the poro and public, when- 
ever the lawful speed. is exceeded. The probability that the 
adoption of such a device will be made compulsory by law makes 
it doubly valuable. 

This object can be accomplished by a great variety of means 
—gears and pinions, fluids, electricity, levers, governors of all 
kinds, various braking devices, bells, &c. The adoption, there- 
fore, of any particular form is merely a matter of expediency, 
when all conditions are taken into consideration. But the 
demand is restricted not to an instrument indicating vari- 
ous speeds but to one indicating a definite speed, beyond 
which the car should not travel. However, if desirable, 
the device herewith illustrated can be modified to indicate with 
one adjustment any number of speeds, by the addition of an 
equal number of adjustment screws and bells of various tones, or 
an indicating dial. 

The salient points that should receive attention in the desi 
of a machine of this nature are,—practicability of the funda- 
mental principle of the device with special reference to misad just- 
ment; ease of application to a car under all circumstances; mini- 
mum of space and weight required; ease of regulation; amount of 
attention necessary on account of mud, dust, bearings, oil or 
presse; durability; effect of car running in either direction; and 

but not least, cost. 

Electric bells in connection with a simple form of centrifugal 
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contact device, therefore, would seem to be the best solution ef 
the problem and the sound of bells or some other acoustic device 
placed on either one or both of the car platforms would indicate 
in i positive and unmistakable manner that the law is being 
vio : 

The contact device in question is placed on the axle immedi- 
ately between the wheel and the motor. It consiste of alight cast 
iron gear case about 10 inches in diameter with a 1 inch face, 
secured to the truck upon the axle, Figs. 1 and 2. ide of this 
case is clamped a collar, from which projects radially a short pipe 
containing a spiral spring and plunger which makes the desired 
contact when acted spon by centrifugal force, varying with the 
speed of the car. Since the tendency of Senne force is tan- 
gential, the slight liability of the plunger P not working freely 
can be obviated by pivoting the radial pipe so that the head 
of the plunger can move in a short arc of its own. 
proper adjustment is accomplished by means of a milled-head 
screw 8 projecting from the face of the case. This screw is ac- 
curately adjusted and sealed by an inspector, for a given speed. 
Should the speed of the car become much greater than that 
adjusted for, the ringing would be rapid but no damage would be 
done. This is prevented by a screw attached to the plunger and 
working in a slot in the pipe, which also prevents the plunger 
from revolving on its own axis. The contact, therefore 
is not injured, and the tendency of the rotary motion is to kee 
it clean. As the light cast iron case bears upon the steel axle it 
requires but little lubrication and is held in p and prevented 
from revolving by attaching it to the car truck. 

One small wire electrically connects the adjustment screw 
with the bells, the current being supplied either from a battery 
or the trolley line. 

Since the axles of street cars running at ten miles per hour 
with 80 inch wheels make 111 rev. per minute, it will not 
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be necessary or advisable to use vibrating bells. Each stroke 
therefore will indicate one revolution beyond the maximum 
speed and rapid ringing will mean much too rapid traveling. 


A NEW ELECTRIC LINE FOR ILLINOIS. 


The Rock River Electric Railway Company, has just been 
organized with c capital stock of $500,000. It is proposed to con- 
nect Rockford and Dixon, thirty-eight miles apart, with an elec- 
tric line, as soon as spring opene. The estimated cost of the line 
is $10,000 per mile, and the company propose to do a general pas- 
senger, express and mail business, and later on to handle freight. 
The line will be operated by water power, Fred G. Jones, of Ore- 
gon, and Jamison C. Ayers, of Dixon, two of the incorporators of 
the company own a controlling interest in the water power of 
Rock River in those cities. 

The company's charter runs for fifty years and the first officers 
are: President, James S. Ticknor; secretary, Harry B. Andrews, 
and treasurer George B. King. The route is a most feasible one, 
the Chicago and Northwestern Railway Company having surveyed 
it three times with the intention of building a steam road to make 
closer and quicker connection with the main line at Dixon. The 
electric line has the advantages that the cars are able to turn 
sharper curves and climb steeper grades. 
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THE WINKLER TWIN SERIES MOTOR IN NEW YORK. 


IN our issue of Jan. 8 we described and illustrated the ingenious 
„Twin Series motor designed by Mr. C. F. Winkler, electrician 
of the United Columbian Electric Co., in which two armatures 
revolved in magnetic fields so as to make but a single magnetic 
circuit. The advantages of this system were fully pointed out in 
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THE WINKLER STREET CAR MOTOR. 


that article and recent practical work seems to have confirmed 
them fully. Among the roads on which the Winkler motor has 
been putin operation is the Union Railway of New York City, oneof 
the most infiuential street railroads in the country, who are making 
a practical test of the Winkler motor with the view of ascertaining 
accurately its economy and various other advantages for street 
railway traction. 

The United Columbian Electric Company have equipped a 
standard 18-foot car with its 50 h. p. motor and controlling 
mechanism, and mounted it on a Peckham flexible gear truck. 
The accompanying engravings, Figs. 1 and 2 show the truck and 
motors and also the ae ret car as now operating on the Union 
Road on the other side of the Harlem River. We hope to publish 
shortly some teste on the relative economy of this and other 
equipments. 

The Twin Series” motor bears out in actual service all that 
has been claimed for it as regards economy, flexibility and the 
ease with which it rides round the sharpest curves. It is also 
claimed to be considerably less in weight per actual horse power 
than any other double equipment. One of the most remarkable 
features of the car is the very slight diminution of speed when 
ascending a heavy grade. 

The controlling mechanism includes a short-circuiting device 
for use as an emergency brake in case of danger and which will 


Tux WINKLER STREET CAR Motor, Union RAILWAY, New YORK. 


bring the car to a sudden siop without taking current from the 
line or causing the fuse to blow; in fact when this device is 
operated the trolley is cut out automatically and it is not even 
necessary for the motorman to wait to throw off the controller, as 
the device will operate equally well with the controller full on. 
Usually when the motors are reversed to stop the car the overload 
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will either open the circuit at the power house or blow the fuse on 
the car, as in the recent terrible accident in San Francisco, and the 
motorman is then helpless. If in this case the car had been 
equipped with Twin Series motors and this device, the accident 
could not have occurred. 


THE NEW MATHER RING POLE DYNAMO AND 
STREET RAILWAY GENERATORS. 


_The Mather machines are too well known to require any de- 
tailed description but some recent improvements in the machine 
are well worth describing. Principal among these is the adoption 
of steel instead of cast iron for the field magnets. Owing to the 
greater magnetic permeability of this material the output of the 
Mather machines has been nearly doubled and their s re- 
duced. The accompanying engraving represents the a 31 k. w. 
machine of the new type, designed for 500 lights and running at 
850 revolutions. The armature of this machine is surface wound, 
but the larger machines have toothed armatures. 

Among the mechanical improvements we note a change in 
the self-oiling bearings. These are now constructed in such a 
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manner that the height of the oil in the reservoir below the bear- 
ing can be readily inspected; this prevents waste of oil in filling 
and affords a means of watching constantly the supply of oil. 
This type of machine is built in various sizes up to 1,200 lights 
capacity. 

As already announced by us the Mather Company has started 
up its plant on full time and besides its regular line of machines 
is actively pushing the construction of twenty-five of its new 120 
K. W. street railway generators. Mr. ThomasC. Perkins, the vice- 
president of the compatiy is very hopeful of the future and will 
represent it at the Washington Convention of the National Elec- 
tric Light Assoication. 

It will be the policy of the Mather Company to confine its busi- 
ness strictly to that of a manufacturing company, working for a 
manufacturer’s profit and selling its machines on an independent 
basis to contractors, central stations, etc. Messrs. G. M. Angier 
& Co., of No. 116 Bedford St., Boston, are contractors for the 
Mather apparatus in New England. 


THe C. & C. ELECTRIC Motor Co., who have recently removed 
their works to Garwood, N. J., have now removed their old office 
in Greenwich street, to Nọ. 143 Liberty street, New York, 
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STORAGE BATTERIES IN CENTRAL STATIONS. 
HE chief object of the meetings of the National Elec- 
tric Light Association is the discussion of topics 
which will enable the members of the Association to learn 
the experience of others and to profit thereby. It seems 
eminently proper therefore that one of the subjects which 
should be taken up is that of the introduction of storage 
batteries into central stations. It might be said that our 
experience in America has been too short and too meagre 
to permit of a discussion such as those usually indulged in 
at the Association’s meetings, but if the subject is brought 
up even in a more general way it will serve the purpose of 
demonstrating prominently what, we believe, will be 
standard practice not many years hence. “How can we 
equalize that frightfully variable load extending over 24 
hours?“ has been the sigh of station managers for years. 
The introduction of motors has, it is true, helped to bring 
up the day load, and the rapid multiplication of arc 
lights on incandescent circuits has increased the night load, 
but with all this, there are but few stations whose load 
diagram does not resemble strongly the familiar saw- 
tooth. Up to the present, the central stations equipped 
with storage batteries in the United States can be counted 
upon the fingers of one hand, while in Europe there are 
over 175 stations equipped with batteries varying in capa- 
city all the way from a little over 100 to over 3, 000 ampere 
hours. We are well aware that not all American electrical 
engineers are agreed on the economy of the central station 
storage plant; but, we ask, can it be possible that the for- 
eign engineers would continue this practice unless it had 
proved economical in the past, and especially in view of 
their well known conservatism in all such matters? We 
are not unmindful of the deterring effect exercised through- 
out the past by the long and wearying litigation in this 
field, and regret to note a renewal of warfare ; but in spite of 
all this it seems hard to reconcile all the facts in this 
apparently studious neglect of the storage battery, except 
on the theory of lack of knowledge. If the members of 
the National Electric Light Association can find time to 
devote to the subject and to treat it in a manner adequate 
to its importance they will have added largely to their stock 
of useful and profitable information. We would submit 
as a text the load diagram of one of the stations of the 
Edison Illuminating Co., in New York, in which a storage 
battery has recently been installed, and which we print on 
another page. 


TELEPHONE AND TELEGRAPH. 

Superficial observers, and even trained students who 
are cognizant of the slow effect of new ideas in other fields 
than that of invention, are apt to assume chat the net re- 
sult of an invention, if it succeed, is destructive rather than 
constructive. In other words, they believe that the new- 
comer in order to make a place for itself has to shoulder 
something else out of the way, because there is not stand- 
ing room enough for both. Such philosophy is certainly 
wrong. The list of old things that have disappeared under 
the competition of the new, is not at all extensive; hardly 
as long, we should say, as the list of old things to which 
in some unexpected manner the later ideas and influences 
have given a renewed lease of life. Perhaps the number 
of dugouts, bows, tinderboxes, sandals, and tents is not on 
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the increase, but aside from these and afew like instances, 
old forms continue to perpetuate themselves indefinitely and 
in larger variety and quantity than ever. What is chiefly 
done by important innovations is to define more strictly 
the limits within which the ancient can be genuinely use- 
ful and efficient. That is about all. Sailing ships still 
swarm the seas despite steam; gas is burned in enormous 
quantities without material check from the rapid introduc- 
tion of electric light; and there are as many tents and canoes 
in use to-day for pleasure as were known even when the 
Tartar roamed Europe or the Red Indian owned these 
Western waters. The telephone has made gigantic strides 
these ten years, but there is more telegraphy than ever, 
and no sign is discoverable of falling off in the number of 
mailed letters or messenger boys. 

That the telephone should environ the telegraph with a 
larger area of utility one can readily understand, but such 
observers as we have in mind may be unwilling to believe 
that the telephone can actually stimulate the telegraph. 
Yet such is undoubtedly the case, when the matter is 
viewed broadly. Our own conviction on this point received 
an unexpected support in the remark of a shrewd electrical 
manufacturer recently. In conversation on the subject of 
the better outlook for universal telephony through the 
running out of the monopolistic early Bell patents, he said 
that the sales by his house of telephones had, very curiously, 
been accompanied by almost as large orders for keys and 
sounders. The idea of the purchasers was that if they were 
going to put up a line, they might as well have keys as tele- 
phones at each end ; and thus the lines are being rigged up 
everywhere “contrived a double debt to pay.” It might be 
said that this touches only a smaller branch, but the practice 
here indicated will, we venture to assert, sooner or later 
be carried out on the largest scale, in heavy work. 


PAYING STATIONS. 

We are glad to give space in this issue to a letter from 
Mr. W. N. Stewart called forth by our recent editorial on 
his paper read before the Northwestern Electrical Associa- 
tion. Mr. Stewart takes exception to the doubts we have 
expressed as to the entire correctness of his conclusion that 
direct current stations are the best payers, and brings for- 
ward additional statistics of stations in the State of Wis- 
consin to prove his case. These are valuable in so far as 
they show a condition of affairs which ought to be suscep- 
tible of remedy. There are so many factors governing the 
paying qualities of a station that it would be futile to 
ascribe the causes of a non-dividend paying condition to 
any one of these factors. This Mr. Stewart practically 

admits and we think that he has struck the keynote to the 
situation when he refers to the personal equation of those 
operating the plant. The best equipped station in the 
world would lose money with bad management, and in the 
management we include not only the electrician but every- 
one connected with the operation of the plant from the 
president of the company down to the fireman; while on 
the other hand we know of stations having apparatus built 
ten years ago, which are earning money for the stock- 
holders, If it be true “that the average country elec- 
trician cannot get the best results out of his apparatus,” 
then it is high time that the “country electrician” be 
retired and his work be put into the hands of thase 
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who can get the best results out of the apparatus. 
We discern in this state of affairs an opening for 
many of the graduates of our electrical engineering 
schools. These have for the most part gone into the 
drafting rooms and laboratories of electrical concerns until 
the demand in that direction appears to be pretty well 
filled, and the bitter experience of the last few months has 
served to emphasize this fact of surplusage of such talent 
in a most striking manner. If more of these young men, 
well equipped as they are, would start out after graduation 
with a view to fitting themselves for the management of 
central stations we believe that more of them would find 
congenial and profitable employment, and the public would 
soon hear less of the non-paying qualities of stations. The 
time has passed when it seemed to require the massive brain 
of a heaven-born genius to design a dynamo; and we would 
suggest that a fair amount of time be devoted in our elec- 
trical engineering curriculums to central station manage- 
ment and finance—a need which we are glad to note has 
been recognized recently in several colleges. 


ENCLOSED HIGH-POTENTIAL ARCS. 

Tue electric lighting fraternity throughout the country 
has been anxiously awaiting the results of commercial 
tests of that latest development in arc lighting, the How- 
ard system, in which the arc is enclosed in a small bulb so 
arranged as to practically exclude the external air. We 
have already referred to the importance of this very in- 


‘teresting device to the arc lighting industry and have re- 


cently noted the practical tests on the circuits of the Hart- 
ford Electric Light Co., where the system has now been 
adopted. It is safe to say, therefore, that among the 
numerous topics laid down in the programme of the 
National Electric Light Association’s meeting at Washing- 
ton none will excite keener interest than the report to be 
presented by ex-president C. R. Huntley, of Buffalo, em- 
bodying the results of his own exhaustive tests of the 
system. Since the time of the presentation of this subject 
at Chicago before the International Electrical Congress 
last August there have been, we hear, several important 
improvements in the design and action of the Howard de- 
vice. It is said that one change in the construction has 
resulted in prolonging the life of the electrodes nearly 100 
per cent. Indeed, we understand that recent tests 
show the life of the negative carbon to be over 200 hours 
per inch! But the great field for the enclosed arc lies 
in its application to constant potential circuits, direct 
and alternating currents. Mr. L. B. Marks, who with Mr. 
L. E. Howard has been identified with the development of 
this system, has just devised a method of running high 
potential arcs on high potential circuits, and which 
promises to open a broad and entirely new field in electric 
lighting. His plan is to run 100 or 110 volt arcs directly 
across constant potential circuits without the intervention 
of dead resistance ; he is thereby enabled to decrease the 
current to 2 or 3 amperes and without impairing the value 
of the light. Itis obvious that results of this character are 
practically impossible with open air arcs, and hence they 
would seem to bear out our prediction that the arc-enclos- 
ing cylinder must have a wide and deep influence on the 
future of arc lighting. We trust that the convention will 
discuss and investigate this matter very thoroughly. 
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THE LA ROCHE ELECTRIC WORKS, PHILADELPHIA, PA. 


I. 


7 ARGE industries very rarely spring into 
es existence fully equip and well backed. 
They and their founders have literally to 
work out their own salvation with fear and 
trembling. In electrical development this 
has been, and is still, painfully true. When 

the history of the electri industry in 
America shall some day be gathered into a 
volume adequate to do it justice it will be 
found that the majority of the large and 

„ successful concerns now in existence were 
2 the outgrowth of the individual efforts of 
r and struggling inventors—of men who, 

in addition to the hard work of thinking 
out new ideas and constructing their 
apparatus and devices with their own hands, had the still 
harder task of convincing the public of their utility and the cap- 
italist of their paying quality as business enterprises. Among 
those pioneers who have to do battle with such fearful odds 
was Mr. F. A. La Roche, the founder of the La Roche Electric 
Works, of Philadelphia, who from the smallest beginnings in 1880 
succeeded in creating a business now requiring for its hand- 
ling a seven story building covering several acres of floor spao: 
and equipped to build machines up to 10,000 lights capacity. Post- 
poning for the present a narrative of the interesting history of the 
Roche company we shall at once take up the description of 


HEAVY PLANER DRIVEN BY ELECTRIC MOTOR. 


the new works which the company have just acquired and 
equipped for the manufacture of all kinds of electrical machinery, 
including a special line of 5 current apparatus, direct 
current machinery for incandescent lighting, power generators, 
railway motors, arc lighting apparatus, and a variety of accessor- 
ies such as switchboards, measuring instruments, etc. 


II. 


The new works, facing on American, Diamond and Bodine 
streets, Philadephia, are seven stories high with a frontage on 
Diamond street of 120 feet, and on Bodine street of 116 feet. The 
building is substantially built, with 80 inch walls and is one of the 
largest factory buildings in that section of the country. 

nding to the ment or first floor the visitor’s eye first 
meets the power plant which consists of three 125 h. p. engines and 
one 25-h. p. engine. One of these drives two direct current gener- 
ators, one alternator and an arc light machine. The direct current 
generators furnish power throughout the works, as all the depart- 
ments are run with individual motors, no belts of any kind pass- 
ing through the floors. Where a number of machine tools are 
grouped, a small countershaft is placed overhead, driven by an 
electric motor, The small 25-h. p. engine is used for lighting the 
Office, etc., after 6 o'clock p. m., when the main plant is shut 
down. The two remaining engines are used for testing p 
and are so arranged that any one of them, or the combined power 
of the three, can be concentrated upon one generator, thus givin 
a total capacity of 400 h. p. There are in all four boilers of 1 
h. p. each, one used for heating the building and the remaining 
three for power purposes. 

On the same floor is the blacksmith shop where all the heavy 


machine work is done. There is also considerable heavy braes 
work done on this floor as some of the brass spiders and shields 
used in the 5,000 light alternators are turned up and finished in 
this department, extra large lathes and tools being required to 


HEAVY MACHINE DEPARTMENT IN BASEMENT. 


handle these large diameters. On the same floor, one of the large 
planers, as will be seen, is run by an individual motor. 

On the second floor is the erecting, assembling and testing room 
where a number of both large and small direct current machines 
and alternators are in course of construction. The stock room is 
also on this floor. In the stamping department will be noticed a 


large stamping press where the armature discs are cut and 
stamped, and insulated and assembled. 
III. 


The La Roche alternating armatures are of a novel and ingeni- 
ous construction and are so arran that any number of coils up 
to one half the total number may be burned out or affected from 
any cause, without interfering with the running of the machine 
at full load ; and in case of such an accident, repairs can be made 
in a very short time. A toothed armature is used for all alter- 
pators of 500 lights capacity or over, and a smooth armature for 
all machines under that size. They are of the laminated type 
made of the best Norway iron, insulated with specially pre 
paper. On the 2,600 light machine, the armature is bolted together 


ASSEMBLING DEPARTMENT. 


with 27 bolts. The grooves of both armatures are of a new design 
and exceedingly shallow, insulated with asbestos and the best 
grade of mica, making them practically fire and water proof. No 
rectifiers or commutators of any kind are employed in the La Roche 
machine, but pred two collector rings ; the regulation is entirely 
automatic, no outside controller of any kind being required. 

The armature which is mounted upon an extra heavy steel 
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shaft ground to gauge, is absolutely iron-olad. and no wires show 
when it is completed. It will be noticed that the machine is so 
built that the frame or ring is cast in two separate parts 80 


` 


TESTING DEPARTMENT. 


arranged that the top half can be lifted and any fleld coils removed 
and replaced. Another advantage claimed by the manufac- 
turers is that it is not necessary to remove the armature or any 
portion of the machine to insert a new coil in the armature. The 
end of the armature is protected by a brass shield which is care- 
fully insulated and where the leading in wires cut through 
they are insulated with micanite and hard rubber bushings. 
The collector rings are mounted upon an individual sleeve and ar- 
ranged so that either one or both rings can be removed in a short 
time. All the La Roche machines are equipped with ball and 
socket, self-oiling bearings. 

Although the company have been more recently occupied 
with alternating machinery, they nevertheless continue to manu- 
facture direct current apparatus, and are now making power gen- 
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erators ranging in sizes from 50 to 800 H. P. All generators of 100 
H. P. and under are built on the motor bipolar type. The gener- 
ators over 100 H. P. are made on the multipolar pemo circular 
fields similar to their alternating machines. The La Roche direct 
current machine is entirely automatic, the method of regulation 
being new and different from the ordinary method of compound- 
ing. All the direct current machines have Gramme rin 
armatures, and the company from the very beginning design 
machines with armatures greater in diameter than in length. 
It is evident that this construction admits of a machine of the 
same output being run at a much lower speed than when the 
armature is reduced in diameter and increased in length. 


IV 


On the third floor is the brass finishing room which is also well 
equipped with modern machinery. On this floor also is the arma- 
tare and field winding department, where the armatures and fields 
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of both direct and alternating apparatus are separately wound on 
frames or spools and slip on the machines when completed. 
In this room there are smooth and toothed armatures in course of 
construction. In the usual method employed with both the fields 
and armatures, winding is begun at one end of the wire and car- 
ried out continuously, the other end being finally made to cross 
the convolutions in order to be brought out parallel with the other 
end; this subjects the crossing end to the maximum difference of 
potential on the entire coil and is a frequent cause of burn-outs 
and short circuits due to the inevitable vibration, and congequent 
damage to insulation, which takes place. In the method pursued 
by Mr. La Roche, the winding is begun in the middle of the wire, 
both ends being wound at the same time, and when the wire is 
finished, the two ends come out opposte each other at the centre 
of the coil without crossing any other convolution. This method 


STAMPING DEPARTMENT. 


brings the least insulation strain on the wire and the breaking or , 
burning of one end does not require the entire re-winding of the 


coil. 

Recognizing the value of accurate and reliable indicating in- 
struments in isolated as well as central station work, the La Roche 
company, almost from the beginning have built the indicating 
instruments with which their plants have been equipped. These 
consist of a voltmeter, potential indicator, ammeter-indicator and 
amperemeter. They are handsomely gotten up, enclosed in brass 
cases, having either back or surface connections, and lend a very 
neat appearance to the switchboard. 

Tne fifth floor is used for a wood-working, pattern making and 

king room, and the sixth is used for storage pur l the 

oors are connected by an elevator run by an electric motor. 

The La Roche company have been running their works for the 


ARMATURE WINDING DEPARTMENT, 


past six months day and night, working on large alternating ma- 
chines, and have 5 several 2,600 light machines 
and quite a number of 1,300 light alternators. Two of the latter 
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are now in the station of the Quincy Electric Light and Power Co., 
Quincy, Mass. 
V. 


The origin and history of a firm are f € 
and instructive as the description of its products, and this is pre- 
eminently so in the case of the La Roche company. The moving 
spirit in the enterprise, Mr. F. A. La Roche, is a type of those who 
by dint of hard work and studious application compel success in 
spite of the heaviest odds. Born in 1859, Mr. La Roche at an early 
age exhibited an aptitude for mechanics that found an application 
in the building of small steam engines, mechanical toys, etc. At 
fourteen Mr. Roche commenced a course of chemistry with 
Prof. Mathew, in New York, and three years later he removed to 
Philadelphia and finished a course of civil and electrical engineer- 
ing under Prof. Beck. 


uently as interesting 
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actually gave three volts before it exploded and this was the con- 
soling thought that repaid him for the disaster. The battery has 
y been illustrated in the ENGINEER. 

Mr. La Roche’s experience in the electrical business began 
about fourteen years ago, when he commenced making laboratory 
apparatus and afterwards constant current motors. He claims, 
indeed, to be the first to make a successful automatic cut-off, con- 
stant current motor. When Mr. Maxim came to this country and 
started to manufacture in Philadelphia what was known as the 
Maxim machine, Mr. La Roche, who was quite young at that 
time, brought a motor to him and asked him to test it on his cir- 
cuit. Mr. Maxim answered that no motor could be made that 
would stand the pressure. He finally put it on the circuit but it 
heated to a considerable extent, though, after rewinding it was 
found to work nicely. From that time on Mr. La Roche made a 
specialty of building both constant current and constant potential 


THE La ROCHE ALTERNATOR WITH EXCITER. ` 


A recital of many of his boyish ideas and experiments would 
afford considerable amusement, but through them all would be 
seen that native genius which leads to success. One project in 
particular on which his youthful dreams of fortune were wrecked, 
centred in an attempt to build a motor with permanent magnets 
in which he used the current of several primary batteries to tem- 
porarily invert the poles of the magnets by sending around them 
a current opposed to their natural polarity. The experiment was 
a failure from an electrical point of view; nevertheless from each 
such failure he gleaned some valuable information that was stored 
for future use. Another effort that met with a fate similar to the 
last, was to combine the storage and gas batteries in the same 
cell. Mr. La Roche made an iron vessel with a tight-fitting lid 
and provided the interior of the cell with the elements and com- 
partments for the gases evolved during charging. This battery 


motors and up to the present time there are several La Roche con- 
stant current motors on the Brush circuit in Philadelphia. 
The La Roche Electric Works proper were s in a room 
8x8 feet, with a small foot lathe and one mechanic,—Mr. La 
Roche himself, Business seemed to prosper with his small but 
earnest efforts and an addition was made in the shape of a boy. 
Business increasing with a strong demand for small dynamos, the 
whole of the second fioor was then taken and about one year after- 
wards the third floor of the same building. Still finding it neces- 
sary to have more room, the building No. 116 N. Sixth street was 
rented and three floors used, and a short time after that the entire 
building was occupied. The business still continued to grow, new 
machinery was oe from time to time and more men put 
on, until finally, that building also became too small for the 
demands and the one adjoining, No. 118, was rented and doors 
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cut through and the company continued there for nearly three 


years. 

The increasing operations of the concern then determined Mr. 
ss ree e in moor posters. oe Page ess into i. stock company 
whic mma y purc e pro tbey now occupy at 
American and Diamond streets, which ily Be described above. 
Mr. La Roche has for several years given special attention to 
alternating current machinery. The excellent alternating system 
of the company is the result of his labors, as likewise some five 
or six other systems that are now owned and operated by the 
company. The determined manner in which he takes hold of a 
problem poa insures its satisfactory solution. Nothing 
seems to daunt him, from the requirements of the most delicate 
instrument work to the building of a 10,000 light dynamo, and 


GLIMPSE OF THE FIELD MAGNET WINDING DEPARTMENT. 


these, with everything between them as extremes, are manufac- 
tured under his direction. 
\ I. 


Of late years, Mr. La Roche has surrounded himself with such 
assistants as the rapidly growing business demanded. Among 
these is Mr. Frank J. Stevens, the secretary and treasurer of the 
company who was elected Jast November to the position be now 
holds and which he fills to the complete satisfaction of the Officers 
and Directors. Mr. Stevens is a graduate of the University of 
Pennsylvania where he took degrees in mechanical and electrical 
engineering. He was formerly a member of the firm of John 8. 
Stevens & Sons in which he obtained his practical and financial 
training. His services have proved extremely valuable to the 
company who feel that they have madea wise selection. 


Brass FINISHING DEPARTMENT. 


Mr. Geo. 8. Loutey is the superintendent of construction and 
installation. He has been in the employ of the company about 
eight years, is esteemed by the officers for his faithfulness and 
loyalty, and is regarded as a permanent fixture. 
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Mr. Wm. G. Toplis, the chemist of the company, bas been 
associated with Mr. La Roche for twelve years. He is known as 
a first-class chemist and has contributed a number of inventions 
to the Government. l 


CALIBRATING AND INSTRUMENT DEPARTMENT. 


Mr. J. W. W. Cornman, a graduate of the Philadelphia 
Manual Training School has charge of the Instrument Department. 
He is well versed in the instrument business, having been formerly 
in the employ of Messrs. Queen & Co. 

Mr. Geo. W. Bacon is a member of the engineering staff. He 
is a graduate of Cornell University having taken degrees in 
mechanical and electrical engineering and was formerly with the 
Wightman Motor Co., of Scranton, Pa. 

r. Frank R. Ford, also a member of the engineering staff is a 
graduate of the University of Pennsylvania, and was formerly 
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with the Short Electric Co., of Cleveland, O., having had charge 
of the Chicago office of that company. He now has charge of the 
railway department of the La Roche Electric Works. i 

Mr. Gurney F. Coleman who has bad an extensive experience 
in the installation of isolated and central station plants is now 
associated with the company in that capacity and is well fitted 
for the position. Mr. Coleman is also a graduate of the University 
11 Mr. C G. Mill istant superintendent of the works, was 

. C. C. Miller, assistan „w. 

8 with the Novelty Electric Co. He attends to the details 
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1 manufacture of the apparatus under the direotion of Mr. La 
e. 


VII. 


Besides its own competent home staff the company have se- 
cured the services of a number of able coadjutors in their agen- 
cies established in every section of the country. Thus, in New 
York their interests are well cared for by Mr. W. A. Vail. Mr. 
Vail began in the electrical field in 1879, with the Bell Telephone 
Company, of Maine. In the Spring of 1881 he took charge of the 
uptown construction of the Metropolitan Telephone & Telegraph 
Company, of New York, and filled nearly every intermediate posi- 
tion until 1887, when he was made general superintendant of that 
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Owen Ford represents their interests in St. Louis, Mo., Rialto 
Building; the Southern Brass & Iron Co., in Knoxville, Tenn.; 
the San Francisco Electric Co., in San Francisco, Cal.; and the 
Campbell Electrical Supply Co., in Boston, Mass. 


STEALING CURRENT IN NEW YORK. 


Two men were arraigned recently in a New York court for 
stealing electric power, the case being the first of its kind in the 
city. ward Gardner and his brother-in-law had charge of the 
exhibit of the Roulette Cycle Company of Coventry, Eng., at 
Madison Square Garden. Frank Martin, the electrician of the 
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company. In 1880 he resigned to take the position of vice presi- 
dent and general er of the Boston Heating Company, and 
remained there until the company wound up their affairs. In 
February, 1891, Mr. Vail began business as a dealer in electrical 
supplies which he carried on successfully. On January 15, 1894, 
he accepted the agency of the La Roche Electrical Works of Phila- 
delphia for New York and New Jersey, with offices in the Electri- 
cal Exchange Building, No. 186 Liberty street, New York. 

The La Roche Company also have an office in Chicago at No. 
239 La Salle street, managed by Messers. Hood & Osburn, Mr, 


garden, observed that the wheels of a bicyle hanging above 
Gardner's booth were being turned at a rapid rate by some unseen 

wer. On investigation he found that the electric light wires 
had been tapped, and were connected with a small electric motor, 
which kept the wheels in motion. 


Mr. W. A. GILxSs who for the past three years has carried 
on the business of mechanical engineering and . of 
steam plants, at Pittsburgh, Pa., has removed to New York where 
he is representing the Goubert Mfg. Co,, at 32 Cortlandt street, 
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THE “STANDARD” MULTIPOLAR GENERATOR. 


The very gratifying success which has attended the introduc- 
tion of the arc light dynamo made by the Standard Electric Co., 
Chicago, led the company to believe that the principles involved 
in the construction of that machine might be successfully applied 
to the manufacture of other forms of generators, and workin 
from this standpoint they devoted about a year to designing an 
perfecting a complete line of direct current as well as alternating 
current apparatus, including all the usual accessories, such as in- 
struments, switches, transformers, etc. 

We are enabled this week through the courtesy of Mr. C. E. 
Woods their electrical engineer, to give our readers an illustration 
and a brief description of their latest type of multipolar, direct 
current generator. 


The machine is of a solid and substantial design, with large base 
insuring rigidity and freedom from vibration. e field has four 
consequent poles, the wrought iron cores being bolted between 


soft cast iron 


le pieces. The two horizontal pole pieces have two 
lugs each an 


by them the field magnet frame is bolted to the 


— 
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mao or even replace the entire commutator in a comparatively 
time. 

A neat and substantial switchboard of slate or marble is sup- 
ported over the two up fields and incidentally quite an in- 
genious use is made of the well known property of 1 
repel an arc. The two main line fuses are located almost. tly 
over the ends of the upper fields and the result is that in case - a 
fuse is blown from any cause, all dangerous arcing is prevented, 
owing to the repelling action of the pole piece underneath the 
switchboard. 

The brush holders are of a novel and neat design, short blocks 
of carbon being clamped firmly between two m jaws, thereby 
giving a minimum resistance to the brush proper and securing 

ect contact with the commutator. In the 125 B. P. machine, 

ve brushes, each 1} inches wide, are used on each brush holder 

stud, the current allowed in the commutator being as low as 200 

amperes per square inch. The two sets of brushes of the same 

polarity are connected together by two double connecting bars, 
no cross connections in the armature itself being used. 

The base is arranged go that a paw! and ratchet may be applied 
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THE “ STANDARD” MULTIPOLAR GENERATOR, 


base, a zinc distance piece being interposed at each side to prevent 
magnetic leakage to the bed plate. i 

The journal seats are bored in line with the armature bore, 
and the journal supports being turned in a lathe to a correspond- 
ing arc absolute ment of the shaft with centre of field bore 
is assured. The journals are self-oiling, two loose rings being 

rovided for cee ae the oil from a reservoir to the shaft. The 
journals are self adjusting, being of the universal ball bearing 
type, allowing the armature shaft to have all adjust- 
ment at all times. By removing a pedestal at either side of the 
machine the armature can be easily and quickly taken out for in- 
spection or cleaning. 

The armature is of the conventional Gramme ring type, but 
has several important modifications in its details, securing better 
insulation and absolute stability of the armature conductors. The 
soft iron armature rings are supported by a split gun metai 
spider. 

K The commutator shows several important improvements in its 
construction, no insulation except air being used between the 
segments, where the brushes come in contact with the commutator 
bars. The mechanical construction of the commutator is such as 
to enable any intelligent; mechanic to renew any defective seg- 


to either end, and in case it is desired to reverse the direction of 
rotation of the armature, no change in the connections is re- 
quired, the simple reversing of the brushes and bringing them 
into the opposite neutral plane, respectively, being all that is 


necessary. 
The more important data of a 100 K. W. 110 volt machine are 
as follows : 


Output bose Gewawseuseeceen’s 100 K. w. 
/ Sele espueas EEEE 435 rev. p. min. 
of armature, over all! 29 i 
‘5 e ONSAS 18.5 
Diameter of commutatouõ r 18 * 
Number of segments in commutator ............ 14 
etism in pole pieces per square inch () 46,000 
** armature per square inch (B 60,000 
Current density in armature conductors... ....... 2,000 amp. per ag. in. 
Resistance of fleld coll ass 18 ohms. 
Shipping weighl ii.. 4,000 Ibs. 


The Standard Electric Company will soon have a complete 
line of these machines on the market of 110, 220 or 500 volts. 
Several of the machines are already in use in Chicago and giving 
the best of satisfaction. 
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STORAGE BATTERIES FOR CENTRAL STATIONS, 
POWER PLANTS AND LARGE ISOLATED IN- 
STALLATIONS. 


' THE Consolidated Electric Storage Battery companys of Phila- 
delphia have recently issued a pamona, No. 8 of its series, from 
which may be gathered some highly interesting data on storage 
battery practice, Whatever differences of opinion may exist as 
to the universal use of storage batteries in electrical industries, 
their advantages as an auxiliary in isolated and central station 
lighting and in power stations are universally conceded. These 
advan kei have been very largely embraced in Burope, where 
we find something over 175 central and sub-stations equipped 
with storage batteries, and a much larger number of isola ted 
plants; while in this country there are but two central stations 
7 with storage batteries and less than one hundred isolated 

ts. The monthly sales of sto batteries of one factory in 
In Germany amount to $125,000; an English storage battery com- 
y approximates this figure, and Paris with its thirty storage 
battery central and sub- stations, creates a considerable demand. 
The first requisite in determining whether a battery can be 
advantageously introduced in any given central station, and if so 
what its size or capacity shall be, is to have diagrams of the load 
curves. The next important factor is the number and size of the 
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LoaD DIAGRAM OF 58D STREET, EDISON STORAGE BATTERY 
STATION, NEw YORK. 


units employed at the station. From this data may be determined 
the load factor, and then it is easy to calculate the size of the 
battery required to give the most economical operating results. 
Once the size of the battery determined, we can calculate the sav- 
ing effected by dispensing with a night shift; by diminishing the 
consumption of coal for a given output ; by operating a few @ 
units of one size, instead of a number of small units of various 
sizes; by operating each unit at its maximum efficiency ; and by 
tbe additional revenues from increase of total output taken from 
the battery at the time of maximum load. 

As the item of labor in small stations is frequently as high as 
twenty-five per cent. of the operating expenses the saving effected 
by dispense PE with a night shift is not inconsiderable. By fo aa 
ing exclusively large units there is also a material saving effected 
both in labor and the much heavier efficiencies of large over small 
units. Again, as the coal bill is one of the largest items of 
expense, amounting in some cases to fifty per cent. and over of 
the total operating expenses, any saving effected in this item is of 
paramount importance, and is reflected at once in the decrease in 
operating expenses. 

The question of mechanical efficiency with varying loads has 
not been as carefully studied with type of engine as its 
importance deserves, but Prof. W. Cawthorne Unwin, F. R. S., 
has shown that the decrease of mechanical efficiency for light 
loads has a serious effect on the economy of working wit 
variable load and that with a load varying from one hundred to 
twenty-five per cent., the efficiency decreases from eighty-five to 


torig por cent, 

e it is impossible to say in a general way what the exact 
saving would be from the introduction of a battery of sufficient 
size to permit of the operation of all the units at um load 
(since the load is not the same in any two stations), the result, 
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prove that in central stations equipped with storage batteries the 
sa ia expenses are diminished as much as thirty per cent. 

In addition to the saving effected in operating expenses the 
use of a battery may be eto yield additional revenues in pro- 
portion to the amount of current supplied to the circuit over and 
above what could be supplied by the direct system, at the time of 
maximum load, except by increasing the size of the power plant. 
Central station lighting is one of the most important fields of use- 
fulness of the storage battery and one which has hardly yet been 
touched upon in this country. The same arguments apply with 
increased force to its application in a power house for electric trac- 
tion. Here the variation in the load is between such wide limits 
and of such a sudden character as to render it impossible to oper- 
ate the power plant on anything like an economical basis. 

In all such cases by the introduction of a sufficiently large 
battery the load curve, instead of resembling a stroke of light- 
ning as it does at present, could be perfectly equalized,as shown in 
the d diagram. enabling the power plant to operate 
at full load and maximum efficiency. 


CORROSION OF WATER PIPES, GAS PIPES AND 
TELEPHONE CABLES.—REPORT OF THE BROOK- 
LYN ELECTRICAL SUBWAY COMMISSIONERS. 


The Board of Commissioners of Electrical Subways of Brook- 
yn, N. Y., has this week presented to the Hon. Charles A. 
hieren, mayor of Brooklyn, a special report on the subject of 
corrosion of pipes by the return current of the street railway sys- 
tems. To show the extent of damage cone to gasand water pipes, 
eto., by the inability of the various lines to control the return cur- 
rent of electricity with the present system in vogue, the commis- 
sioners accompanied their report by nine different photographs of 
specimens of pipe and telephone cables removed by them from 
various localities in Brooklyn. It had been claimed by various 
electricians that pri would act as an insulator in covering tel- 
ephone cables. Specimen No. 1 of this report shows conclusively 
at pitch proved no protection, po peoien No. 8 illustrates a 
piece of iron pipe which was very badly corroded and perforated 
within thirty days after laying. The following is an abstract of 
the special report: 

‘ The experience of Brooklyn is not notabl 
that of Boston, Cambridge, Mass., Milwaukee, Columbus, O., In- 
dianapolis and Hamilton, Ontario. In each of these cities similar 
corrosions have been detected and in none is there any doubt as to 
the cause. It is known to be due to the imperfections of the 
means provided by the trolley companies for the conveyance of 
the electrical current back to the erator. It was at first sup- 
posed that the rails would be sufficient, but the current declines 
to take that route exclusively. 

The remedy of the evil will have been applied when the 
trolley companies shall have provided an adequate route for the 
electric current now discharged into the rails. It was at first 
reasonably supposed that the rails would afford a sufficient path. 
Upon the failure of this plan, a copper connection, to carry the 
current by the joint, was tried. most cases this expedient 
failed of complete success, except when the copper bond had 
unusual dimensions.” 

The commissioners then devote about two and one-half pages of 
their report to an account of some experiments relating to proper 
connections between the rails, taken from THE ELECTRICAL EN- 
GINEER, and with which the readers of this journal are already 
familiar. Continuing, the commissioners say : 

It should be said in reference to this second method (merely 
the connection by metal circuits of the water mains, gas pipes 
and telephone cables, to which some electricity will always 
with the generators at the ponte where there is the least resist- 
ance to return currents), that in making connections with the 
underground ee of pipes and cables, the points of such con- 
nections would require frequent examination. A copper connec- 
tion with an iron Pipe underground would not long remain a re- 
liable conductor, ess special care and watchfulness are given 


different from 


it. 

A better way to insure the conduction of the current is doubt- 
less to make the car rail continuous by welding. This method will 
be amp oyod on the new trolley line soon to be built in the southern 
part of the city. 

The most complete solution of the problem is afforded by the 
double trolley by which the return current is provided for by an 
overhead wire similar to the one for outgoing current. But it is 
to be hoped that it will not be necessary to resort to this method.” 

Some notes of experiments obtained rongi the kindness of 
Mr. I. H. Farnham, Electrician of the New England Telephone 
Co., and relating to the early experience in Boston, are here given. 

When the action of the current was first noticed, the experi- 
ment of grounding the cable to lead plates buried in manholes, 
was tried on quite an extensive scale, but was soon abandoned as 
being impracticable. The quantity of electricity to be dealt with 
was so enormous that the buried plates offered no appreciable pro- 
tection to the cables. If such a system were feasible, the expense 
for the constant renewal of plates would be very large. 
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The severity of the action to a certain limited extent, was re- 
duced by so arranging the direction of the current used for the 
street railways, as to make it pass out over the trolley wires, and 
back through the ground. In this way the direction of the cur- 
rent would be quite generally from the earth to the cables, thus 
_ diminishing in certain p the corrosive action. This method 

would not be a complete prote ion from the corrosive action, as 

there would be places where the current would still flow from 
the cables. Even though the current is uniformly to the 
earth from the cables, there is the possibility of an action caused 
by alkaline substances formed about acable, due to decomposition 
by the current from the street cars of the soluble salts contained 
in the surrounding earth. There alkaline substances are capable, 
under certain conditions of dissolving the lead, when the currents 
are shut off or much reduced, as would be the case at night. 

As there has been some misunderstanding in reg to the 
potential measurements made in connection with the numerous 
corrosion investigations, it should, perhaps, be impreesed upon those 
who are about to carry on similar investigations, that the poten- 
tial measurements between the cables or pipes and the material 
surrounding them, should, in the majority of cases, only be looked 
apon as incating the direction in which the current tends to 


W. 

To say that the pipes and cables are even practically safe from 
corrosion when the measurements are below a specified ; 
would be extremely misleading. The measurements are, in a cer- 
tain like the measurements which might be made in an 
electrolytic cell, between one of the electrodes and various por- 
tions of the electrolyte, so that it is ble to conceive of almost 
zero potentials in the immediate vicinity of the most violent elec- 
trolytic corrosive actions. 

e fact should be closely borne in mind that whenever we 
have a current from an easily oxidizable metal to the 
liquid, such as would encountered in the earth, corrosion is 
bound to occur. 

A large number of electrolytic experiments have been carried 
out, showing the extremely low potentials (measurements be- 
tween the electrodes) at which corrosion is found to take place. 
In many cases iron and lead were destroped, under the conditions 
encountered in the underground systems, at potentials consider- 
ably under .5 volt. 

“ The conclusions fairly drawn from these notes and from our 
own experience is that considerable injury is being done to under- 
ground pipes and cables, and that it will continue along the lines 
of the trolley roads (except where the elevated railway extends 
above them) until better methods of returning the current to the 
generator are put in practice. The electricians of the several 
trolley roads are fully aware of the situation and have speedily 
applied means of prevention in localities where the corrosion had 
aen 55 is . if the 5 of Pa cure of 

e di ty et passed experimental stage. e report 
e ame by Prof. Geo. W. Plympton and Fred R. Lee, com- 

oners. 


PERSONAL. 


Mr. JRR J. Moone, formerly general manager of the East 
River Electric Light Co., in New York and identified with num- 
erous undertakings of the General Electric Co. in the past, has 
been appointed general manager of the Narragansett Electric 
Light Co., of Providence, R. 1. Mr. Marsden J. Perry, the vice- 
president of the company remains in control as heretofore. 


SOCIETY AND CLUB NOTES. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, 


At the Meeting of the Institute, held Wednesday, Feb. 21 
two following papers were read: How Shall We Operate an Elec- 
tric Railway, 100 Miles from the Power Station,” by H. Ward 
Leonard; and Concerning a vat Pi o Policy in the Administra- 
tion of the Patent Office,” by Philip Mauro. 

The Report of the Committee on Revision of Election Rule was 
presented, but action on the adoption of the rule was deferred so 
as to permit the question to be decided by the Annual Meeting. 

The following gentlemen were transferred from associate to full 
membership :—Byron C. Wolverton, Elmira, N. Y.; C. Reginald 
Van 5 Wilmington, Del.; Wm. D. Sargent, Brooklyn, N. T.; 
Clarence E. Gifford, Buffalo, N. L.; Jesse R. Lovejoy, Boston, 


the 


The following were elected to associate membership :— 
Clifford D. Babcock, New York City; William 8. Barstow, 
Brooklyn, N. Y.; Albert L. Clough, chester, N. H.; James 
W. Crosby, New York City; 5 London, England; 
Arthur Frantzen, Chicago, III.; Edward M. Gerry, Newark, 
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N. J.; Charles Gesseaume, Newark, N. J.; Harold Harrison, 
Montolair, N. J.; E. Randolph Hix, New York City; James A. 
Lighthite, San Francisco, ; H. H. Morehouse, Quezaltenango, 
Guatemala, C. A.; Chas. Edwin Potts, Brooklyn, N. Y.; Albert 
E. Richardson, London, Eng.; Chas. F. Ritten ouse, New York 
City; S. D. Snook, Brooklyn, N. Y.; E. W. Trafford, Richmond, 
Va.; A Treadwell, Jr., Brooklyn, N. Y.; George E. 
Wendle, em, Pa. 


LETTERS TO THE EDITOR. 


PAYING STATIONS. 


In your issue of the Feb. 14, you refer to the paper read by the 
writer at the recent meeting of the Northwestern Electrical Asso- 
ciation, and claim that my assertion that it is the direct current 
stations which are paying the dividends is founded merely upon 
“ belief” and not on fact, and further, state that dogmatism has 
no place in science or business. . 


of ce direct current system to average towns of 30, 
or leas. 

To show how far my arguments were founded on fact, I beg to 
submit the following statement as to the condition of the electric 
lighting industry in the State of Wisconsin, where the paper was 


In Wisconsin there is not a single alternating current central 
which is pa a satisfactory dividend on the money invested, 
with possibly two exceptions. In the same State nearly every 
direct current station is paying handsomely, some as high as 17 
per cent. per annum. 

A inguished electrical engineer and member of the jury at 
the World’s Fair, stated at a former meeting of the Northwestern 
Association that he had tested alternating stations in which 60 
per cent. of the current is lost to the company ; a similar experi- 
ence is not uncommon to other members of the profession. This 
is not an argument per se against the alternating system, but goes 
far to prove that the average country electrician cannot get the 
best results out of his ap 

The stock, and almost only, argument against the direct cur- 
rent system has been the high cost of copper; at present prices 
for that metal, this argument has lost its force. A five-wire system 
8 in 90 per cent. of the estimates made than the 

ternati 


For an example of pure ‘‘ dogmatism” in electrical matters, 
I would refer you to the February number of the Knginesring 
Magazine, an article in which states that the direct current system 
is totally out of the question for small towns! This author sees 


me and goes one better with a vengeance. 
W. N. STEWART. 
OC moo, Feb. 20, 1804. oi 


STORAGE BATTERY LITIGATION. 


I notice in your last issue a communication from Mr. W. W. 
Gibbs, President of the Electric Sto Battery Co., in which, 
after serving up the old story of Profs. Chandler and Barker as to 
thé chloride accumulator not being an infringement of the Brush 
patents, he out of his way, in tradesmanlike style, to decr 
the wares of his rival. He tries to make us believe that this attac 
is evoked because my Company has seen fit to exercise its legal 

ight to sue him for infringement of our patents. This is the only 
offence of which we are guilty. We disclaim Mr. Gibbs’ charge 
of the circulation of any objectionable matter in relation to this 
battery, except that in one or two instances we have sent to pur- 
chasers the usual notice of infringement, which, in a measure, we 
are bound to do, under the rulings of the courts, if we expect to 
invoke the aid of the law in securing es hereafter. 

I think Mr. Editor, that the over-confidence which Mr. Gibbs 
assumes is calculated to give all the less weight to his statements. 
You will perceive that this is the more so when I tell you that the 
Company owning the chloride battery in France, the Société 
Anomyme pour le Travail Electrique des Métaux,” was sued last 
year by the company owning the French Faure patent, and that 
Baron Rothschil „ who is largely interested in the Chloride Bat- 
tery Co., purchased peace at the expense, as I am informed, of 
several hundered thousand dollars. The French Faure patent is 
the equivalent of the American patent No. 252,002, and has only 
one year from next October torun. It was decided by our courts 
here that the Faure patent and the Brush patent were for the 
same invention. The same decision was rendered by the Patent 
Office, in the interference between Brush and Faure. The Faure 

t was also sustained by the highest courts in Germany, in a 
decision much more 55 tnan any of the American de- 
cisions sustaining the Brush or Faure patents here. 


the Brush or any bene patents in the slightest degree.” 
cane eae en and Barker, under whose banner he hopes to win 
were also expert witnesses in the attempt to 


suite that the Brush-Faure ts were invalid, eto. It is fair to 
resume, in the light of history, that their affidavit which Mr. 
ibbs publishes, would hardly justify a man in pur g the 
chloride battery, or the public in believing them. e fact is, we 


must asame that Mr. Gibbs is desperate, for he writes like a des- 
perate man. 
Wm. BRACKEN 
7 Consolidated Elec Electric Storage Co. 


President 
New YORE, Feb. 28, 1894. 


INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED FEBRUARY 13, 1894. 


Akarmn and Siguals :— 
e 5 Apparatus, G. W. Hey, Syracuse, N. T., oe Filed 


April 88, 1683. 
service emplo 
3 re at mech ciation connected to ; Š line con- 
closers at one 
er and simultaneously returning to their normal 
terminals of the circuit closers at the other 


„ Apparatus, G. W. Hey, Syracuse, N. T., 514,462. Filed 


1 to No. 514,461. 
Electrical Annunciator, O. F. Scattergood, Albany, N. Y., 514,501. 
Nov. 8, 1898. 


An automatic electric target signal. 
Biectric 723. 18 Oressing Signal, M. J. O'Sullivan, Baltimore, Md., 514,566. 
1 ‘Annunciator, I. E. Rickey, Oakland, Cal., 514,686. Filed May 10, 


Filed 


device for 


a resetting device drop annunciators. 
Nor. 24 2 PT Gauges, W. H. Bradt Troy, N. T., 614,607. Filed 
ov. 2, 
N Nectrie Alarm, 8. T. Sanders, Granite, Montana, 514,775. Filed July 2, 
An alarm for mine elevator shafts. 


Conductors, Coaduits, and Insulators :— 
Mectricai Conductor, D. B. Hayward, Baston, Md., 514,400. Filed July 21, 


1 2 follows: 


coms cal conductor formed of twisted or woven graphite coated 
Joint, E. F. Gennert, Brooklyn, N. T., 514,822. Filed Aug. 10, 
ctrtc Gable, T. Guitifeaume, Cologne, Germany, 514,849. Filed Moh. 27, 


Consists of a crimped cylinder of £ nen-conducting material having helien! 
grooves in which are bare < conduct 
Distribution 
Electrical iasion of Power, O. S. Bradley, Yonkers, N. T., 514,666. 
Pigs lit berger generator, a phaalag dorion trol oan- 
acon uous evice e 
ected shee e ait into al urrenta of Alk. 
6 a 8 field et of which is by a con- 
tinuous current and the armature by the 
Dynamos and Metors :— 
Currené Regula Electric Machimes, C. E. Scribner. Chicago, 
514,504. Filed a Des. 10.1888. 1888. 


ö enen electro-maguet included in the main ctroutt, a low resistance 
around electro magnet, a operated magn control- 
lag the movement of the brushes. Laas 

514.524. 3 1898. 


uence Benne IE H. JA Waite, New 105 EA a a: 
Armature nection for Dynamos, O ‘a cer, Mass. 
Ned Oct. 97, 1898. Apon ae oe 


0 commutator bars 
a projection 


A connector for rs consisting of an L shaped: 
furnished with a dowel formed of the end of the lead. and wi 
for retaining the binding cord, 


Galvanic and Thermo-Electric Batteries :— 
“Claim 1 follows == Oc, P. O. Burns, Peru, Ind., 514,845. Filed June 12, 1893. 


3 cell, „ 
ia Sauk are are pl or pencils of insulating 
surface of the said carbon element. 


Lampe and Appurtenances :— 
Electric Arc Lamp, O. E. Scribner & E. P. Warner, Chicago, III., 514, 608, 


E rojecting Toomer the 


Filed May , 
Has for ita object to automatically separate the carbons when the current 
and to maintain a uniform arc. 


ctric Arc Lamp, C. E. Scribner, Chicago, III., 514,806. Filed Aug. 1, M: 


Has for yA e to ee circuits besa arc lamps . oe 
— ric Arc Lamp, J. E. Woolverton, New "Yor L. 10884. 588. Filed Sept. 23, 
Toes ors lan the combination of a pair of —— beg 0 
of whieh is an arcing corres 


and a 
8 for equalizi the feed of the 0 rp com 5 cotrode, With laz 
eq ng prising a pair y 


Electric Lamp, G. H. W. Timbrell and J. O. Fyfe, 
a 4789. Filed Sept. 18, i891. ea 7 = : DADYO; 
0 er 
4 an reflecting oglinder wi within p about which the incan- 
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pe ratus for Testing the Resistanee or Conductors N Electricity, E. Gd. 
illyoung, Philadelphia, Pa., 514,580. Filed June 2, 

Employs conductors constituting a multiple arc circuit one of whose 
branches comprises two resistances and means for supporting a test piece in 
series between them, and the other of whose es comprises also two 
resistances ; and means for determining the point at which the potential of 
the drai ch containing the test piece ts the same as that of the other branch 
at the junction of its two resistances. 

Electrical Measuring Instrument, E. G. Willyoung, Philadelphia, Pa., 
` 1 Oct. 18, 1808. 
to detalls in the construction of quadrante 3 
Instrument, M. M. Garver G. Willyoung, Phila- 


A hot wire m instrument on Cardew princi employ! 
pl of com waes, each 3 identical pie emp ering a 
wire. page 194 this 


Miscellaneous :— 


12 Firearm, J. L. McCullough, Brooklyn, N. Y., 514,491. Filed Apl. 
Garment Hook, R. Ahlers, Brooklyn, N. Y., 514,584. Filed Dec. 9, 1893. 
An electrical hat and coat rac ‘adapted to sound an alarm upon 
unauthorized removal of any of its contents. 
3 Pead ulum Clock, H. Campiche, Geneva, Switzerland, 514,641. Filed 
uly 18 
e tA ip Putter and Lighter, W. E. Duthie, Indianapolis, Ind., 514,647. 
ile ec. 8, 1 
1 Cigar Lighter, A. J. Graydon, Indianapolis, Ind., 514,651. Filed 
arch 6, 18 
Electrolytic Cell, E. A. Le Suer, Ottawa, Can., 514,681. Filed April 15, 1898. 
Apparatus for Periodically Com leting and Interruptin Electric Oir- 
cuits, E. L. Berry and F. Harrison London, Eng., 514,7 Filed Oct. 6, 1893. 
Electric Lock, R. V. Oheathan f. Louisville, Ky., 514, si Filed Feb. 7, 1898. 


Railways and Appliances :+— 
oo Railway, P. W. Leffler, Minneapolis, Minn., 514,561. 


Claim 1 follows: 

The combination with a cer. or other tra body, of field magnets in 
the line of travel, a non- rotating armature e car, electric connections 
for the field and armature magnets, and an “automatic rotary pole changer 
carried by the 5 located in nnections to the armature magnets and 


ted by the 3 
ira. ectric Conductors, A. Hoffman & J. Brogan. Milwaukee, 


Wire for Bi 
Wis., 514,714. Filed July 5, 1893. 
ae or be y y System, P. W. Leffier, Minneapolis, Minn., 514,718. Filed 


Nov 
1. 
Tegler, 5 ae Wil lien Altoona; E 514,801. Filed Oct. 7, 1898. 
— removable blocks. 
way Conduit, R. I. Hampton, Athens, Ga., 514,837. Filed May 


sia 7 follows: 
An electric condutt, 


Filed May 18, 


Satie way oo mppore and hold apa the cables. 
Elect ndicator for Oars, H. O. Barker, St. Louis, 
aati A June 2, 1808. f $ 


3 and Out- Outs: 
Cut-Out, H. Lemp, Lynn, Mass., 514,480. Filed Oct. 5, 1888. 
Provides means whereby a lszap may be automatically substituted for one 
that has gone out where lamps ere arranged in. series. 
Telephones and Apparatus: 
W O. T. Ricca, New York, 3 Filed May 9, 1898. 


connected at one 
end and immersed in said fluid. 
Te Signaling System, W. Gillette, New York, 514,883. Filed July 


a main cireuit for holding the alarm out of action, a local circuit 
acircuit breaker for disconnecting the main circuit from the 
alarm and leeving the local circuit free to actaate the alarm. 


NALDBR BROS. & CO., OF LONDON. 


We have received the following notification from the firm of 
Nalder Bros. & Co., London, electrical engineers and manufac- 
turers of electrical and scientific instruments :— 

Owing to the n es we have had recently as to whether we have 


numerous inquiri 
5 and address of our firm, we feel it incumbent on us to 


whatever, and that the partners F. H. * 
H. H. Nalder, 10 W. S. 8. 1 and A. who have conducted the busin 
d the last six still 


years, it on as Nalder Bros. & Oo., and that our 
sole place of business is at 16 Red Lion Street, Clerkenwell, London, E. C. as 
heretofore. 


WAKEFIBLD ELECTRICAL ENGINEERING CO. 


THE above company, Room 781 Reading Terminal, Philadelphia, 
Pa., have secured the contract for a seven mile extension of the 
Lehigh Traction Co., Hareiton, Pa. The work will be in the 
charge of Mr. A. W. Gilbert, the constructing engineer for the 
Wakefield Co. The road is to be built in a very substantial 
manner, preral lane treet 8 to steam road practice. It will 
include sev 


MONTOLAR, N. J.—Application for an incandescent street and 
commercial lighting franchise was made to the Township Com- 
mittee of Montclair. N. J., on February 19, by Paul Wilcox and 
other local capitalists. From 500 to 800 incandescent lamps would 
be required, according to street milage and candle power. Mr. 
M. N. Baker is chairman of the Street Lighting Committee. 


Feb. 28, 1894.] 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


CROCKER-WHEELER STANDARD MULTIPOLAR 
MACHINES. 


Since moving to their new works at Ampere, N. J., the 
Crocker- Wheeler Company have been very busy perfecting a line 
of larger sizes of dynamos and motors, of the type illustrated in 
the accompanying engraving, Fig. 1. The detail of these motors 
and dynamos represents the work of their entire engineering staff 
during the past year. As will be readily seen, care has been 
taken to produce an artistic design, a solidity of construction, and 
a close adjustment of proportions electrically within the machine. 

In the multipolar type illustrated, the steel magnets are turned 
to gauge and set into the yoke, the outer end of the holes for the 
fields being covered by a thin circular plate. The pillow block 
standards are cast in one piece with the base; the armature is 
accessible by removing the caps of the bearings and the upper 
half of the magnet frame, thus admitting of the armature’s being 
lifted vertically out of the e when the upper half of the 
magnet frame is thus removed. e rocker arm is made in halves, 
held together by wing nuts, and travels apon a grooved ring at- 
tached to the pillow block standard and slotted, the grooved ring 
being cut away through the upper side, wide enough to it 
the t to be lifted out. No solder is used in any part of these 
machines, and besides being built to stand 25 cent. overload 
without undue heating, they will stand an altogether unusual 
degree of heating without injury, 

The multipolar types above 25 H. P. (20 K. w.) for 110 volts, have 
armature conductors of rectangular copper bars riveted together 
by means of strip copper end connectors in place of the ordinary 
wire windings, as shown in Fig. 2. The armatures thus wound” 
although for multipolar machines, have but two circuits and may 
therefore be operated with one set of brushes instead of two sets, 
because of the novel cross-connections with the armature. The 
common practice in multipolar armature winding heretofore em- 
ployed, renders one portion of the armature liable to short circuit 
the other portions if there is any inequality in the strength of the 
fields. This construction is an improved form of that formally 
built by the Standard Electric Company, of St. Johnsbury, Ver- 
mont, of whom the Crocker-Wheeler Company are the successors 
in this line. This form of armature is the invention of Mr. C. S. 
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losses are evenly distributed in the various of the machine, 
80 that the heat produced by these losses may be evenly distributed, 
and thus permit the machines to stand the greatest abuse without 
any one part suffering in excess. This point of distribution of the 
ciency losses seems to be the direction in which to look for im- 
provement, and is a matter about which engineers of the com- 
pany are very wide awake. 
or the equipment of the modern industrial power plants this 
higher class of apparatus is icularly adapted. One plant fur- 
nished by the Crocker- Wheeler Company already amounts to about 
500 H. P. in motors alone, to which largo additions are being fre- 
quently made. 


CENTRAL ELECTRIC NEW MAIN LINE SWITCH. 


One of the latest productions of the Central Electric Co. 
Chicago, is their double pole, main line station switch, illustrated 
in the accompanying engravings. It has several points of merit, 
well worthy the attention of those interested. Fig. 1 shows the 


FIGs. 1 AND 2,—THE CENTRAL ELECTRIC New MAIN LINE 
SWITCH. 


switch closed and Fig. 2 shows the switch at the moment of break- 
ing the circuit, the blades just being at the point of leaving the 
clips. For the purpose of illustration, the blades have been 
blocked, showing the quick break ” springs under tension. 

One of the most important points in a circuit breaking device is 
ample carrying capacity. This has been provided for by making 
the contact clips and blades relatively large, giving great contact 
surface. The blades are hung loosely in their supporting bars, 
thus insuring perfect alignment of the tongues with the clips. 
The most salient feature of the switch, however, is the arrange- 
ment for securing a quick break, independent of the movement of 
the switch-arm or handle. As clearly shown in the engravings, 
the upper side of each switch arm carries a stiff, flat steel spring, 
connected by a small rod to the lower edge of each blade. The 


Figs. 1 AND 2,—THE CROCKER-WHEELER STANDARD MULTIPOLAR MACHINE AND ARMATURE. 


Bradley, and was the prototype of the bar wound armatures now 
commonly e in large sizes, such as for railway generators, 
etc. 

The new standard machines being brought out by the 
Crocker- Wheeler Company are, as a matter of srr hey high effi- 
ciency, but what is more important is the fact that the neceasary 


friction between the contact clips and blades is sufficient to put 
the spring under tension whenever the blades are withdrawn 
from the clips. As soon, however, as the blades are about to leave 
the clips, the force of the springs asserts itself, causing the blades 
to be suddenly withdrawn a cient distance to prevent arcing. 

Incidentally, the peculiar arrangement of the springs secures 
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another important advantage, consisting of a longitudinal move- 
ment of the blades, in addition to the usual up and down motion. 
This insures a rubbing contact so essential in devices of this 
kind. The gs, being of the best tempered spring steel, retain 
their elasticity at all times. The switch is well made and of neat 
design, all the parts being properly proportioned; without giving a 
clumsy appearance to the switch itself. 


THE NEW BERGMANN ALTERNATING ARC 
LAMP. 


One of the distinctive features of the electric lighting industry 
agen J the past year has been the marked increase of interest in 
the subject of arc lighting on alternating current circuits by means 
of the so-called incandescent arc lamp. The new Bergmann alterna- 
ting current lamp now being put on the market by the General 
Incandescent Arc Light Co., of New York, and marks an impor- 
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THE NEW BERGMANN ALTERNATING ARO LAMP. 


tant step in the march of p in this direction ; important 
both to the public and electric illuminating companies. As in the 
case of their direct current lamp, this company manufacture their 
alternating current incandescent arc lamps in various styles and 
degrees of ornamentation, from the plainest so-called Standard 
lamp, which is iteelf sightly in ap nce and neat in design, 
to the most elaborate creations of the metal-worker’s art. The 
accompanying illustrations show two representative forms of 


these. 

The lamps burn steadily and give as pleasing a light as the 
successful t current lampe, and we are informed that all the 
lamps of this type that the company have thus far shipped are 
without a mals exception giving N satisfaction. The 
compan 9 dsome illustrated circular No. 7, which can be 
obtained by mail, gives a full account of the claims made for these 
lamps, some of which may be briefly stated as follows: Sim - 
plicity of mechanism, first-class workmanship, absolute steadi- 
ness without adjustment, ease of trimming, protection from dust 
and weather, starting at less than the normal current, requiring 
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no waste of current in resistance, large range of candle power 
and improved carbon-holders. 
The company will have their lamps on exhibition during the 
Convention, where they will be represented by their general sales 
ent, Mr. S. A. Douglas, who will go into the details and show 
the points of excellence and beauty of the incandescent arc 
lamp to his numerous friends who ma expected to be present 
at that reunion of the various electric light interests. 


THE COOK PNEUMATIC ATTACHMENT 
TELEPHONE RECEIVERS. 
Mr, V. A. Cook, of Averill Park, N. Y., has invented a pneu- 


matic attachment for telephone receivers shown in the accom- 
panying illustration. It consists of a metal band with spring 


FOR 


THE COOK PNEUMATIC ATTACHMENT FOR TELEPHONE RECEIVERS, 


clamps by which it is fastened to the receiver. To this is fixed a 
soft rubber cushion with a tube and valve, for inflating it with air. 
The device is sald to be easier upon the ear than the rubber 
receiver. It fits closely and shuts off outside rounds, and also 
tends to lessen the annoyance from induction effects. 


THE “ACME” STANDARD VOLTMETERS FOR 
DIRECT AND ALTERNATING CIRCUITS. 
For some years the Cardew Voltmeter was as the 


only standard available for alternating ciroutits. owever, as 
commercial electricity advanced and study was devoted to instru- 


Fie. 1.—- THB ACR STANDARD VOLTMETER. 


ment construction as well as to heavier problems of engineering, 
it became evident that the Cardew instrument possessed certain 
defects hitherto unnoticed, as also that an instrument in which 
these defects were eliminated was urgently required. Recogniz- 
ing these facts and being convinced of the intrinsic su 9 8 85 
the “hot-wire” principle, Messrs. Queen & Co., of Philadelphi 


through their electrician, Mr. Willyoung, undertook a 
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study of hot wire instruments with the object of developing a 


complete series both portable and for station „ which 
should be thoroughly adapted to the requirements of the most 
exacting practice. 


g. 1 illustrates, diagrammatically, the essential working parte 
of the portable instrument. The hot” or working wire, o, extends 
from a fixed support, E, to a spirally wound phosphor bronze 
spring, 8. Midway of its length it is connected to the extremity 
of a phosphor bronze filament or strip, f, which passes around the 
index shaft, sh, engaging as it goes with two small pins p; the 
other extremity of the filament f, is attached to a spiral ‘‘ take- 
up” spring, T, whose outer end is fixed. It is obvious that for a 
very small linear expansion of the working wire, c, there will be 
caused a many times magnified movement of the middle point in 
the line of the filament, f, which movement being taken up by T, 
results in the carrying of the index I over the e. The wires 
W, are two or more in number, each of the same or nearly the 
same croes-section as C, and attached at one end to the fixed plate 
E! similar to E but insulated from it, and at the other end to the 
spring, 8, to which it is attached. These wires, not carrying any 
current, serve to restrain 8 from taking up the expansion of © 
when current is ing, but, being affected by general changes of 
temperature to the same degree as 0, let out 8 just enough for such 
changes to take up the linear expansion of o, thus preventing any 
change of zero of the pointer for varying temperatures. 
It should also be observed that this compensation is effected 
instantly no matter how varied the changes of temperature, since 
the wires w, are of the same or nearly the same cross-section as 
d. In the Cardew voltmeter the wires w. are equivalented by com- 
posite rods of iron and copper having the same coefficient of ex- 
pansion as the “ hot-wire” which gives perfect compensation but 
only for slow changes of temperature. In all hot wire instruments, 
however, the temperature of the working wire rises continuously for 
some time after the current is thrown on since the radiated heat will 
raise the temperature of the chamber containing the working wire 
until the rate of radiation from such chamber exactly 
equals the rate of generation of heat within it. Hence the work- 
ing wires will continue to expand and the reading to increase un- 


pee 


Fig. 2a. 


Fia. 26. 


less compensation takes place instantly and one end of the work- 
ing wire be let out exactly in correspondence with the fictitious ex- 
pansion, as it may be called. In the same way an instrument com- 
pensated with rods will read low if a low reading is made to 
immediately follow a high reading. In the Acme” instruments, 
it is claimed, absolutely no variation in reading can be detected 
whether the current be on for a second, a moment, or an hour and 
the readings going to any point from zero are exactly the same as 
when dropping to the same current value from a higher one. The 
spiral spring, 8, is used in preference to an elongated spring on 
account of the fact that in an instrument in which the forces in- 
volved are so small as in the Acme the effect of gravity upon 
a long spring would be considerable and would cause the readings 
to be less or greater according as the spring were lower or higher 
than the other end of the wires and small changes of level would, 
therefore, have to be guarded saanet epon the form of spring 
used gravity has no effect and the ings are therefore not 
appreciably affected by very considerable differences of level ; this 
freedom from level error is greatly assisted by the fact that the 
index is very accurately made and ced so as to have its centre 
of gravity in its axis. 

The filament, f, is attached to the wire, 0, by means of a mi- 
nute glass connector, h, provided at each end with equally minute 
hooks of platinum wire to interpose between the wire and the fila- 
ment an effective insulation, thus avoiding any risk of accidental 
short circuits in other portions of the instrument. A very im- 
portant function in this instrument is performed by the filament, 
J, and the collar, pc, with its pins, p. All hot wire instruments, 
as was premised, give indicstions practically 5 to the 
square of the current since the total heat developed in any circuit 
is Œ R, and R, in thealloys, varies so little as be negligible in com- 
parison with C. The es of such instruments, therefore, are 
exceedingly crowded at first and open up more and more toward 
the upper end varying in size 5 to O°. 

The particular arrangement of filament and collar just referred 
to, was devised to secure a fairly uniform scale and it performs its 
duty admirably. The manner of its operation may best be seen 
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by inspection of Fig. 3, which represents enlarged diagrammatic 
ews of the arrangement at zero and full scale deflection for two 
different positions of the collar, p c, with reference to the pinion, 
sh. The collar, pe, carrying the two pins, p, can be set upon the 
pinion, 8 h, so that the angle between the pins p, and the pointer 
may be made anything desired. Referring now to Fig. 3a we see 
that the collar has been so set as to make 0 = 90 degrees. This 
causes the bend in the left hand side of the filament to be very 
little at the zero point and hence the effective radius of action of 
this part of the filament upon the shaft, 8 h, to be very short; a 
very small movement of the working wire is, therefore, con- 
siderably magnified by the index. At position b of the same 
figure, however, the bend in the filament has become great and 
the effective lever arm long. Consequently, the scale divisions 
which would be proportional to C? did the filament simply wra 
about a cylindrical shaft are greatly shortened and the gen 
tendency of the whole is to even up the scale throughout its entire 
range. 

Fig. 8 shows one of the fected forms of this voltmeter, 
intended for inspectors, engineers, and others having accurate 
testing to do in various p The extra resistance R of Fig. 1, 
is wound (for all ranges above 75 volts) in sections, in coil form 
and non-inductively, of double covered silk wire thoroughly soaked 
and baked in shellac. No two neighboring wires can have, there- 
fore, more than 75 volts difference of B. M. F. In order to use as 


— 
e 


a 
* 


rns am G 
Orthen ven ent BY o 
Oo 2g 
= — QUE 

— 


fine a wire for this extra resistance as possible and thus diminish 
bulk and weight, the extra resistance coil is c between two 
aluminum plates made part of the lid of the instrument, 
a pair of small flexible ! connecting it with the working wire. 


THE WILLIAM LANG Co. 


An event of general interest in the electrical fleld, is the change 
recently made in the management of the above company, which 
will now have as ite officers : T. E. Conklin, president; E. F. Gen- 
nert, vice-president; F. W. Belmont, treasurer, and J. F. Cunning- 
ham, secretary. The three last named were connected with the 
firm of E. P. Gleason Mfg. Co. for 23, 12 and 16 years respectively. 
Mr. Gennert is widely known not only from that association of 
such long standing, but through his many inventions and im- 

rovements in electric lighting, electric gas lighting and other 

tures and details. The factory of the William Lang Co., at 128 
to 189 Middleton street, Brooklyn, N. Y., is one of the largest of 
its kind, and does all manner of stamping and metal drawing. 
They build in large quantities, and very successfully, automatic 
vending machines, watch cases, magic pocket lamps, and many 
other of the little metal novelties that one sees at every turn. 
The company will now manufacture electrical appliances and fit- 
tings, and is constructing and changing machinery for that special 
purpose. Mr. Gennert and his colleagues have a number of im- 
portant devices which they will spring upon the market and the 
public at an early date. 


RIES ELECTRIC SPECIALTY CO. 


AN invitation to the members of the National Electric Light 
Association is extended by the Ries Electric Specialty Co., of 7 
South Gay street, Baltimore, Md., to visit them at that city for 
the purpose of seeing the advances made in the development of 
the Ries & Scott single phase aera eae current motors, which 
are to be put upon the market during the present year. 


196 


THE BALL DIRECT CONNECTED ENGINE AND 
WADDELL-ENTZ GENERATOR. 


The progress towards the ultimate perfection of electrical 
machinery is pornaps manifested in no way more clearly than in the 
present use of engines directly connected to dynamos. The small 
floor space occupied is an important consideration in large cities 
where there is a steadily increasing demand for economy in this 
direction and a no less important advantage in the elimination of 
waste of energy by transmission 1 belts and counter- 
shafting, leaving nothing but the internal friction of the engine to 
be accounted for. 

The Ball Engine Co., of Erie, Pa., have made a number of 
installations in connection with various types of dynamos. 
Among the latest ones are two 200 h. p. cross compound engines, 
directly connected to Siemens & Halske dynamos in the Lumber 
Exchange Building, Minneapolis, Minn. ; one 125 h. p. simple 
engine, in connection with a Waddell-Entz dynamo, in the store 
building of Willoughby, Hill & Co., Chicago; and one 80 h. p. 
engine, in connection with a Waddell-Entz dynamo, in the 
building of Cumner, Craig & Co., of Boston. e last of these 
three is shown in the accompanying illustration. The armature is 
mounted on the engine orank shaft, which is supported on the 
end by an outboard bearing i on an extended sub- base. 
This is a remarkably compact, durable, and efficient arrangement, 
and has given the test satisfaction in practice. 

The distinctive features claimed for this well known engine 
are: Beauty of design, simplicity and compactness, solidity and 
strength of frame, large bearings and wearing surfaces, excellence 
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THE electric light plant for the Bank of North America will be 
installed by the Electro-Dynamic Co. The plant will consist of two 
80 k. w. Electro-Dynamic dynamos directly coupled to Straight 
Line engines. 


NEW YORK NOTES. 


Mr. Cuas, E. CHAPIN is now handling the well known Miamis- 
burg dry batteries in addition to his other lines of electrical sup- 
plies, 


Mr. NELSON W. PERRY, E. E., has been awarded the John 
Scott Legacy Premium and Medal by the Franklin Institute of 
Philadelphia, for his interesting series electric traction system, 
which he brought to the attention of the public recently, and to 
which he made reference in a valuable paper read before the 
American Institute of Electrical Engineers in 1892. 


Mr. M. D. Van BUREN has been a poni chief engineer of 
the fine new building of the Hanover Insurance Co., 84 Pine 
street, which will be lighted by 1,100 incandescents. The wiring 
is in Interior Conduit. The generating piant consists of two Ideal 
engines driving directly connected General Electric multipolar 
dynamos with outboard bearings. The boilers are of the Wor- 
thington type, made by the New York Safety Steam Power Co. 
The elevators are Otis. . 


THE GENERAL ELECTRIC COMPANY will be represented at the 
Convention by the following gentlemen: Mesars. S. Dana Greene, 
A. D. Page, J. R. Lovejoy, Wilson S. Howell, F. Todd, A. B. 


THE BALL DIRECT CONNECTED ENGINE AND WADDELL-ENTZ GENERATOR. 


of materials and workmanship. The engine, therefore, is econ- 
omical and durable, and, being perfectly ced, will, it is said, 
run quietly and smoothly under the heaviest and most widel 
varying loads, with a regulation so perfect that the engine will 
not vary to exceed one per cent. in speed. Ev detail of con- 
struction receives the most careful inspection and every engine is 
thoroughly tested before shipment is made. 


PHILADELPHIA NOTES. 


THE GENERAL ELECTRIC Co. are installing an electric light 
plant for Boyd, White & Co., 1880 Chestnut st. 


WALKER & KEPLER have received a contract for two Siemens 
and Halske generators to be installed for Wm. Maine & Co., of 5th 
and Commerce sts. 


Harry S. SMITH AND Co., LTD., are installing all the electrical 
work in the new Chemical Laboratory of the University of Penn- 
sylvania. Current will be supplied from the plant in the Engin- 
eering Building; a lead-covered cable will run under 84th street 
from the Engineering Building to the Laboratory. This company 
report business very fair. They have just completed the installa- 
tion of two 80 k. w. Waddell-Entz generators direct coupled to 
Ideal Engines at the Norristown Insane Asylum and will soon 
have completed the entire electric light installation for the new 
Hotel Hanover. In this plant Eddy generators and New York 
Safety engines directly coupled will furnish light for the building. 
The company have also done the electrical work for the temporary 
lighting for the Philadelphia Cycle show and a reproduction of 
The Midway Plaisance ” given at the First Regiment Armory. 


Herrick, R. H. Beach, T. Beran and others. Delegates to the 
Convention will have the opportunity of examining the new 
Thomson arc lamp for incandescent circuits, the new recording 
wattmeters for arc and railway circuits, and several other devices 
both of economy and novelty. 


THE attention of electrical engineers is directed to the Sam- 
son” turbine water wheel built by the James Leffel & Company, 
Springfield, O. This wheel is furnished in a number of different 
styles on upright and horizontal shafts and is specially designed 
and adapted for driving electric lighting and power plants. 


Mr. W. B. Van Size, who has long been before the electrical 
public as a patent attorney and rt in electric light, railway, 
sts ctor accumulator and other hes of the art has now 
established himself independently and has opened professional 
Offices at 44 Broad street. Mr. Van Size has had an experience 
dating back to and including the practical development of many 
electrical inventions of importance, and his services have been 
found highly valuable by more than one of the leading inventors 
and corporations. Now that his time and ability are at more 
general disposal, his clientage will rapidly increase. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Butldings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. 
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ELECTRIC HEATING AND ITS RELATION TO 
CENTRAL STATION WORK. 


BY 


BENTRAL station men are familiar with heating 

| by electricity when applied to the filament of 
an incandescent lamp to produce light. The 
only disadvantage of this method of appli- 
cation of electricity is the short period of 
time the investment is productive capital, necessitating 
excessively high rates to cover operating expenses 
and fixed charges. The lamp rate as ordinarily charged 
on the basis of ten cents per horse power hour, figure 
$300 per electrical horse-power per year (assuming 
300 working days, 10 hours per day.) Mechanical horse 
power can be freely purchased in populous centres for $75 
per u. P. per year, or one-fourth the amount charged for 
electrical horse power at the lamp rate. 

This excess charge is not wholly due to the difference in 
time during which the plant is productive capital; but we 
may safely state that if the horse power capacity of the 
station could be utilized for as much of the time as the 
average mechanical power plant is utilized, the rate of 5 
cents per H. P. hour (one half present average lamp rate) 
or $150 per H. P. per year would yield larger net profits 
than are now obtained from lamp rates at the price 
charged. This claim is substantiated by the power rates 
of the Edison central station companies. The lamp rate 
of these companies is nearly on the basis of ten cents per 
H. P. hour. The power rates are on a sliding scale, with 
discounts up to 50 per cent. on monthly bills of 1,500 n. P. 
hours. That is, the user of 6 horse power, 25 days per 
‘month, 10 hours per day can purchase an electrical horse 
power hour for 5 cents. 

The logical conclusion is that if the load now furnished 
by lamps and motors could be increased, especially at the 
time of light lamp service, the investment would become 
still more profitable, even at lower rates for the additional 

ower than are at present charged for motor service. That 
is, if the area between the ordinate and the load line can 
be greater, and averaged, so that each hour of the day the 
plant is supplying large units of power, lower average 
rates will prevail, which will extend the general business, 
and yield larger net returns. 

A well designed central station of moderate size pro- 
duces a horse power hour by the combustion of about 3 
Ibs. of good coal. The electrical horse power hour de- 
veloped by this coal has 2,565 heat units; we have to 
balance these 2,565 heat units in the concentrated form 
against 42,000 heat units existant in the three pounds of 
coal in a more diffused state and determine whether, for 
heat purposes, the difference in the form of the energy, 
with its enormous attendant losses, compensates for the 
energy lost in bringing the heat units of coal into the 
higher form of energy capable of economical transmission 
to a distance. 

It is found in practice that the commercial efficiency of 
the coal cooking range is somewhere between 3 and 6 per 
cent.; these limits are stated by Tyndall. In a recent dis- 
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cussion before the London Society of Engineers, Nov. 6, 
1893, Mr. Beaumont gives the efficiency of the cooking 
range from experiments of his own as 3.7 per cent., or 
roughly 4 per cent., indicating, that of every 27 pounds of 
coal Varied, 26 pounds are thrown away. We have seen 
that the heat efficiency of the average moderate size central 
station is about 6 per cent. There is sufficient margin 
between a heat efficiency of 3.7 per cent. and one of 6 per 
cent. to warrant the use of electricity as a source of heat 
in domestic life, and a further extension with apparatus of 
larger size and higher working economy would give a still 
greater margin between coal burned under the boiler and 
that used in the fire-pot of the range. Thus with the use of 
only 14 lbs. of coal per h. p. hour he would secure a com- 
mercial efficiency of 12.2 per cent. or 3.3 times the efficiency 
of the range. 

At the outset, of course, the cost of electrical energy as 
fuel under average conditions at the power rate will be 
greater than fuel directly burned. But there are compen- 
sating advantages gained which more than offset the addi- 
tional cost. This has been abundantly proved in actual 
practice. The saving of attendance, and of time, freedom 
from dirt, coolness of the kitchen, absolute uniformity of 
heat and ability to regulate it, appeal at once to the house- 
holder. There is merit aside from novelty in such prac- 
tice. 

The use of electricity for lighting is, of course, greatest 
in the winter time and least in the summer time; the most 
desirable uses of electricity as a source of heat are found 
in summer work, for from the nature of electrical energy, 
it admits of localization and it is this method of heating 
that is sought in the summer to reduce discomfort from 
radiation, etc. Thus by what we may term a “conditior 
of compensation,” the central station mau has at his com- 
mand apparatus useful in equal degree in summer and in 
winter, and the means of securing a larger net revenue at 
lower rates by using the plant for a larger percentage of 
the day. The time of maximum cooking being generally 
the time of least lighting, and vice versa. 

In industrial work wherever flames are used to secure 
localized heat, electricity can be advantageously employed. 
It is more easily regulated than flame, there are no un- 
healthy products of combustion, the mean temperature of 
the shop is lowered, the temperatures are constant, the 
work is more uniform and the entire system cleaner and 
more complete. For factory use it is the most desirable 
form of fuel. In laundries, clothing manufactories, hat 
factories, silk and all textile fabric mills, shirt factories, 
rubber goods manufactories, furniture factories, etc., are 
good fields for the use of electricity for heating. In domes- 
tic life no source of heat offers so many elements of value 
as the use of electricity for cooking and laundry work. 
There is no discomfort, no noxious gases from combus- 
tion, and the temperatures attained are constant, so that 
the question of the discretion of the cook is eliminated and 
better results obtained than can possibly be reached from 
the approximate temperatures of surfaces heated by com- 
bustion. It may be fairly stated that people who could 
afford to do their lighting by electricity could afford to do 
their cooking and ironing by the same means. 

Electricity for heating will be found of the same value 
to central station electric lighting companies as the use of 
gas for fuel purposes has proved to the gas lighting com- 
panies. Its value lies largely in ability to localize the heat, 
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and it will not be found desirable to use it on a large scale 
where diffused heat is wanted. High temperatures and 
small quantities are the proper uses for electricity for fuel. 
It will, however, meet a want as an auxiliary to the regular 
heating system, for warming bath and dressing rooms and 
other small rooms, at times when it is not desirable to use 
the regular system, say in the spring and autumn months 
and in chilly days. 

Those stations operating from water powers sat judge 
of the applicability of electricity for heating by the fore- 
going remarks. The cheaper the energy can be sold, the 
wider the field of application, and with water power the 
more electricity that can be sold the greater the revenue. 
With large water powers electricity in competition With 
stoves may be considered in house heating; but not in 
large buildings in competition with a good steam or hot 
water heating equipment. 


THE LIMITATIONS OF THE DIRECT CONNECTED 
DIRECT CURRENT GENERATOR. 


BY 


I Norick in your last issue, an article on the . 
of direct connected direct current generators, by Mr. W. 
N. Stewart, in which he makes some very sweeping asser- 
tions as to the economical operation of this class of 
machines, and more particularly of stations supplied with 
such. It is possible, that Mr. Stewart may be riding a 
hobby, and is therefore blinded to ordinary commercial 
facts. For instance, in obtaining his economical results, he 
states that, “If one belt direct from the engine is used, 
10 per cent. is lost; if a counter shaft is used, 18 per cent. 
is lost ;” whereas in actual practice with good belts and a 
proper system of counter shafting, we may safely take as a 
conservative estimate of the loss due to the use of belts the 
following: For horizontal belts direct from engine to 
machine, 5 per cent.; vertical belts, 8 per cent.; for 
counter shafting using horizontal belts, 10 per cent.; and 
using vertical belts, 15 per cent. And again, Mr. Stewart 
makes the assertion, that with the class of machines he 
would employ, there would be no burnouts in either field 
or armature, and there would be less oiling and fewer 
employees necessary to run the plant, while there would 
be no loss in the transformers, etc. Evidently, according to 
Mr. Stewart, it does not cost anything for men to take 
care of storage batteries and therefore this is not an item 
of expense in his plant, whereas, we find in everyday prac- 
tice from stations using storage batteries, that not only the 
care of them, but also the cost of renewals of the plates 
and cells, is quite an item of expense. 

Again, in attempting to distribute over any wide area 
by means of direct current, either by three or five wire 
system from a storage battery, or any other source of con- 
tinuous direct current, it is obvious that much more copper 
will have to be laid down than would be the case were re- 
sort had to the use of the alternating current at a pressure 
of one or two thousand volts, and this is 5 the 
case in the distribution for lighting in small places, where 
the area to be covered chances to be some little distance 
from the source of power, as is illustrated by the plant at 
Peterboro, N. H., a description of which was given in the 
ELECTRICAL ENGINEER, some little time ago. In a case 
like this, the direct current generator could not be em- 
ployed and pay a dividend, whereas the opposite is the 
case with the alternating plant. Again, Mr. Stewart as- 
sumes that such a thing as a direct connected alternator 
does not exist in actual use, and that those Who are using the 
alternating current are only a lot of ignorant people 
who are some years behind the times. This is a very decided 
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mistake on the part of Mr. Stewart, as several of the large 
companies are installing the direct connected alternator at 
the present time, and have been, for some little time past. 

There is another point that should not be passed over, 
and that is that, from all the data I have been able to ob- 
tain in the course of the last two years while particularly 
seeking for data of this nature, I do not think Mr. Stewart 
is right, or can be sustained, in making the assertion that 
the direct connected generator of any or all sizes is the 
thing to use under all conditions where direct current is to 
be used; for as a matter of fact, I know of quite a number 
of instances, where the question as to which would be more 
economical,—direct connected, or belt driven generators 
of under one hundred kilowatts capacity,—was settled in 
favor of the belt driven generator for these small units as 
being likely to give less trouble and being more economi- 
cal in the long run. Therefore, it seems to me, the 
broader ground should be taken, that a machine should be 
installed of such a kind, either alternating or direct current, 
and to be belt or direct driven, as may be best suited for 
the location and work to be done. 

As regards the use of storage battery, much has been 
written on this, and there have been many advocates in its 
favor, while others have argued against its use; but there 
can be no question that storage batteries are gradually 
creeping into use in the American station as an auxiliary 
to the ordinary apparatus in the same way that they have 
in Europe, although, it is to be very much doubted if they 
will ever be as extensively used in the stations here, as they 
now are abroad. 


A STORAGE BATTERY CHALLENGE. 


In order to put at rest the conflicting statements circu- 
lated as to the merits of their Chloride Accumulator the 
Electric Storage Battery Co., of Philadelphia, have issued 
a challenge, inviting all American storage battery manufac- 
turers to enter their batteries for a competitive test. Each 
competitor is to deposit the sum of $500 and the Electric 
Storage Battery Co., is willing to forfeit its deposit if its 
Chloride Accumulator does not prove to be at least 50 per 
cent. better in efficiency,capacity and durability than that of 
any of its competitors. Messrs. Houston and Kennelly,electri- 
cal experts, Betz Building, Philadelphia, have signified their 
willingness to undertake the tests and have drawn up a 
complete schedule of condititions under which the tests 
are to be carried out. The challenge is open for 90 days 
from March 1, and parties desiring to enter the tests are 
requested to communicate with Messrs. Houston and Ken- 
nelly. The full conditions of the tests appear in our ad- 
vertising columns. 


ELECTRICAL FIRES. 


Mr. Wm. H. Merrill, Electrician of the Chicago Fire Under- 
writer’s Ass'n has recently issued his second report of Committee 
on Fires, giving 77 instances where fires were caused, or said to 
be caused, by electricity. The list is very interesting and instruc- 
tive, showing that in nearly every instance the damage could have 
been prevented by using better wiring material or by exercising 
a little common sense in the use of the appliances. Such cases, 
for instance, as the following are inexcusable and show the ne 
cessity of rigid enforcement of some of the underwriters’ rules, 

“« Bell wire tapped to incandescent 50 volt alternating circuit 
by employees in building, cotton and paraffine insulating cover- 
ing ignited. Loss considerable.” 

Other cases show that the rule first suggested by Mr. C. C. 
Haskins, ‘‘ Fix it so it can’t and it wont,” does not get the attention 
it deserves. On the other hand, an item like the following might 
as well be omitted from a list purporting to give the fire losses 
caused by electricity: 

“ Electric street railway power station. Fire caused by drop- 
ping an oil lantern, Total loss.” 


March 7, 1894.] 


FAULTS INCIDENT TO THE PROTECTION OF 
LIGHTING AND POWER CIRCUITS.: 


BY LUCIUS T. STANLEY AND WALTER E. HARRINGTON. 


IN the present state of the art there are two common methods 
of protecting electric circuits, viz.: By means of metallic fuses 
and by means of magnetic cut-outs. 

Metallic Fuses.—To adopt the lan of a noted company, 
which is a large manufacturer of metallic fuses in various forms, 
“ fuse wire is a safety device designed to break the electric cir- 
cuit when an excessive current passes, and it breaks the circuit 
because it is heated to a temperature at which it melts.” Sucha 
device as is thus defined would be a perfect as head to electric 
circuits if it wae oes to predetermine abeolutely—first, the 
current it will safely carry indefinitely, and, second, the actual 
current in excess of this safe normal load that will ' blow” the 
fuse instantly, under any and all conditions of lapsed time, char- 
acter of service, etc. 

The authors then give a list of the principal causes which ren- 
der it impossible to devise a metallic fuse that is absolutely and 
under any and all circumstances a protector to an electrical sys- 
tem, and express their belief that in the present advanced state of 
the art fuses are not only totally inadequate and inefficent but 
actually dangerous. 

The Magnetic Cut-Out is commonly defined as a device which 
opens the circuit at a set strength of current. In the light of cer- 
tain phenomena brought forth by experiments made by the wri- 
ters, tioy believe that this is not a full and complete definition. 
In fact they think it is misleading. They then give the general 
principles governing all the various forms produced by the sev- 
eral manufacturers, including the long-throw knife blade switch, 
operated by a trip actuated by the armature of an electro-magnet, 
and a device for blowing out the arc. The arc can be broken by 
an auxiliary break or by the electro magnetic blowout. The 
authors then discuss the difficulties encountered with this type of 
apparatus, and conclude as follows : 

A magnetic cut-out which would exhibit a long stride toward 
ultimate perfection would be a switch operated to open by the 
direct action of a magnet upon the switch bar in such a manner 
as to cause the current itself to drive the bridge away from the 
switch plates, thus insuring the quickest possible response to an 
abnormal current. The break at the switch terminals should be 
protected by a by-path or shunt acroes the switch terminals, com- 

of a fuse wire of a carrying capacity sufficient to carry the 
current for a period of time ample to allow the switch bridge to 
reach a point of safety, and of a fusing capacity that will cause it 
to blow” instantly when the switch bridge has thus reached a 
point of safety. The magnetic circuit should be so arranged that 
the point of saturation would be beyond the capabilities of the 
fiux incident to the opaning oF the switch upon the passage of a 
current at which it might be set and expected to open. Conse- 
quently, when abnormal currents, in excess of that at which the 
switch was set to open, occurred, the result would be an accelera- 
tion of movement of the plunger up to the point of saturation, and 
the time element would thus be reduced to a minimum. 


THE IMPORTANCE OF COMPLETE METALLIC 
CIRCUIT FOR ELECTRIC RAILWAYS.! 


BY J. H. VAIL. 


THE author stated that many devices for making the track and 
earth combined a more complete and low resistance circuit had 
been resorted to, such as burying copper or iron plates, old rails 
or old car wheels, and connecting them to the track ; or, at fre- 
quent intervals, driving iron rods down in the earth and connect- 
ing by wires to track ; or by making actual connection with wire 
from tracks to gas and water pipe systems. For supposed rein- 
forcement of the track, a bare wire of iron or copper has been 
used buried in the earth, laid parallel to the track, and connected 
at frequent intervals ; also the su ed electrical connection of 
rails at joints, by bond wires of iron or aa ge having only a 
small fractional part of the capacity of the rail as a conductor. 

Frequent tests prove that the earth iteelf cannot afford the 
free path for the current that was ipa eee Earth conductivity 
has been overestimated. Iron and | pipes, being better con- 
ductors than earth, must of nony the current, if no 
superior path is offered by the method of construction. The 
natural moisture of the earth hastens the destructive electrolytic 
action of the current on these pipes. In some soils electrolysis 
is more rapid than in others. e rapidity of action depends 
upon the chemical constituents of the soil. 

It has been stated that in an electric railway system where a 
connection has been made to water pipes, the pipes have carried 
as much as twenty-eight percent. of the total current. Instances 


1. Abstract of a paper read before the National Electric Light Association, 
Washington, D. C., . 21, % and March 1, 1804. 
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are known where as much as forty per cent. is carried on the pipe 
systems. It has been proved by test that the electrolytic action 
of even five amperes of current on an iron pipe is considerable, 
and that much damage will result in one year. The rapidity of 
action depends upon the character of soil, amount of moisture and 
3 of current; the destructive action is constant and sure. 
ny system using ground plates, ground rods or substitutes there- 
for, or bare return track wire buried in the earth, is constructed 
rimarily to utilize the earth as return circuit; when the earth 
oes not afford good return the current is sure to follow the water 
pipes, gas pipes or other buried conductors offering the path of 
east resistance. We now see that these prove to have been only 
make-shift methods to reduce the cost of construction. 

With the electric railway, the track forms one side of the con- 
sumption circuit, and must be so treated in regard to distribution 
of current as to utilize its ee capacity equally with the other 
side, and thus equalize the delivery of current. The electric con- 
ductors composing a system of distribution for electric railways 
should be so thoroughly well proportioned as to show the mini- 
mum variation of pressure throughout the system, even when all 
the cars are in operation. This equality of pressure is an impor- 
tant requisite for the economical working of the motors. The au- 
thor has tested electric railway systems operating with a station 
pressure of from 500 to 550 volts, and showing only 800 to 825 volts 
on various divisions of the system. Here is a direct loss between 
dynamos and motor car of over forty per cent. Is it, therefore, 
any wonder that some roads report extraordinary coal consump- 
tion? Such logs in pressure indicates radical faults in the original 


planning of the system and the distribution of copper. The rail 
sections are in many systems of ample conductivity to more 
than the requisite current, provided they are perfectl nded 
and properly connected by feeders with the dynamos. o must, 


therefore, bond the rail joint in such a mechanical manner as to 
maintain perfect electrical contact, and with sufficient metal to 
restore at the joint nearly the full conductivity as that of the rail 
itself; and at the same time to give the existing joint plates their 
present freedom of motion. 

For the purpose of comparison, we will assume that iron has 
six er the resistance of copper.* (The actual proportion being 
1 to 5.68), 


56 POUND RAIL. 70 POUND RAIL. 


SIneLE TRACE Simoun Track 
Onr Ralt. or Owr Ratt. or 
Two Ralts. Two Ralls. 
Area in sq. in 
3 5.4874 10.9748 6.8598 18.7186 
Equal in area 
circle whose di 
ameter is 
inches 2.64 3.735 2.95 5.90 
Equivalent in cir. 
mila. to 6,980,000 18,960,000 8,702,500 17,406,000 
istance per 
foot B. A. units 00000845 . 000004 00000079 .00000839 
Equivalent to 
copper resis 
tance r 
mils 1,375,000 2,850,000 1,468,000 2,936,000 
Equivalent to 
copper rod 
whose, eter 
„ 1.18 1.588 1.21 1.71 
Saf n Ca 
ty of iron 
reckoned at 556 
that of copper 
amperes. 890 780 488 976 


are sufficient for comparison, but cannot guarantee their absolute accuracy. 


The following table“ A the current strength that can be 
carried by iron wire, within doors, in still air, and without becom- 
ing unbearably warm to the hand; that is, not to exceed a tem- 
erature of 50° Centigrade: 


. ⁊ :.. pl 9 8 7 6 B 4 8 2 1 0 00 000 0000 36” %” 1” 
AMPOFOB. .....escceeees. 16 19 21 25 28 82 87 43 50 58 07 77 90 105 117 AB 302 


These figures serve to show how utterly absurd it is to bond a track 
of seventy-pound T rails with iron rail bonds No. 4 or No. 0 in size, 
and to permas to reinforce their conductivity with a No. 0 iron or 
even a No. 0 copper wire. Itis like laying a twelve inch water 
main and then putting a one-half-inch pipe alongside to help it out. 
The author believes that ninety-nine per cent. of the money ex- 
pended for so-called supplementary wire is absolutely thrown 
away. The same money expended in other directions will give 


2. Table p by G. F. Randt, E. E. 
3. Data kurnlched by A. E. Kennelly. 
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more adequate return. The track system of all electric 
railways should really be the positive side or outgoing cir- 
cuit. It will be readily understood that as the current travels 
from positive to negative, therefore any arc which occurs 
between the trolley wheel and the trolley wire will any 
metal from the trolley wheel and deposit it on the trolley wire. If 
the reverse method of connection is made, the trolley wire will 
lose the metal which will be deposited on the trolley wheel, and 
in time the strength and conductivity of the wire must be seriously 
impaired, eventually resulting in breakages. 

The author here stated that a trial was made four years ago 
under favorable conditions—not to avoid electrolysis, but to save 
copper. Physical difficulties of operation were developed which 
warned the experimenters to avoid the three-wire system in future 
electric railway work. Having carefully analyzed the whole mat- 
ter, he now felt justified in recommending the complete metallic 
circuit as the standard for the best electric railway practice. This 
can best be obtained by the following method: First. By 80 
bonding the track as to render the rail joints of as low resistance 
and nearly equal conductivity to the rails, and to execute this 
work so as to maintain this improved condition; and, Second. The 
track system must be supplied with insulated feeders leading di- 
rectly from the bus bars in the station to predetermined points of 
the track e and thus offer a perfect low resistance path for 
this side of the electric circuit, the same as is obtained with the 
trolley line and the overhead system. All of these features and 
improved methods have been put in practice by the author. 

The item of cost cannot properly be urged as an objection, be- 
cause where the whole construction requires a large investment, 
every detail of the work should be so executed as to be permanent 
and enduring. The track feeder system will be far less costly 
than the double trolley system. hether track feeders should 


be laid underground or erected overhead is a question largely con- 
trolled by local conditions and capital available. 


The author ex- 


A PIPE ATTACKED BY ELECTROLYZING CURRENTS IN THE STREBRT. 


pressed a preference for underground work as being more perma- 
nent and subject to the least cost for repairs, and has provided for 
all contingencies in the following manner: First. By a careful 
study of the conditions under which a system will be operated; 
these important points being ascertained with reasonableaccuracy, 
the requisite supply and distribution of current for the service is 
determined, and the system of conductors arranged to meet the 
requirements. For the proper supply of electric current, the 
important underlying principles of the feeder system must 
be thoroughly understood. Second. The conductivity and 
current-carrying capacity of. the track system is calculated, 
and a system of insulated track feeders is provided, leading 
from the switchboard in station and connecting at predeter- 
mined points, and with a calculated fall of potential. 

This will be found to result in reduced fuel consumption, better 
working of the motors, a most satisfactory reduction in repair 
accounts, and an improved general economy of the entire system. 

In the system of distribution secured by the above method, the 
use of ground plates, rods or other insufficient methods it needless; 
the current travels only over the paths provided for it, and elec- 
trolysis of gas and water mains is entirely obviated. 


REPORT OF THE COMMITTEE ON DATA. 


BY H. M. SWETLAND, T. CARPENTER SMITH, E. F. PECK, G. d. H. 
BLAXTER, C. E. SCOTT, Committee. 


We are requested to furnish this convention with the facts re- 
garding the amount of coal used in actual practice to produce a 
given quantity of electricity. The information was obtained by 
correspondence, and furnished the committee in amperes, volts, 
and hours on each circuit, and the amount of coal used covering 
this period, including that used for banking fires, etc. The aggre- 
gate electrical output for twenty-four hours was then calculated 
and compared with the total amount of fuel used, giving the 
watt-hours per pound of coal. All improbable and apparently 
erroneous reports were discarded, and the tabulated statement 
herewith comprises intelligent replies from a large number of the 


1. Abstract of a Report made at the National Electric Light Association 
meeting, Washington, D. C., February 29, 1894. 
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electric stations, including many of the leading corporations. 
The great saving in o ting in large units and running continu- 
ously is plainly shown by the report which shows 208 watt- hours 


: Watt 
Hours. Am Volts Watt-hours. | Pounds Kind. hours 
peres. Coal. per Ib. 
Coal. 
24 588 115 1,609,070 | 10.800 slack 180 
15g 101 120 187,860 2.940 — 64 
14 — — 386,885 3,755 slack 108 
158 — a — 10, 989, 870 61,155 slack 171 
aro. 6 as 1.500 312,000 | 4,200] — 72 
ne 6 6.8 2.750 861,800 8,000} slack 45 
3 200 1,100 2,090,000 309, 750 Indiana block 58 
122 61936 1.480 250,600 16.4000 « 185 
7 44 2.000 59,500 2,000 soft gn 
10 225 110 247,500 4, 00 slack 56 
i i 6.8 1.832 381.028 7,800 soft 52 
6 7 2.640 110,880 1,000 pea 110 
14.6 | — ecu 815,360 6930! slack 46 
6.5 — ae 401.249 5,469 “ 78 
24 89 1,050 800 
836 9.6 2088 172,058; 80,852] -slack 42 
is 180 120 270,000 | 5,935) 46 
18 400 118 587, 7.000 k a 
10 900 810 81.000 , pokey 
6 i 18 ent 279,000 | 4,000) — 70 
8 19 1.000 152.000 1,40 slack 108 
8 113 110 99.550 | 1.886 oy 8 
7 A 560 26,460 ’ t 
24 4,409 122.1 12,920,186 70,852; screenings 183 
fare 24 80 2000 3.340000 88,220 hard sc’ 28 
arc. y : ard sc 
eg) | bai 
C. 2 „ moder. 
jars — 24 1,550 ear 7,942) and sc'gs 106 
pwr. 281 — 46,000 
15 9.8 30 189,100 | 6,000; — 3134 
A 285 88434 Ptbg. nut aud 
136 | 268 5 t 288,820 | 5,450 siack 52 
inc. 869 110 974,160 
pr. 18 8⁰ 500 75 80 12,267 soft 186 
arc. — — — 5 
fine. 0 en 5 2 000 0% bit. slack | 67 
are. 6 141 108 91,368 1.400 Lehigh pea 65 
, „ Me | agm | Can arba | 
ne. 5 5 ’ 
J 
9 U 9 n ant. 
inc. 11 20 1,000 
om ae et) ee) ees 
’ A 7 ee soft 
inc. 13 400 52 
3 9% 2.700 852.50 6,000] ant. bkwt. | 92 
16 160 1.070 787.520 6,500| bituminous | 121 
1 . 775 130 2.466.300 27,360 ghiorheny 104 
5 995 an 281-813 8,000] bituminous | 98 
arc. ' ’ ' 
Vere 10 5 a 125 2.100 3.880 lack and nut] 111 
3 4050 828.560] 6. 100 bituminous | 88 
Vo 1410 2.200 478.00 6,048 buckwheat | 128 
15 1,600 52 1,248,000 6.500 buckwheat | 192 
24 373 112 1,002,624 8.190] Pittsburgh | 122 
14 2214] 1,000 312,666 2.880 Leh. V. pea 109 
310 115 267,375 3,500 bituminous 76 
es K a 123 121.800 1,681] Cumberland 85 
inc. 24 500 112 1,844,000 
E 8 100 9.6 7,680 . 16,000 hard rice 152 
pwr. 24 200 225 1,080,000 
1 16.3 33.56 1,900 547,088 4,805 buckwheat | 114 
inc. 5 g „ 
$) inc. 15 0 1945 110280 t 7.880 slack 68 
arc. A , 
95 ja 998 2.700 807.800 8,760 Sidney 46 
inc. 18 80 1,100 594,000 
arc. 12 614, 1,800 140,400 4,300) buckwheat 170 
6 15 55 l ! 10 87,230 1.400 bit. slack 62 
i ee 9.600 1.500 284, 600 2,000 pea 148 
25 1,200 125 8,750,000 55, 420 soft coal 68 
10 220 112 246, 2.100 coal 117 
10 217.7 113 246,001 5,3200 lump 46 
Vere 26. 8 1.500 i 201,120 | 1,800) — 112 
5 130 112 72,800 1,800] slack 40 
9 120 125 135,000 2.400| bituminous 
10.46 200 si 1,180,306 16,053/good lignite} 78 
1 
i 11 10 1,500 165,000 12.000 slack 40 
„ | im fO MEM] eee g 
fay * owa 
ine. 14 5 102 501,256 | 7.500 buckwheat | 657 
1 7 1 194 5.070 
ne ` 
are. 7 10 1,000 75.000 8,200 coal % 


Average Watt-hours per pound coal, 91.7. 
Where there are blanks in the table, details were not given. 


March 7, 1894.] 


per pound of hard screenings where about 8,000,000 watts were 
generated, running full twenty-four hours, as against the report 
which claims only 80 watt - hours per pomno of soft coal, the total 
output being less than 60,000 watts and the service being furnished 
only seven hours. The best reports do not compare favorably 
with the results secured in generating power for manufacturing 


purposes. 

In order to facilitate this com 
based on 90 per cent. mechanica 
same efficiency in the dynamo: 
746 x 90 x .90 

coal per hour 


ison, we have prepared a table 
efficiency in the engine and the 


Then = Watt-hours per pound of coal. And 


Coal hour 
por 1 H. P. 


(Er » % % o RNE eee 
6 2 5 „„ % „% oon „ % %% „%% %] o o 
e * % „%% „% „% „% „% Fe oe GF ee Se Sfb ees 
22 „6 % % „%é „% % % EERTE 

= ee „ % % „% %% „%%7 % % vere 

2 6 2 „ % %% „% %6½Üw „ ae % „„ „„ „ 6 6 
eee „„ „„ „ „%% „% %% „% een 8 Cs eet erve 
e 6 302⁊ẽbu1 eee 
69955555252 6 „ % tem ee Cee „ „„ „„ „ 
(E e e % % „%% %%„%« ͥ ; „„ „„ „ eee 8 @ 
„ EEE % eee eee ee „„ „„ „„ 
2 2 „ „„ „„ „„ „„ „„ „ „ „6 6 „ „%% „„ ese e 8 
6.62 2„2„%1 %%% „„ „%% eB „„ „„ „ „„ eae 


2 2 E „6 „%% E „% %?fꝗꝰQW 0 „ „„ „„ e „ „ „„ „„ „% „% „ „% 


From this estimate of engine and dynamo loss, 1% pounds of 
coal should produce 402.21 watt-hours. We have a report from 
the Chelsea Jute Mills, of Brooklyn, N. V., covering a period of 
six days, where an average of 658.3 indicated horse-power was de- 
veloped from a coal consumption of 1.482 pounds per indicated 
horse-power per hour, the load varying from 495.21 to 764.96 
horse-power. This equipment consists of Corliss compound con- 
densing engines and vertical tubular boilers. The plant was in 
operation 10 hours each day. The figures given cover the whole 
amount of fuel used, including banking, etc. The fuel used was 
George’s Creek bituminous coal. 

If our percentage of efficency is correct, and if we could have 
a ver 400 uniform electrical output, this plant ought to produce 
over watt-hours, or double that of the most favorable report 
given us, more than double that of the next best report, thirteen 
times the l of the plant making the lowest report, and 
between four and flve times the average efficiency of the whole 
report. 

No attempt has been made in this report to classify 
ments, as was originally intended, but with the 10 nE 
furnished as a basis, the work can be readily classified, additional 
information secured, and the original scheme of establishing an 
average basis of efficiency for the several lines of equipment can 
be curried out. We believe the tendency of the work is to en- 
courage more careful records, which in turn assist in locating and 
eliminating losses, and we hope future reports by this Commit- 
tee will show a much better average than 88.4 watt- hours for one 
pound of coal. 


A DRAWBAUGH TRANSMITTER PATENT ISSUED. 


Among the patents issued Feb. 20 was one for a carbon tele- 
eee transmitter to Daniel Drawbaugh on his application filed 
uly 26, 1880. When the application was made Drawbaugh also 
applied for another patent on carbon transmitters which would 
have controlled all use of carbon, but this it will be remembered, 
was rejected two years ago when the Berliner patent, with which 
it interfered, was issued. The Drawbaugh Company appealed to 
the courte from the decision of the Patent Commissioner, and the 
case comes up for trial on March 12. 
The first claim of the present patent is as follows: 
In a tel transmitter, a dia ing resistance 
— y insulated from er other ie 88 80 with 8 


electrodes mounted upon vibratory supports and provided with means for 
adjusting the initial pressure between said electrodes 


THE WASHINGTON CONVENTION would have been noteworthy, if 
for no other reason, from the active participation of Mr. Samuel 
Insull as an out-and-out central station man from Chicago, 
although not long ago he 7 the destinies of one of the biggest 
manufacturing companies. is believed that Mr. Insull has, as 
usual, a shrewd idea 6 of the right end of the business, 


PRESIDENT CLEVELAND has but one predecessor in office living, 
but President Armstrong had the pleasure of seeing around him 
ex-presidents Weeks, Perry, Huntley, Morrison and Ayer, all 
dignified mandarins of the gold button. The presence of these 
5 was greatly appreciated as testifying to their interest 

the Association’s welfare. 
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N. E. L. A. STANDARD RULES FOR ELECTRICAL CONSTRUCTION 
AND OPERATION.: 

CENTRAL STATIONS. 

CLASS A.—FOR LIGHT, HEAT OR POWER. 


These rules also a to Dynamo Rooms in Isolated Plante, connected with 
or detached from gs used for other purposes. Also to all varieties of ap- 
paros 15 both high and ow tential. 

floors of e Central Stations should be cleaned thoroughly at least once a 
week, and especial care TO AEAN dg heeds ot thrown mene Machinery, As oors 
and machinery saturated 363 the fire riak. 

Oil, waste and such supplies should not be Kept I in the loft or cellar, and 
where it ee to remove them to a separate buil „automatic 
must ed. 


Generators or Motors. 


1. hed oso n a OT PAOR 

2. Must be insulated on floors frames, which must be kept filled to 
prevent absorption of moisture, and also kept cigan and d ry. 

3. Must not be exposed to flying or combustible materials. 

4 Must each be covered Covered with a t cover when not o 

Te bo case must $ KOneTator vo in a room where any hazardous pro- 
cess is carried on, such as the working room of u cotton, jute, flax, woolen or 


flour mill. 
Care and Attendance. 
A competent man must be kept on duty in the room where generators are 
Oily waste must be kept in metal cans, and removed daily. 
Conductors. 


which they may pass, by non-combustible 4 paete tubes. 

4 Must be kept 80 far that they cannot come in contact. 

5. Must be covered with non- e insulating material sufficient to 
prevent accidental contact. 
Wire ao 55 ample in carrying capacity to prevent heating. (See Capacity of 

. Must be connected pie par or joints equal in carrying capacity to the 

conductors themselves, soldered, if necessary, to make them efficient and per- 
manen 


8. 0 or on distributing towers, placed in spaces 
ampie tor inspection and ventilation, and provided with special insulating 


Switchboards. 

1. Must be so placed as to make it impossible to communicate fire to sur- 
rounding com ible materials; accessible from all sides when the connections 
are on the back or may be placed’ against a brick or stone wall when the con- 
nections are entirely on the face. 

2. Must be kept free from moisture. 

3. Must be serie of non-combustible material, or of bard wood, filled to pre- 


vent moisture. 
Mu: ip with — and wires in accordance with Rules 1, 2, 8, 
4 10 fe, equipped wi ductors ae 


3 Boxes and Equalizers. 


1. Must be equipped with metal or non-combustible frames. 
Au rheostate for eee, motors or devices for electric heating 
and nue should be constructed entirely of non-combustible materials. 
t be treated as sources of heat. 


3 the switch, or a distance of a foot from combutsible 
, Or separated therefrom by asbestos or cement. 
Lightning Arrestere. 
1. Must be attached to each side of every overhead circuit connected with 


station. 
a nue we ce th eee in ually accessible place, from 
on the or in an away 
combustible material. p 
4. Must be connected with at least two earths ny seperate wines of large size. 
8. F after the discharge has 


Testing. 
All series and alternating orcun must be tested every two hours while in 
Operation, to 5555 leakage to earth, abnormal in vie view of the potential 


operatio 
and A mult le arc low potential systems (800 volts or less) must be provided 
withan indie or ene 5 readily attnohable 10 afford 5 


of 
8 teste must preserved for examination by insurance 
inspectors. 


the 


OLASS B. —ARO (SERIES) SYSTEMS. 
Outside Conductors. 


All outside overhead conductors (including services) : 
. Must be covered with some insulating material, not easily ab 
2. Must be firmly secured to to pro insulated and substantially 210 cult sup- 
porte. all tie wires having an insulation equal to that of the conductors they 


8. Must be so placed that moisture cannot form a cross-connection between 
them, not less than a foot apart and not in contact with any substance other than 


ro insulatip ports. 
p 4. Must bo Sy lasat seven’ feet above’ the highest int of flat roofs and at 


— 


least ove foot above the ridge of Pi pitched roofs over which they pass or to which 
y are 

5. Must be protected 5 5 in view of ble accidents to 
conductors or sup eee 55 rey ye with other conducting wires 
or substances to w aD arrests aay les 3 lated guard rona or wires. 


possibly come in contact with — lene or power 
6. Must be provided with postions: ini insulators of glass or porcelain. Porcelain 
knobs, cleats ana rubber hooks are prohibited. * Pee uy 
and e ca 
preservati 


Spoo a pD precautions of an kind must 12 T taken where es occur, or 
wW wires might 


7. Must be piiced or joined as to be both 
Pais de o They must then be soldered to insure on and 
covered with an insulation equal to that on the conductors. 


Adopted at the W n Convention, March 1, 1894. 

Nora Thess Rules are Bu ject to to amendments or alterations, and will be 
modified from time to time as experience and the e es of electrical develop- 
ment demand. All such changes will 8 official sanction of the 
ope aly c Light Association, and be given ‘immediate publicity, upon 

op D. 


— 
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The following formula for soldering fluid is approved: 


Saturated Solution of Zinne eeeogpeeeeeeeeeeeseesasnneoe ee 8 parts. 
Alcohol en e680 SOSSKHHEHSHSSHHSHSHHKSSSESHEHSHCPCHFSHHHECHeESSSHES ASE e 4 parts. 
Glycerin ese „ 2 6 6 0606000 1 part. 


Conductors should not be run over, or attached to, buildings other than those 
in which light-or power is being, or is to be, used, but on separate poles or 
structures always easily inspected. 


Service Blocks. 


Must be covered over their entire surface with at least two coats of water- 
proof paint and so maintained. 

T erraph, telephone and similar wires must not be placed on the same arm 
with electric light or power wires, and should not be placed on the same 
structure or pole. 


INTERIOR CONDUCTORS. 
All Interior Conductors. 


1. Must be where they enter buildings from outside terminal insulators to 
and through the walls, covered with extra waterproof insulation and must have 
drip loops outside, proreraniy sanning Upward toward the inside, and bushed 
with waterproof and non- oom ble insulating tube. 

2. Must be arranges to enter and leave the building through a double contact 
service switch, which will effectually close the main circuit and dieconnect the 
interior wires when it is turned off.“ The switch must be so constructed that 
it shall be automatic in ite action, not stopping between points when started, and 
prevent an arc between the points under all circumstances; it must in eon 
inspection whether the current be on or off,“ and be mounted on a non- 
combustible base in a position where it can be kept free from moisture and easy 
of acceas to or firemen. 

8 Must be always in plan sight, never covered, except in special cases, where 
an armored tube may be necessary. 

4. Must be covered in all cases with a waterproof and, as er an poses 
non-combustible material that will adhere to the wire, not fray by friction, an 

b. Must be in . N — 9 least ten inch pt when 

: r a ea, except w 
covered (in addition to insulation) by waterproof. non-conducting and non-inflam- 
mable tubing, which must be strong enough to protect the insulating covering 
from injury. Conductors thus p may be run not lees than three inches apart, 
and be f with staples, under which are placed mechanically rigid insulat- 

strips . of greater width than the metal of the staple, by which pos- 


th 
sibility of in to the tube may be prevented. 
6. Must be fa damp places Attached to glass or porcelain insulators, and se- 
-parated ten inches or more. 


7. Must When pesing tiro w floors, timbers or partiti treated 
5 r N 


LAMPS AND OTHER DEVICES. 
Arc Lamps. 


1. Must be carefully isolated from inflammable material. 

2. Must be provide at all times with a glass globe surrounding the arc, se- 
curely fastened upon a çlosed base. No broken or cracked globes may be used. 

3. Must be provided with a hand switch, also an automatic switch, that will 
shunt the current around the carbons should they fall to feed properly. 

4. Must be provided with reliable stops to prevent carbons from falling out 
in case the clamps become loose. 

5. Must be carefully insulated from the circuit in all their exposed parts. 

6. Must be, where inflammable material is near or under the lamps, provided 
with a wire netting around the globe and a spark-arrester above, to prevent 
cecapo o. sparks, melted copper or carbon. a 

ndescent lamps in series circuits, having a maximum tial of 850 
volts or over, must be governed by the same rules as for the arc lights, and each 
series amp provided with a hand switch and automatic cut-out switch; when 
lights are in multiple se such switches and cut-outs must not control less 
than a single group of lights. Electro-magnetic devices for switches are not 
appro 

Under no circumstances will incandescent lamps on series circuits be allowed 
to be attached to gas fixtures. 


OLASS 0.—OVERHEAD CONDUCTORS. INCANDESCENT (LOW PRESSURE) SYSTEMS.—9800 
VOLTS OR LESS. 


Outside Overhead Conductors. 


Gone ee be erected in accordance with general rules for Arc (Series) Oireuit 
uctors. 

2. Must be separated not less than six inches where they enter as 
service conductors, and be provided with a double pole fusible cut-out, as near 
as poeno a to the point of entrance to the building, and outside the walls when 


p Underground Conductors. 
1. Must be provided with suitable protecting devices at the ends of tube or 
ae inside the walls of buildings,asa guard against moisture 
n 
e Must be terminated at a pro . double pole house cut- out. 
8. Must be of specially conductors after leaving the tube or conduit, 
and separated by at least ten inches, until the double pole cut-out is reached. 
Inside Wiring. 


Wires should be so placed where practicable that in the event of the fallure 
or 5 of their insulating covering the conductors will still remain 


At the entrance of every building there shall be a double pole switch placed 
in the service conductors, whereby the current may be entirely cut off. 


Conductors. 
1 4 not be of sizes smaller than No. 16 B. & S., No. 18 B. W. G., or No. 3 
2. Must not be paraffine covered. 
3. Must not be covered with soft rubber tube. 


4. Must not be laid in mould of any kind in damp places. 
5. Must not be laid in mo with open grooves against the wall or 


g. 

6. Must not be laid in moul where lees than half an inch of solid insula- 
tion is between el wires, and between wires and walls or ceilings. 

7. Must not be laid in plaster, cement or similar finish, without an exterior 
metallic protection. 

8. Mould where admissible, must have at least two coatings of water- 
proof paint, to be impregnated with a moisture repellant. 


Cleatwork. 
1. Cleatwork fs not desirable, and cleats must not be used unless in a very 


Must not be used unless in a place perfectly open for inspection at any 


e. 
8 Must not be used unless they are of porcelain, or well-seasoned wood, 
filled, to prevent absorption of moisture. 
that wires of op 


4. Must not be used unless they are so arranged 
polarity, with a difference of poten of 180 volts or less, will be kept 


ite 
least 
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two and one half inches apart And thet where a higher voltage is used this dis- 
unless 


5. Must not be there is a backing provided, of wood at least half 
an inch thick, well seasoned and filled, to prevent absorption of moisture. 
Metai Staples. 
1. Metal staples must never be used to fasten conductors unless with 
an i sleeve or saddle rigidly attached to the meta) of staple, and 
having such strength and surface as to prevent mechanical injury to the insula- 


tion of the conductor. 
2. Must never be used to fasten conductors unless under conditions in which 
cleatwork would be acceptabile, or where driven into a moulding specially 


for open work. 
Spectal Wiring. 


ducto 8 material (except aA light wires) Ho pipes, . 
conductors or arc ; ou 

ated therefrom by some continuous non-conductor at least one inch. In crossing 
arc light wires the low tension conductors must be ata distance of at least 
six inches. In wet places an air must be left 
in crossing, yA the former must 


inflammable gases mey erat or whare tho atmosphere is 
t lamp and socket should be enclosed in a vapor-tight 
be understood to include rooms where illuminating gases 


manner. 

In breweries, stables, dye-houses, r and mills or other bull 
mpecialy liable to cer ona Mg hi 5 N used fur e 

1. Must be separated at least six inches. 

)))) a a 

u 0 
4. Must be suppo: by porcelain or glaas insulators. 
Moisture-proof ing may be accepted in lieu of such 


are used in the 


and non-inflammable 
on. 
No switches or fusible cut-outs will be allowed in such places. 


Interior Conduits. 


1. Must not be combustible. 
2. Must not be of such material or construction that will be in jured by plas- 


00 


ter, coment, or other surroun ,or that on of the conduc- 
will ultimately be injured or ed by the elements of its composition. 

8. Must not be so constructed or difficulty will be experienced 
removing or replacing the conductors. 

Must be continuous from one junction box to another of to fixtares, and of 
non-inflammable material, and of as substantial character as the existing gas and 
were vibes in order to afford mechanical protection from injury by saws, chis- 
els or 


Architects and builders should de suitable wirew: 


or openings in all 
on, in which 


be placed electric 


4. Must not be depen 
covered with moisture-proof material. 
The object of a tube or conduit is to facilitate the insertion or extraction of 


C from mechanical injury and, as far as possible, 
from moisture. 
Conductors passing th walls or ceilings must be encased in a suitable 


tubing, which must extend at least one inch beyond the finished surface until the 


mortar or other similar material, be entirely when the projection may be 
reduced to half an inch. ‘al, ary, £ 


Double Pole Safety Out- Outs. 
1. e overhead or underground conductors enter a 


the inside wires 
at every point where a change is made in the size of the 
wire (unless the cut-out in the larger wire will protect the smaller). This includes 
all flexible conductors. All such junctions must be in plain sight. 
and moisture-proof 


n 
8. Must be constructed with of non-combustible 


4. Must be so constructed and placed that an arc cannot be maintained be- 
tween the terminals by the fusing of the metal. 

8. Must be so placed that on any combination fixture no group of lamps re- 
qu a current of six amperes or more shall be ultimately dependent upon one 


cut-ou 
6. Must be, wherever used for more than six amperes, or (where the plug or 
equivalen: device is not used) eguipped with fusible strips or provided 
contact surfaces or tips of harder material, soldered or having 
perfect connection with the fusible part of the strip. 
Safety Fuses, 
Safety fuses must be so proportioned to the conductors they are intended to 
N teas they will melt before the maximum safe carrying capacity of the 


wire is exceeded. 
All fuses. where possible, must be amped, ecient ce mine te with the 

number of amperes © capacity o wire protect. 
All cut-out blocks when installed must be simi marked. sy 


safe carrying capacity of a wire changes undér different 3 
being Aous ony cent. less when the wire is closed in a tube or 0 
moulding than w dare and exposed to the air, when the heat is y radi- 
ated. It must be clearly understood that the size of the fuse depends upon the 
size of the smallest conductor it protects, and not upon the amount of current to 
be used on the circuit. Below is a table showing the safe carry 

conductors of different sizes in Birmingham, Brown & Sharpe and n gauges, 
which must be followed in the placing of interior conductors. 


Brown & SHARPE. BIRMINGHAM. Epmon STANDARD. 
Gauge Amperes. Gauge Gauge 

No. No. Amperes. No. Amperes. 
0000 175 0000 175 200 17 
000 145 000 150 180 160 
00 120 00 130 140 135 
0 100 0 110 110 110 
1 95 1 95 90 95 
2 70 2 85 80 85 
8 60 8 75 65 75 
4 50 4 65 55 65 
5 45 5 60 50 60 
6 8 6 50 40 80 
7 80 7 4 30 40 
8 20 8 85 25 35 
10 20 10 80 20 30 
12 15 12 20 12 2 
14 10 14 15 8 15 
16 5 16 10 b 10 
18 5 3 5 
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Switches. . 
1. Must be mounted on moisture-proof and incombustible bases, such as slate 
or porcelain. 
2. Must be double pole when the circuits which they control are connected to 
the fixtures attached to gas pipes, and when six amperes or more are to pass 


them. 
8. Must have a firm and secure contact, must make and break readily, and 
not stick when motion has once been im by the 
4. Must have carrying capacity cient to prevent heating above the sur- 


5. Must be ped tu dry accsaulle plates and bò grouped. as far ag posloie, 
roca moun when practicable, upon slate or equally indestructible back- 


Motors. 


1. In wiring for motive power, the same tions must be taken as with 
the current ae ene: Yoluma and poia for lighting. The motor and 
resistance box must be by a ble pole cut-out, and controlled by a 


double pole switch. 


Are Lights on Low Potential Circuits. 
1. Must be supplied by branch conductors, not smaller than No. 12 B. & S. 


uge. 
a 2. Must be connected with main conductors only through double pole cut-outs. 
3. Must be furnished only with such resistances or regulators as are enclosed 
in non-combustible material, such resistances being treated as sources of heat. 
4. Mapi Dei supplied with globes protected as in the cases of arc lights on high 
Fizture Work. 
1. In ail cases where conductors are concealed within, or attached 
tures, the latter must bo insulated from the pipe system of the building b 
ao ones JOnt, ea of Waton not be affected by gas or changes 


2. When wired the conductors must be so secured as not to be cut or 

pressure of the fastenings or motion of the fixtures 

uctors for fixture work must have a waterproof insulation that is 
not easily abraded, and must not in any case be smaller than No. 16 

o. 18 B. W. G., or No. 3 E. S. G. 

fins must be removed before the conductors are drawn into a 


5. The tendency to condensation within the pipes must be guarded against by 


scaling ho upper end of the fixture. 

6. No combination fixture in which the conductors are concealed in a 
orf fourth inch between the inside pipe and the outside casing 

approv 


7. Each fixture must be tested for ble “ contacts’ between conductors 
and Secure: and for ‘‘short-circults " before the fixture is connected to ita supply 
condu 


ctors. 
8. The ceiling blocks of fixtures should be made of insulating material. 


Blectric Gas Lighting. 
Where electric gas lighting is to be used on the same fixture with the electric 


of ne gas piping or fixture shall be in electrical connection with 


2. The wires used with the fixture must have a non-inflammabie insulation, 
or, and shell of the fixture, the insulation must 
be such as is required for fixture for the electric light. 

8. The whole installation must test free from ‘* grounds.” 

4. The two installations must test perfectly free of connection with each 


other. 
Pendants and Sockets. 
No portion of the lamp socket exposed to contact with outside objects must 
be allowed to come into cal contact with either of the conductors, 
Cord Pendante. 


1. Must be made of conductors, each of which is composed of several strands 
insulated from the other conductor by a mechanical L ee of carbonizable 
material, and both surrounded in damp places with a proof and a non- 


to, fix- 


ual to o uarter inch pipe size. 
4. Must be allowed to sustain nothing heavier than a four-light cluster, and 


in such a case provision should be made by an extra heavy cord or wire, 

er ug Must 3 keyless f trolled 
sockets, as far as cable, con 

by wall switches. In mo case may & lamp fifty candle-power 


Electrical Heating and Cooking. 


ee re eae DO LAKOS in iio taeel econ abt oper- 
ation of electric heating and cooking appliances as are applicable to circuits for 
electric light and power 


The practice of attachin heat ana. GOODE liances to lamp sockets is 
or A eee Propet ofrouits must be pro hed fully probated: b cone 
fuses and switches, an e appliances themselves shoul e 
atot with eee pt 
Fiexible cords should be used with strands eee coveren with non- 
le insulation, and wires or strands 


roper con- 
each should be plainly marked with the maxi- 


mum volts and amperes they will safely carry. 
CLASS D.—ALTERNATING SYSTEMS. CONVERTERS OR TRANSFORMERS. 


Converters. 


1. Must not be placed inside of any building, except the Central Station, 
unless as hereinafter 

2. Must not be placed in any but metallic or non-combustible cases, which 
cases should be connected to earth. 

8. Must not be attached to the outside walls of buildings unleas separated 


4. Must not be placed in any than a and convenient location (which 
can be secured from opening into the interior of the building, such as a vault), 
89J9ꝗ22 erties 18 usod. 

5. Must not 


service cond . . h S they wiki wot 
secon where 
Ba a acina hy the boat of the eonverter. 


Primary Conductors. 
In those cases where it may not be ble to exclude the transformers and 
primary wires entirely from the buil „ the following precautions must be 


strict) 0 
1. The transformer must be located at int as near as possibi that 
which the primary wires enter the building.» es a i 
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The primary lead of a transformer should be heavily insulated with the 
highest class insulation, such as vulcanized pure india-rubber of the beat quality, 
preferably covered with a high class outer covering, and such leads should have 
a minimum length of eighteen inches. 

2. Between these points the conductors must be heavily insulated with a 
coating of moisture-proof material, and in addition must be so covered and pro- 
tected that mechanical injury to them or contact with them shal! be practically 


impossible. 

8. The primary conductors, if within a building, must be furnished with a 
double pole switch, and also with a double pole cut-out where the wires enter the 
building, or where they leave the main line on the pole or in the conduit. These 
switches should, if possible, be enclosed in secure and fire-proof boxes outside 


4 The primary conductors, when inside a building, must be kept apart at 
least ten inches, and at the same distance from all other conducting bodies. 
Secondary Conductors. 
The conductors from the secondary coil of the transformer to the lamps, or 


other translating devices, must be installed acco to the rules for de 
Wiring for Low Potential Systems.” rang 


CLASS E.—BLEOTRIOC RAILWAYS. 


Power Stations. 


All rules pertaining to arc light wires and stations shall ly (so far as 
practicable) to street railway power stations and their conductors. 


Railway Systems with Ground Return. 


Electric Railway systems in which the motor cars are driven by a current 
from a single wire, with ground or floor return circuit, are prohibited, except as 
hereinafter provided : 

1. When there is no llability of other conductors coming in contact with 
the trolley wire. 

2. When the location of the generator is such that the ground circuit will not 
create a fire hazard to the property. 

38. When an i dee automatic circuit breaker, or other device that will 
immediately cut off the current in case the trolley wires become grounded, is in- 
troduced in each circuit as it leaves the power station. This device must be 
mounted on a fire-proof base, and be in full view of the attendant. 


Trolley Wires. 


merae outside the trolley wire. 


Car Wiring. 


All wires in cars must be run out of reach of the passengers, and shall be 
insulated with a waterproof insulation. i 


Lighting and Railway Power Wires. 


that 
Any electric railroad employing a ground return shall under no circumstances 
take its circuits into any build ng for light, power or other purposes, save in the 
case of the power and car-houses of the company. 

Where light or power is supplied from the railway circuits employ ne a 
ground return for use in the power house or car house of the company, only the 
highest class of approved insulated wire must be used, the same to be supported 
on insulators and readily accessible at all times. Inflammable m or 
casing concealing the wires must not be used. 


CLASS V¥.—BATTERIES. 


Primary or Secondary Batteries. 

Secondary batteries or accumulators should be placed in a light and well- 
ventilated place, preferably upon racks, and thoroughly well insulated. 

5 P fons should be made of the connections and the specific 
gra 0 solution. 

When current for light and power is taken from pomers or secondary bat- 
teries, the same general regulations must be obse as apply to such wires fed 
from dynamo generators developing the same difference of potential. 


‘ CLASS G.—MISCELLANEOUS. 

1. The wiring in building must test free from grounds before the cur- 
rent is turned on. This test may be made with a macneto-bell thet will ring 
through a resistance of 20,000 ohms where currents of less than 360 volta are used. 
: 2. No ground wires for any purpose may be attached to gas pipes within the 


ssenger, burglar 
alarm, watch clock, electric time and other similar rumena, must, if in any 


circuits Carrying 

current for light or power, be provided near the point of entrance to the building 

operate to shunt the instruments in case 

tential, and will open the circuit and arrest an abnormal 

current flow. Any conductor normally forming an innocuous circuit may become 

a source of fire hazard if crossed with another conductor through which it may 
become charged with a relatively high pressure. 


Chairman ; Wm. Brophy, James L Ayer, A. M. Young, H. 


Wm. J. Hammer, i 
J. Smith, Committee reporting to 17th Convention 


M. D. Law, Chairman ; Jas. I. Ayer, Wm. Brophy, Wm. J. Hammer, A. M. 
Young, Committee reporting to 16th vention. 


M. D. Law, Chairman; Wm. Brophy, Jas. I. Ayer, Wm. J. Hammer, A. M. 
Young, Committee reporting to 15th Convention. 


A. J. De Camp, Chairman ; M. D. Law, S. E. Barton, Wm. Brophy, T. Car- 
penter Smith, Committee reporting to 14th Convention. 


UNIVERSITY OF MINNESOTA. 


Mr. Mondax Brooks, president and general manager of the 
Electrical Engineering Co. of Minneapolis, Minn., delivered a lec- 
ture recently before the professors and students of the Engineering 
Department of the University of Minnesota, on the Telephone, 
showing its development from smallest beginnings to its present 
perfection, The lecture was an able and interesting one, 
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SEVENTEENTH CONVENTION OF THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION, WASHINGTON, 
D. C. 


THE SEVENTEENTH Convention of the National Electric Light 
Association was held at the Grand Army of the Republic Hall, on 
Pennsylvania avenue, Washington, D. C., February 27 and 28, 
and March Ist, 1894. 


Preat. Elect. 
Francisco. Retiring Prest. Armstrong. 


(From a Photograph by Prince, of Washington, D. C.) 


Secretary Porter. First Vice-Prest. 


Wilmerding. 


The following were in attendance : 


ALTOONA, Pa.:—J. P. Graham; E. B. Greene; W. Markland. 

ANNISTON, ALA. -H. W. Sexton, 

ATLANTA, Ga.:—H. J. Edgar. 

BALTIMORE, Mo.:—E. E. Ries; P. H. Alexander; H. Po Rat raed C. R. Young; 
Hugh Pattison; C. Edwards: J. Frank = orrison; H. land: L Duncan; 
S. Reber; D. E. Evans; P. Kielholta; F. Rinfeld: Chilis: G . E. Cox; 

: C. R. Durling; E. B. Gren; O. C. Hughes; G. I G. E anes: A. 
B. James; F. H. Kaox; O. E. Phelps; C. P. Poole: Joh L. Reese: F. 
Thomas; F. Del Torre; W. W. Donaldson; Mr. Smith. 


BATTLE Creek, Mp.:—J. B. Foote; J. R. Galloway. 
Bevery, MASS. : Louis MoLaoghun: 


Bostoy, Mass.: —F. W. Brigham; Capt. ma Brophy; David J. Cartwright: 
Isaac Davis; H. P. Hall; C. I. Hilis; W. B. Hill; L. Holden; J. H. Mason; J. 
area . L. Lucas; D. R. Urquhart; Geo. H Poor; C. B. Price: E. A. Rec- 
0 


n Vr.:—F. Taft. 


a jE RIDOEROAT, Conn. :—W. C. Bryant; C. E. Carpenter; H. A. Hubbell; T. M. 
e 


BRISTOL, Pa.:—C. E. Scott. 


BrooxLYN. N. Y.:—W. S. Barstow; T. E. Crossman; J. Ferguson; E. F. 
Peck; L. K. McLaughlin. 


Burrato, N. Y.:—J. J. Flavia; J. F. Kester; C. R. Huntley; F. P. Little; F. 
H. Wiliams. 


Caupen, N. J.:—Hon. E. A. Armstrong; J. J. Burleigh; John W. Lyell; W. 
E. Harrington; J. R. Williams. 


CINCINNATI, O.:—J. A. Cabot; C. E. Jones; E. A. Sarran, 
Cenar Rarips, II.: W. J. Greene. 
CHAMPAIGN, ILL.:—B. F. Harris. 


Cuicaso ILL.: —Edw. Caldwell; George G. Carter; Ernest L. Clark; W. F. Col- 
Uns: L. K. Comstock; E. A. Cummings; Fred. ‘DeLand; W. J. Ferris; J. H. Gates; 
C. E. Gregory; A. W. Harvey: P. H. Hoover; a Insull; F. 8. Kenfleld; H. 8. 
Mennik: a a cna ; J. B. O Hare F ‘ ; E. L. Powers; G, L. 
Reiman: J. Sullivan: B E. Sunny; Edward Stockwell, F. 8. 
Terry; F. Tosi: 6. Wuüson; C. H. Wilmerding: M 


CLEVELAND, OBIO:— G. R. Lease; G. M. Hoag; E. B. 5 W. Wason. 
Cuyanowa FALLS, ORO: —E. L. Babcock; C. A. Babcock. 

Derrort, Micu.:—Hon. E. F. Phillips. 

Eau CLAI ZR, WIS.:— G. B. Shaw. 

ELIZABETE, N. J.:—E. H. Bennett, Jr. 

EVANSVILLE, Ix D.: -C. P. White. 

Frro zune, Mass.:—A, H. Kimball, 
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Freperiox, MD. :—A. L. Bosley. 

Haurrax, N. 8.:—C. A. Starr. 

Harrissure, Pa.:—W. E. Groff. 

Harrison, N. J.:—A. D. Page; W. 8 Howell. 


n Conn.:—J. J. Gates; C. T. Hills; C. E. Newton; Alfred H. Pease; 
©. L. Tolles 


HAZLETON, Pa.:—A. Markie. 

Jackson, Micu.:—W. A. Foote. 
Kangas City, Mo.:—E. R. Weeks, 
Lynn, Mass. :—S. F. Pritchard. 

LırTrLe Rocks, ARK.:—J. A. Van Etten. 
Manougester, Conn.: T. C. Perkins. 
Mur EIS, Tenn.:—W, W. Carnes. 
MINNEAPOLIS, Mixx.:—A. M. Robertson. 
MONTGOMERY, ALA: —A. E. Wors wick. 
NasHvILLe, Tenn.:—G. T. Brown. 


Newark, N. J :—R. O. Heinrich; C. O. Baker, Jr.; R. B. Cissel; C. H. Mo- 
Intire; F. N. Crane; E. Weston. 


New Barrain, Cox x.: T. H. Brady. 
New Bauxswicx. N. J.: — A. J. Jones. 
NewrTon, Mass.: — Waldo A. Learned. 
New Haven, Cox x.: C. T. Hague. 


New Tonk: —H. C. Adams; L. R Alberger; E. P. Atkinson; a H. Beach; T. 
Beran; Wm. Bracken; Capt. W. I. Candes: Louis aosan: S. H. Chase: Frank 
H. Clark: 8. L Coles; F. R. Colvin; R. B. Corey; G. H. Coulthuret; W. F. D. 
Crane; Chas, Cuttriss; H. M. Davis; Frank De Ronde; Chas. D. Doubleday; C. 
T. Eshburn; H. A: Foster; Henry W. Frye; N. W. Gage; Gen. E. 8. Greeley; B. 
E. Greene; 8. R Greene: J. P. Hall; Newton Hall; 3 Hammer; W. T. Hunt; 
H. G. Issertel; e W. J. Johnston: E B. Keefer; A. H. Kimball; A. 
A. Knudson; B. Ward Leonard: C A. Learned; F. 


<P, W. Mitchell; George Moore; T, Murphy; \ J. awtos. . F 
Osborne; F. B. Parsons; H. Patterson: J. C. Pierrez; G. M. Phelps: H W. 
Pool; Geo. F. Porter: Chas, W. Price: C. et H. D. d; H. T. Richens, 
F. A. Scheffler; A. L. Searles; J. A. a W. Seymour; C. D. Shain; R. 
Shainwald; Chas. A. Schieren, Jr.; Ship ppe; H. J. Smith: J. E. bith: 
Louis Stirn; Robt. Stewart; G. R. Stetson; L. Horner: 0. E Stump; H M. 


Swetland; iÈ Taylor; F. B. der D. Thomson; J. H. Vail; J. Van Vleck; C. B. 
„Western: Jos. Fetzer; 8. 8. 
; Jos. Wright: G . Kirkegaard; 

J. Eliott Smith; W. F. Hanks: L. B. Marke; H. L. Lufkin; Louis E. Howard; C. 
J. Field; Prof. George Forbes; 8. A. Douglass. 

NorTREastT, Pa.:—John R. Coffman. 

Norro.k, Va.:—Jas. L. Belote; W. W. Chamberlain. 

Ocpenspore, N. Y.:—J. H. Findley. 

OLEAN, N. Y.:— George Tobes. 

Paterson, N. J.:—Wm. M. Brock; J. Noonan. 

PARKERSBURG, W. Va.:—C. C. Martin. 


PHILADELPHIA :—W. ao J. Apple ton; Sanford Belyen; oe E. Doper J. 
5 Biddle; O. A. Bragg; H J. Buddy: evry Clay; H. A. Clever B. Gut- 

F. W. Darlington, À. J. De Camp; F Ford. J. ©. Gardiner; YY Felix ix Hane; 
4.8. Hinds; H. G. Kellogg, Jr.; R Loveys oy; A. H. Manwaring: A. J. Martin; 
J. McLeer; J. A. Penta; Eugene 1 8 . G. Salom; T. Carpenter Smith; N. 
D. Webster; J. R. Williams; E. W. Wilkins; E. T. Wilkinson; E. G. Willyoung: 

. B. „Wood; Peter Wright: G. A. Vallee; A Spencer; R. B. Smith; James 


; G. H. Fisher; W. S. Andrewa. 
5 Pa.: -O. H. Betayin: G. H. Blatter; J. 8. Crider; A. Groet- 
singer Ernest H. Heinrichs: J. W . Marah: M. Mead; C. Townley; C. F. Scott; 
L. B. Stillwell; N. A. Vandervort; 4. J. Wurts; F. H. Tooker. 


PorTLAND, ME.:— Geo. W. Brown. 

Provipenog, R. I.: -M. J. Perry. 

Ravmma, OnI0:—C. L. Rodman. 

RicHMOND, Va.:—Thos. W. Brander; Maurice Hunter; Maurice w. Thomas. 

RocuestTes, N. Y.:—F. M. Hawkins; Geo. A. Redman; C. F. Burns. 

Roc ron, II.: M. A. Beal. 

RUTLAND, Vr.:—M. J. Francisco. 

SaLem, O.: — Joel Sharp; D. L. Davis; G. A. Barnard. 

Savax Au, Ga.:—T. P. Keck. 

SOHENECTADY, N. Y.:—A. B. Herrick. 

SPRINGFIELD, Mo.:—W. H. Fellows. 

STEUBENVILLE, OBIO:— Joseph Gwynn. 

St. LOUIS, Mo.:—J. I. Ayer; Leute. Nahm; J. H. Rhotehamel. 

SwissvaLs, Va.:—C. F. Ellis. 

Syrracusg, N. Y.:—H. J. Gorke; J. L. Hinds; W. J. Morrison; A. P. Seymour. 

TAUNTON. Mass.:—O. L. Mitchell. 

Tougvo, O.: -C. R. Faber. Jr. 

TORONTO, Or.: Frederick Nicholls. 

Trenton, N. J.:—J. T. Ridgeway. 

VINELAND, N. J :—Prof. W. A. Anthony. 

Warren, O.:— B. B. Downs; W. D. Packard. 

WashixO TON. D. C.: — C. H. Bowen; F. G. Bolles; Geo. S. Boudinot: A. W. 
Clapp; Prof. O. Dodge: Hon. A. C. Durborow, Je.: Allen R. Foote: M. D. Law: 


Geo. C. M rd; Robert Watson; A. Young; J. R. Ash; J. Burkett; C. F. Chris- 
holm; F. H. Clarke: G. G. Dennison: S. Q. Hayes; J. D. McIotire; Prof. Menden- 
l; F. D. Neale; Chas. Pardoe; Wilmot Lake. 


a Conn.: ie a M. Young. 

West CHESTER, Pa.:—J. E. Pyle. 

Waer ina, W. Va.:—E. Buchman; H. H. Dunlevy; E. M. Holliday. 
WILKINSBURGH, PA.: —Jobn J. Jennings. 

WILMINeTON, DEL.:--C. R. Van Trump; F. D. Sweeter; W. Shaw. 
Worcester, Mass.:—H. H. Fairbanks. 

Younastown, O.:—R. P. Holmes. 


The following ladies were in attendance : 


Mrs. W. A. Anthony; Miss K. W. Armstrong; Mrs. O. O. Baker, Jr.; Mrs. C. 

E. Bibber; Mrs. C. A. Bragg; Mrs. J. J. Burleigh: Mrs. Willard A. Candee: Miss 
Gand ee; Mrs. Louis Cassier; Mrs. H. E. Cooke ; Mrs. Wm. Cooney; Miss Cum- 
ming: Mrs. A. J. De Camp; Miss DeCamp; Mrs. niger Doud; Mrs. H. A. Foster; 
Mrs. James Ferguson; Mrs. M. J. Franc sco; Mrs. W. J. Hammer; Mrs. H. G. 
Issertel; Mra. W. J. Johnston; Miss Johnston: Mes, Romane Mace; Mrs. Geo. T. 
Manaon; Mrs. A. H. Manwaring; Mrs. G. A. McKinlock; Mrs. Orford: Miss Mor- 
ris; Mrs. J. Noonan; Mra. A. H. Paterson; Mrs. E. F. Peck; Miss Essie Read; 
Mrs. E. W. ou cur Mrs. R. L. Sbain wald; Mies usec Shiitte; Mrs. H. J. 
8 Mrs. M. Sullivan; Mrs. F. D. Sweeter: Mrs. M. Swetland; Mrs. 

uyler 8. Wheeler: Mrs. J. Wright; Miss Vall; Mre. G. A. vai lee, 


SO e e e 
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TUESDAY MORNING SESSION. 


PRESIDENT ARMSTRONG, of Camden, in calling the convention 
to order and welcoming the members, said he might be counted 
remiss did he fail to congratulate them specifically as well as gener- 
ally. The past year had been a very trying one on electrical 
enterprises. As they were among the settled businesses of the 
country, the newest and therefore the most elastic, they had felt 
the financial stringency worse than many others, but they had 
not been without cheer and encouragement during it all. Figures 
from the most reliable ‘sources, show that there are now upward 
of 2,800 central stations in this country, representing at least two 
hundred millions of capital. Involved in electrical manufactures 
and supplies of various kinds, are as many millions more; this 
employing as it naturally does hundreds of thousands of men, 
supporting hundreds of thousands of homes, adding to the 
material wealth, prosperity and happiness of our people, made 
them, as representatives, trustees of a great and responsible trust. 
There had been a tendency in the last few months, however, toward 
a revival, largely instigated, he thought, by the representatives of 
our large manufacturing corporations, of the agitation of muni- 
cipal ownership of electrical light plants. He sincerely believed 
that to be a bad policy for the city, as he had always maintained. 
He believed it to be a worse policy for the manufacturing concerns 
that advocate it. But no city could ever afford to do an unfair 
thing. Municipal ownership had been somewhat more earnestly 
revived in his section of late, than it bad been for many years, 
and he read an editorial from the Philadelphia Public Ledger, 
upon this question, advocating careful consideration, and fair- 
ness to existing companies by municipalities. He strongly advo- 
cated conce action in cases of this kind. Financially the asso- 
ciation was in admirable condition; its debts all paid and money 
in the treasury. 

A letter of regret was read from Col. Thurber, Secretary to 

President Cleveland, stating that owing to the absence of the 
President from the city. it would not be possible for him to meet 
the delegates. Mrs. Cleveland also regretted her inability to meet 
the ladies accompanying the gentlemen in attendance upon the 
convention. 

Mr. E. J. Hall, Vice-President and General Manager, tendered 
the delegates the use of a Long Distance telephone which had been 

ially put in on the ground floor of the Ebbitt House, by the 
Vane Distance Telephone Company. President Stevenson, of the 
Metropolitan Railroad Company, of Washington, issued compli- 
mentary tickets good on the cars of his company, to those in at- 
tendance at the convention. The Cosmos Club, of Washington, 
extended the courtesies of its club-house to the delegates. On 
motion, a vote of thanks was tendered for the above courtesies. 

Letters of regret at their inability to be present were read from 
the following gentlemen: Thomas A. Edison ; George e 
house, Jr.: Nikola Tesla; Chas. A. Coffin; Thos. D. Lockw 3 
Prof. E. L. Nichols, of Ithaca; Prof. Henry T. Bovey, of Mon- 
hia ; Gen. Charles L. Knapp, of Montreal; Elihu Thomson, 

ta PRESIDENT announced the next order of busincss to be 
t 8 : 
REPORT OF THE COMMITTEE ON LEGISLATION. 


Mr. C. H. WILMERDING, Chairman, of Chicago, regretted that 
his Committee had no formal report to make. Since his appoint- 
ment as Chairman of the Committee no important information 
had reached them in regard to legislation affecting electric light 
interests, although there has been a great deal of that sort of 
legislation threatened. 

Mr. W. J. MORRISON, of Syracuse, said he was informed that 
there was a bill now pending before the Legislature of the State 
of New York authorizing the Board of Water Commissioners of 
any incorporated village in that State, having a water works sys- 
tem belonging to the village, to establish a lighting system within 
said village for the purpose of supplying light, by means of gas, 
electricity or other approved system, to the inhabitants of said 

i It was a matter, he thought, which deserved the atten- 
tion of the Association in some form, 

Mr. HUNTLEY and Mr. Dx Camp thought the Committee ought 
to be discharged as being too large, and a smaller one appointed. 

Mr. CLAY, of Philadelphia, suggested that the Association 
employ a competent person to compile the electric legislation of 
the several States. . 

Mr. SAMUEL INSULL, of Chicago, thought the functions that 
should be performed by the Committee on Legislation should 
rather be that of preventing legislation detrimental to the 
members, than compiling legislation that was past. 

MR. STETSON, of New Bedford, Mass., said that in his state they 
employ a competent attorney who watches the proceedings all the 


On motion the resolution of Mr. Clay was referred to the 
Executive Committee, to report thereon. 

THE PRESIDENT announced the next report in order to be that 
of the Committee on Finance. Mr. JOHN A. SEELY, the chairman, 
read the report, which showed the finances to be in satisfactory 
condition. On motion the report was accepted and ordered to be 
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The next order of business announced was the Report of the 
Committee on Relation between Manufacturing and Central Sta- 
tion Companies, Mr. Frederick Nicholls, of Toronto, Chairman. 
The report was postponed to be discussed in executive session. 

THE PRESIDENT then introduced Dr. Richard J. Gatling, the 
ae of the Gatling gun, who addressed the Convention 
riefly. 

Mr. W. J. HAMMER referred to the high rates of postage on 
society publications and suggested that the National Electric ae 
Association appoint a committee to present a protest in thi 
matter. THE PRESIDENT appointed Messrs. Adams, Young and 
Gwinn such a committee. 


TUESDAY AFTERNOON SESSION. 


THE PRESIDENT called the meeting to order at 2.80 p. m. 

Mr. M. J. Francisco moved that Vice-President A. E. Ste- 
venson be invited to attend the sessions and that a committee be 
appointed to notify him. THE PRESIDENT appointed Mr. Fran- 
cisco and the members of the Reception Committee, as such com- 
mittee, to include Messrs. Baker and Seely. 

The President announced the first business of the afternoon 
session to be the REPORT OF THE COMMITTEE ON Data,! which was 
read by Mr. H. M. SWETLAND, of New York, Chairman. 

Mr. SWETLAND added that the did not secure reports from the 
best stations, and that the average might have been lowered ma- 
terially. He also pointed out that of two thousand inquiries sent 
out they received replies from something like eight hundred, and 
less than one hundred suitable for their purpose. This report 
seemed to develop one idea, and that is, the necessity of more 
accurate records in central stations. 

MR. BURLEIGH thought seven pounds of coal per horse power 
hour far from a fair average. MR. NIOHOLLS thought the result 
of the collection of this data went to show that electric light 
plants must be singularly inefficient. 

Mr. J. H. Vat, of New York, believed that in order that a 
report of this kind should be fully understood, it should give a 
classification of the equipments, and of the quantity of the coal. 
The 88.4 watt-hours per pound of coal equalled about seven pounds 
of coal per h. p. per hour. He knew of a large number of stations, 
probably a hundred, running about on that basis, and fifty other 
stations which were producing a horse power hour for four pounds 
of coal, and had been doing it for several years. Other stations of 
recent construction were producing a horse power hour for an 
average of two pounds of coal. 

Mr. T. CARPENTER SMITH as the result of his experience believed 
that any station using ordinary engines non-condensing, non-com- 

und and doing it on seven pounds of coal per horse power hour 
including banking and perhaps running on an economical load 
six or seven hours in the evening was doing very well. The report 
gave the average. The majority of these stations could be very 
much improved with a little extra care. Hethought a great many 
of the members did not reply to the circular, with the idea that it 
was giving away their business. The Committee wanted it clearly 
understood that nothing of that kind was involved. The returns 
are tabulated and then buried. 

Mr. Van Trump, of Wilmington, Del,, believed that with a 
station that is burning three pounds of coal per indicated horse 
ponor per hour, it was impossible to get 201 watts on the line. He 

id not think any central station engineer who is running on 
three pounds of coal could get more than 186 watts out on his 
line, from which these results are tabulated. MR. SWETLAND 

that the 90 per cent. of efficiency in the dynamo meant 
directly at the machine; and no loss by resistance in the wire on 
the circuit was taken into consideration. 

THE ,PRESIDENT called for the REPORT OF THE COMMITTEE ON 
UNDERGROUND CONDUITS AND CONDUCTORS. None having been 
prepared the committee was discharged. 

THE PRESIDENT announced the next order of business to be the 
REPORT OF THE COMMITTEE ON RULES FOR SAFE WIRING.’ Copies of 
the report of the Committee were distributed but the discussion 
was postponed until Thursday morning. 

Mr. W. E. HARRINGTON then read a paper on FAULTS INOI- 
DENT TO THE PROTECTION OF LIGHTING AND POWER CIROUITS.? 

Mr. WHITE, of Evansville, Ill., in answer to questions stated 
that he had used magnetic cut-outs inside his station on a 2,000 
volt 25 ampere alternating circuit for three years. 

Mr. W. J. Hammer described the Cunningham mercury cup 
magnetic cut-out used by Swinburn in his high tension experi- 
mente. 

Mr. ROBERTSON, of Minneapolis, had had considerable trouble 
with fuse wires on his alternating circuits but since the introduc- 
tion of magnetic cut-outs he had had no trouble. He had been 
looking for a device in the nature of a magnetic cut-out which 
would do away with fuses. He found it at last and had been 
using a magnetic cut-out on his five hundred volt power circuit 
and it had never failed to act in time to save a machine. 

Mr. WHITE had found it a most efficient protection against 

(Continued on page 208.) 
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F any doubts have existed as to the continued interest 
taken in the proceedings of the National Electric 
Light Association they will be dispelled by the record of 
the meeting which we print in this issue. The most 
marked indication of this increasing interest is to be found 
in the lively discussions, and indeed, though not lacking in 
good papers, the Washington Convention may be said to 
have been pre-eminently marked by its varied and excel- 
lent discussions. Without exception the topics and papers 
were of an eminently practical nature and reflect great 
credit on Secretary Porter to whose efforts in this respect 
the success of the Convention was largely due. 

Of the Reports, that of the Committee on Data ought 
to be closely studied by every station manager. While 
the average figure of fuel consumption in central stations, 
namely 7 pounds of coal per horse power hour, is based 
on but a small fraction of the whole number of stations in 
actual operation it is sufficient to indicate that there is 
much improvement possible in that all-important source of 
expense. The reports from numerous stations show what 
may be done in this direction, and while engineers have 
not yet arrived at the best figures attained in marine engine 
practice, they are gradually approaching the 24 Ib. limit. 
The Committee on Rules on Safe Wiring submitted a set of 
Standard Rules which will it is hoped bring order out of 
the somewhat chaotic state that has existed for some time 
owing to the conflicting rules issued by plagiarizing boards 
of fire underwriters in different sections of the country. 
The rules adopted if conscientiously carried out will leave 
the insurance men little basis for the repeatedly threatened 
increase in rates on buildings lit by electricity. That the 
Association’s work and influence is extending is shown by 
the very proper reference in the new rules to electric rail- 
way construction, more particularly to those systems em- 
bodying a ground return. Perhaps the most far-reaching 
in its effects is that referring to the non-admission of elec- 
tric railway circuits for any purpose whatever to buildings 
other than the power and car houses of railway companies. 
While the rule is eminently a proper one from the stand- 
point of safety alone, for which it is primarily intended, 
its effects go beyond and strike at a practice which ought, 
as a general thing, to be discouraged, and that is, the fur- 
nishing of light and power to private consumers by electric 
railway companies. Happily this class of work has not 
yet become general, but with the rule above mentioned 
enforced, it will, we hope, put an end to a business to 
which electric railway companies are not entitled and 
which, in their own interests, they ought to avoid. 

As might have been expected, the members of the 
Association were on the % vive for Mr. Huntley’s report 
of the results obtained by him with a circuit of fifty 
arc lamps fitted with the Howard device for pro- 
longing the life of the carbon. Mr. Huntley’s report un- 
fortunately did not give the many inquiring members the 
actual cost of operation which all were so anxious to learn, 
but the actual results obtained must be considered to be 
distinctly hopeful considering the newness of the device. 
The Howard lamps on exhibition both indoors and out- 
doors at Washington afforded a good opportunity for 
watching them in actual service, and their work compared 
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very well with that of the usual open arc. The latest de- 
velopment of this work to which we alluded in our last 
issue and which was brought before the convention by Mr. 
L. B. Marks, that is, the high potential arc, makes it evident 
that we have not heard the last of this new method, and 
the next convention will probably give us the figures 
which were so ardently clamored for. That arc lighting 
from the commercial standpoint is by no means inactive 
was demonstrated by the truly remarkable statements of 
facts and figures brought out during the discussion on 
arc lamps on incandescent circuits. If the operators 
of central stations distributing current at low poten- 
tial are still in doubt as to what can be done in the way 
of increasing their profits, the record of the work accom- 
plished by Mr. Barstow in Brooklyn, with 2,700 already 
installed and 400 more ordered ought to be sufficient. We 
must confess that we hardly expected to find the showing 
so good but the reasons for the increased economy of run- 
ning arc lamps from incandescent circuits leave no room 
for questioning the accuracy of the statements made. 
Principal among these is probably the fact that, as shown 
in one instance at least, current can be manufactured and 
delivered to the low tension main at 25 per cent. less cost 
than to a high potential circuit. This of course is prima- 
rily due to the fact that thus far arc light machines have 
barely exceeded 100 h. p. in capacity while there appears 
to be no practical limit, so far as power is concerned, to 
the construction of low potential machines. To this must 
be added the superior efficiency of the low tension machines 
and the less care required by them. 

This also brings us to another question discussed at the 
meeting, namely, The Most Economical Size of Arc Ma- 
chine.” But one opinion seemed to prevail as to the expe- 
diency of employing the largest machines the manufac- 
turers would guarantee. Unfortunately the limitations of 
insulation will prevent the attaining of arc machines much 
over the present largest sizes, and even if Prof. Crocker’s 
10,000 volt machines should become commercially available 
they would only bring the maximum capacity up to 200 
arcs for a single machine. 

It was humiliating indeed to hear on the floor of the 
Convention the admission that American arc lamps do not 
compare well with those abroad on the score of steadiness, 
and that the fault does not lie in the mechanism, but in 
the quality of the carbons employed. This is all the more 
humiliating as it is difficult to conceive a combination of 
circumstances more favorable to the production of good 
and cheap carbons than those which obtain in this country. 
We have the coke of the oil stills, practically a by-product, 
and close at hand the natural gas to heat the furnaces. 
There are thus but two explanations possible for the failure 
of American manufacturers to produce good carbons,— 
either they do not know how, or, if they do, sufficient care 
is not exercised in the manufacture. Neither of these 
reasons, however, is excuse or adequate explanation for 
the present condition of affairs and it is such cases as these 
that make us sigh for a little temporary free trade. We 
have little doubt that with carbons on the free list, those 
of our own manufacture would soon drive any of foreign 
make out of the market on every point of advantage. 

Of the papers read at the Convention that of Mr. Charles 
F. Scott particularly opens up a new field and adds a new 
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chapter to the controversy between the two and three 

phase advocates. It is a chapter of peace and amity, how- 
ever, as Mr. Scott shows how both systems can be com- 
bined to act to the best advantage. Mr. J. H. Vail’s paper 
also served to draw attention to a conditign of affairs to 
which electric lighting interests should be alive, since elec- 
trolysis due to grounding of circuits is an evil but too well 
known to the central station manager, and has probably 
been as fruitful a source as any among those which have 
brought the electrical and the insurance interests into con- 
flict in the past. 

The discussion on “ Meter vs. Flat Rates” served to 
bring out an undeniable preference for the meter, which is 
further proof of the advancing confidence of the public in 
electric lighting. The influence of the substitution of the 
meter as against the flat rate on the income of the station, 
instances of which were mentioned, is a matter which those 
managers still working on the old basis will do well to 
consider carefully. It is apparent that the days of the 
flat rate are numbered and that no regrets will be felt at 
its final abandonment. The relation of the customer to 
the central station in the matter of lamp renewals also 
gave opportunity for calling attention to a practice which 
requires guarding against where customers furnish their 
own lamps. It was shown how, by the customer’s employ- 
ing lamps of low efficiency, the current drawn from the 
station might be largely in excess of that which would be 
called for with a more economical lamp. This would seem 
to indicate that where the practice obtains of requiring 
customers to furnish their own lamps, the latter ought to 
be under the careful observation of the lighting company, 
as indeed is the case in most instances. Every company 
should encourage the use of high efficiency lamps. 

In the matter of station economy Mr. Edward Weston 
in the discussion of Mr. A. B. Herrick’s valuable paper, 
drew attention to the electric losses which may occur right 
within the station when the current output is heavy, and 
which ought to make station managers look carefully to 
the character of joints on the switchboard, as well as to 
the character of their station instruments. 

On the whole the convention was a great, an even re- 
markable, success. It showed the Association to be 
more useful, more influential, more prosperous than ever. 
It has now rallied to its support the old low-tension direct 
current element that once avoided its meetings; it has 
broadened its field of work; it has reached out, legitimately, 
on one side to electric heating and cooking and on the 
other hand to electric railway work. One of these fine 
days we shall have the electric light and street railway 
associations meeting together by pre-arrangement at the 
same time and place, for co-operation and mutual support. 
More than one of the members of the N. E. L. A. who have 
watched its career from the beginning have been gratified 
at this Washington meeting to observe how substantial 
and dignified has become the nature of its membership 
and attendance, and how steadily year by year the general 
character of its work gains in value. But it must now go 
out to draw in a larger membership, until like other kin- 
dred associations it can boast of as much as 25 or 30 per 
cent of the operating companies as within its fold. Then 
the Association will be in a position for good whose 
strength cannot be overestimated. 
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lightning. This device was similar to that described by Mr. Ham- 
mer. 

Mr. T. C. Surrn's rule has been to begin with the lightest fuse 
that will carry the load, and then run it long enough to satisfy 
oneself that the work is all right; he then takes out every one of 
those fuses and puts ina fuse that will thoroughly protect the 
smallest wire nearly up to the carrying capacity of the wire; the 
blowing capacity of the fuse being just short of the carrying ca- 
pacity of the wire. 

CAPT. WX. BROPHY, of Boston, had tested fuses und found 
they would become red hot before they would let go. Fuses were 
a broken reed on which to lean. ile nearly all fuses were 
reeds to combat with an abnormal flow of current, none of them 
would stop the sneaking current. The present method of classi- 
fying fuses was all wrong. The fuses may be put in a building 
for a ten or sixteen candle light and afterward changed for a 
thirty-two. Of course the same fuses would not serve. 

Mr. VAIL :—Magnectic cut-outs on 0 circuits have been 
used frequently in Schenectady works of the Edison Company in 
the testing of 5 and can be ry eos very accurately. It 
appears to me that there must be a difference made between the 
cut-outs that can be used in a central station and the cut-outs in a 
private house or isolated plant. In regard to the action in the 
fuse to which Mr. Smith referred, it is due to oxidation. The 
fuse is made of soft metal, and is usually placed under a binding 
screw of brass. The metals are different, and oxidation will in 
time result. The only way to prevent that, in my experience, is to 
have a hard metal end soldered on the fuse—such as a brass or cop- 
per ip on the fuse, If the fuse is put into position clean it will be 

ound that the hard metal will prevent the oxidation, and no diffi- 
culty will occur in that way. Captain Brophy is undoubtedly cor- 
rect in the statement he makes in regard to replacing small fuses 
by large fuses. I brought that to the attention of the Edison 
people some years ago, and I sent some inspectors to examine the 
central stations. I found a great many instances where circuits 
of six lights, which had been properly fused in the first instance, 
had been replaced by a fuse for thirty lights, or a ten light circuit 
by a forty light fuse. 

Mr. SMITH :—The oxidation under the heads of the fuse is not 
what I am afraid of. The instances I referred to always take 

lace in the body of the fuse. It is undoubtedly due to some oxi- 
ation, which makes the skin of the metal not very destructible 
by the heat; but it is something new to me to hear they come 

t way from the manufacturer. In regard to the replacing of 
fuses, I happen to know of one fire that was caused by the owner 
of the house himself. 

MR. HAMMER thought a good deal of trouble might be obviated 
if a three-cornered file were taken and run across the fuse. It 
made a weak point and caused a tendency to blow out at once if 
there was an overload. 

Mr. J. M. ORFORD:—Our method of fusing is to use the simple, 
ordinary fuse which we buy in the market. We have magnetic 
cut-outs on some of our dynamos, but we use also a fuse and 
switchboard for each circuit, besides the magnetic cut-out to pro- 
tect the dynamo. Every time we branch from the main we 
put in a fuse, and every time we put a converter up we 
put in a fuse. We find little trouble with them, except 
when we get to larger sizes. The capacity of a fuse is an 
unknown quantity. I find on the market a fuse made of alumi- 
num, which is going to be the fuse of the future, in my opinion, 
because it is extremely thin, and any undue heat generated seems 
to melt it quickly. They stamp on each fuse its capacity. 

CAPT. BROPHY :—I am not one of those who believe that elec- 
tricity is responsible for fires; not for one atom of the fires it is 
made responsible for by the public. I have been in a position to 
investigate fires that were said to have originated in electric cur- 
rent, and not one per cent. of the fires could be traced to that 
cause. The percentage of fires caused by electricity has been 
insignificant, for years; they are usually caused by matches and 
kerosene. 

Mr. NICHOLLS :—I would like to ask if any members here have 
had experience in measuring by meters power supplied for eleva- 
tors In starting an elevator you may use 110 volts, and 40 to 80 
amperes, and after the elevator gets started this will run down to 
12 or 15. Has any one had any experience in measuring this cur- 
rent? There was a contract awarded for operating some elevators 
in a government building by electric power, and the government 
refused to make a meter contract, and insi upon a flat rate, 
because the weight of the expert evidence which they secured 
was to the effect that no meter at present in use would accurately 
record the current, with such sudden fluctuations. 

A GTON :—I have had a wattmeter on street cars, 
which present about the same conditions, and the amount of the 
current recorded was so absurd—two or three amperes—that we 
abandoned it. The instrument would not record the fluctuations 
of street car work. 

MR. CARNES, of Memphis, had used such a method only upon 
a 500 volt current; his experience had been variable ; the general 
result had been to discourage him from the further use of the 
meter in such cases, 

THE PRESIDENT then introduced Pror. T. C. MENDENHALL, of 
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Washington, who addressed the meeting on the subject of Unite 
of Electrical Measure.“ The speaker briefly reviewed the work in 
this direction accomplished by the International Electrical Con- 
at Chicago, and urged early action to have those electrical 
standards officially adopted here before they are adopted abroad. 
A bill had already been introduced in Congress with this object in 
view and the Secretary of the Treasury had been urged to approve 
their 8 for use in all departments of the government. 

The Chicago Congress had been urged to officially define the 
2,000 c. p. lamp, but agreed that the time had not yet come for 
this definition. 

An inyitation was read from the Rock Creek Railroad Co. 
tendering the use of its lines to the delegates. The invitation was 
accepted with thanks. The meeting then went into executive 
session. 

WEDNESDAY, FEB. 28—MORNING SESSION. 


THE PRESIDENT announced the first order of business to be the 
paper on The Importance of Complete Metallic Circuit for Elec- 
tric Railways, which was read by Mr. J. H. Vail. 

At this point a beautiful basket of flowers was placed on the 
patronim; accompanied ae letter from the ‘‘ Wives, Sisters and 

weethearts of the N. E. L. A.,“ expressing their thanks for the 
drive through the city on the previous afternoon. 

In answer to a question by Mr. BURLEIGH, MR. VAIL said he 
believed that with the insulated wire bond they could get entirely 
clear of electrolysis in the pipes and that he did not regard a fish- 
plate of any permanent value at all in bonding. He had had no 
experience with welded rail joints. but thought there were many 
physical difficulties in the way which would prevent their success. 

Mr. BURLEIGH : My reason for asking the question was that a 
Nena from Boston told me a few days ago that they had per- 

ected the system of welding rail joints, especially as they welded 
them on the fish-plates instead of on the rail itself. 

Mr. CH. Wason, of Cleveland, stated that the first attempts 
at electric rail welding in Cambridge, Mass., were not a success; 
but that improved methods were now being adopted. In his 
opinion rail bonds would never do away with electrolytic 
action. It must be done by a continuous rail, of the ninety pound 
section, which most street railroads are putting down. The 
joint and the wheel of the motor were the two things that street 
railway men had now got to contend with. If some one could 
get a wheel that would not wear out, and the electrically welded 
joint apparently looked as if it would always stand, the street rail- 
road men would bless him. 

Mr. M. D. Law, of Washington, agreed with Mr. Vail in all 
he had said about making his track as complete a metallic circuit 
as possible, but pointed out that that condition was fully met by 
the Love conduit trolley system operated in Chicago and Wash- 
ington, described in our last issue. 

Mer. C. CUTTRISS, of New York, electrician of the Commercial 
Cable Co., spoke of the trouble experienced in the company’s lines 
which were grounded at Coney Island, close to an electric railway 
system. The potential over the marshes measured higher by about 
one-tenth of a volt in every thirty feet. The difference kept on 
norpan ng, being from zero at the Island to eight or ten volts at 
New York. One could imagine what the effect of this would be 
on a sensitive instrument. The remedy had now been applied, 
but no telegraph company would be able to get a natural and 
pure earth again until the electric railroad systems get a metallic 
return instead of a ground return. 

CAPT. WM. BROPHY said that certain railroad companies had 
been introducing loops from their trolley systems to furnish light 
and power. He had fought that steadily, believing that it was 
dangerous, not to say that they were encroaching on the field that 
properly belonged to the electric light companies. It was unsafe 
to introduce loops from a grounded trolley system into any build- 
ing for the purpose of furnishing light or power. The Rules 
which would be submitted to the meeting took strong grounds 
against this method of lighting. He did not believe welding 
would be a success, 

Mr. T. C. SMITH referred to experiments made with rails solid- 
ly butt-ended and the good results obtained. Mr. WASON con- 
firmed this by his experience on a section of track in Cleveland. 

Mr. HARRINGTON believed that the best plan to overcome the 
difficulties is to use a solid butt with a flexible bond, with the butt 
welded to the rail, and do away with the imperfect contact which 
has usually been employed. 

Mr. J. A. SEELY drew attention to the desirability of having 
the rail lengths as long as possible. The original l hs were 
thirty feet; they now turn them out as long as one hundred feet. 

THE PRESIDENT announced that the subject of 


STORAGE BATTERIES 


was the next topic of discussion. 

Ww. BRACKEN, of New York, opened the discussion. He 
said that peace now reigned over the storage battery interests in 
this country. The companies had come in under one flag and 
were united for a common interest so that one could purchase a 


1. See page 199. 
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storage battery to-day with the confidence that he was not going 
to be annoyed by threats of suits for infringement. He had also 
had the representatives of several foreign companies here this 
summer and gotten a great deal of useful information from them. 
As to the nature of the tees, any person desiring to install a 
storage battery plant in his station could readily satisfy himself as 
to the life of the plant. He did not think there was any company 
asking more than 10 per cent. for the cost of maintaining the 
battery. He had no doubt that experience would prove the cost 
of maintenance to be less 
| Dr. P. G. SALOM, of Philadelphia, said that the question of the 
advisability of the use of storage batteries at the present time in 
central station plants was purely a commercial one. Would it pay? 

In order to answer this question intelligently, the first 
requisite was to have a unit or standard. In other words, Given 
a standard engine and dynamo of the average size used in central 
stations, what is the cost per kilo-watt hour or ampere-hour? 
Having determined this cost, based on a given price for coal and 
labor, each central station operator can determine at the end of 
the year how closely he approximates this ideal cost by dividing 
his total output into his total operating expenses, and further by 
keeping careful records he can also determine what factor or fac- 
tors are operating to prevent his attaining the ideal results. 
Having determined all these factors for his own individual case 
it becomes a simple question of arithmetic for him to determine 
whether, with an additional investment for a battery with a given 
output and efficiency and at a given cost for maintenance, he can 
advantageously add to his ee a storage battery. No hard and 
fast rule can be adopted. No two central stations are alike either 
in equipment or output, and therefore, the ;best size of battery 
equipment or proper proportion of battery to other units may 
never be exactly the same in any two cases. They were now pre- 
pared to pivo responsible guarantees that the maintenance of the 

ttery should not ex a certain reasonable cost per annum. 
He added that the life of a battery under reasonable working con- 
ditions is directly proportional to the amount of lead used in its 
construction. He would undertake to build a storage battery that 
would last one hundred years if people were willing to pay for it. 

MR. J. APPLETON, Philadelphia, said the previous speakers had 
gone over the general ground concerning the use of storage bat- 
teries in central stations and had said what might be done. He 
would like to draw their attention to something that had been 
done in this country and which spoke for itself. He referred to 
the storage battery plant which the Electric Storage Battery Com- 
pany who manufacture the chloride accumulator had recentl 
installed for the Germantown Electric Light Company, and whic 
he described, and of which he gave the following tigures : 

Saving on the one year’s running in labor, coal, water, oil, 
waste, etc., not counting the dec depreciation of machinery 
due to shutting down from daylight to dusk was $2,500. Besides 
this there was a great advantage in being able to overhaul and 
examine all machinery in the day time while everything was shut 
down. This was on the first battery installed having 800 ampere- 
hours capacity. This being so satisfactory and the behavior of the 
battery being equally the Germantown company decided to 
put in a battery of 254 times this capacity which would enable them 
to increase their day load and consequently increase the savings, as 
the cost of charging a large battery is only the extra fuel required. 
This larger battery was installed at the beginning of this year. 
The battery consists of 120 cells of the chloride type G eleven 
_ plates in each, arranged 60 on each side of the 8-wire system ; 
the capacity of each cell is 1,000 ampere-hours or 2,000 ampere- 
hours with both sides; the normal rate of discharge is 200, maxi- 
mum 400, and this can safely be increased in case of sudden 
demand or emergency. One special feature of these cells is the 
size of the plates, viz., 15“ x 15°. 

Mr. Appleton then gave a brief outline of the battery as 
handled, and stated that with a properly designed and installed 
battery such as that at Germantown the maintenance and depre- 
ciation would not exceed that of the other portion of the central 
station plant. He also pointed out that outlying districts could be 
reached by storage battery substations, fed by high potential 
cnotinuous current. 

Mr. CHARLES R. HUNTLEY, of Buffalo, then addressed the 
meeting on 

ARO LAMP TESTS, 
scorns the results of a test of the Howard incandescent arc- 
ight. 

ü Mr. HUNTLEY stated that it was not his purpose at this time 
to explain the merits or demerits, if there be any, of the appliance, 
but to give the results of his experience. He assumed absolute 
control of the circuit on February 4, and put it into the hands of 
one of his men, giving it the same care and attention that he did 
the forty-two circuits running from the station. They patroled 
the circuit at night from the hour of burning, 5.45 p. m., till 7.10 
in the morning. A representative of the company was with 
the trimmer. e test was made originally of fifty arc lights upon 
a circuit, and the dynamo was a No. 8 Brush machine, of the 
latest type, with the following results : 


“ Feb. 7; Ferry corner Grant St. out 1.10 a. m.; started itself two minutes 
later. Feb. 8; circuit flashed until 12 p. m.; started lamp Elmwood and 
Summer streets 9.45 by switching off and on, started same lamp 3, 4 and 5.30 a.m. 
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Carbon burned out 3.10 a. m. Ferry and Richmond. Started Ferry and Grant 1, 
2 and 8 a. = by pulling cable. Stop on clutch too high and lowered arc spring 
one turn, Feb. 9, 10, 11, and 12. lamps O. K. Feb 13; put on new cylinders on 
four lampe. Feb. 14; lamps O. K. Feb. 15; carbons burned out of four lampe. 
Feb. 16; trimmed circuit, used thirty-three cylinders. Feb. 17, 18, 19 and 20, 
lamps all O. K., renewed fourteen cylinders and trimmed circuit. Feb. 21, 22, 
and 28, lamps ali O. K., trimmed lamp Plymouth street, cyllnder broken.“ 


Referring to report of February 8, that night believing that 
they might run more lamps than the fifty lamps in the circuit, they 
had installed in the station ten lamps with the appliance on them, 
and had five lamps thrown in the circuit, but the circuit flashed so 
badly from the additional load of the five lamps upon the dynamo, 
that they cut them out and then the circuit went on, and they no 
longer tried to burn more than fifty lights on the circuit. As to 
the large number of renewals of the cylinders on the 16th, on that 
night and the date previous they had a very heavy storm of soft 
snow, about 18 inches of snow fell. The hood or storm protector 
of the lamp was of such a character that much of the snow fiew 
in and as the water struck the sp liance or globe, which is in- 
tensely hot, of course, it broke. e general characteristic of the 
light was somewhat different to the eye of the public from that 
of the ordinary arc lamp. The rays of the light were not as 
strong, but after the circuit was in good burning order it was 
found that the street was better lighted owing to the horizontal 
ray of the arc than by the ordinary arc which gave an intense 
light underneath but did not diffuse the light into the middle of 
the block. The burning of the lamp or carbons was such that 
they formed no crater as they do in the ordinary arc, but burn 
very slowly and with square ends. The claim of the maker was 
that they give a luminous body caused by the carbon monoxide 
gas; up to the present time it had worked very well in Buffalo. 

In answer to a question by Mr. DER Camp, Mn. HUNTLEY stated 
that the machine would carry ten more open air arcs than enclosed 
arcs, that the consumption of the carbons was uniform and that 
the lamps required trimming every four days with a special 
carbon. The residents were well satisfied with the illumination ; 
perhaps better than they were with the other circuit. Mr. HUNT- 
LEY could give no estimate of the saving in cost due to the method 
as all the apparatus, carbons, etc., had been furnished him free 
for this trial ‘ 

Mr. De Camp inquired as to the difference between the Howard 
device and that of the Baxter lamp of eight or ten years ago. 

Mr. L. B. MARKS, of New York, said that in looking over the 
patent situation on this question, he found, as Mr. De Camp had 
said, that arcs of this type were run years ago. The question 
which suggested itself was, Why were they not successful? There 
was first the blackening of the globe, due to the carbon, and the 
explosions due to the generated, owing to lack of means for 
its exit. Within a month, or two, they would present to the tech- 
nical electrical world a solution of the gas question, the control of 
the gases, and a remarkable phenomenon, which had never been 
presented to the electrical world before, so far as his knowledge 
went, or as far as the opinion of some scientists with whom 
he had consulted was concerned, showing that by a slight 
change in the management of the and in the con- 
trol of the arc they are enabled to prolong the life of the 
negative almost indefinitely. In fact, in the report of the test 
which came from their laboratory, the consumption of the negative 
was zero. One of the papers (THE ELECTRICAL ENGINEER, Feb. 
28) reported the life of the negative 200 hours per inch. His 
experience had been that with the change in conditions the life of 
the negative was 200 and 800 hours per inch. If we have an 
arrangement such that the enclosed gas has an opportunity to 
escape, but the ingress of the air is practically prevented, the 
pressure on the inside of the cylinder is less than the outside. If 
the pressure on the inside of the cylinder were greater than the 
pressure on the outside, we might expect an explosion ; but under 
the conditions mentioned, he failed to see how it was possible, 
under any circumstances, in the normal operation of lamps on a 
commercial circuit to explode the cylinder. He put himself on 
record as stating that he had never known a cylinder, with a plu 
and controlling arrangement for the gases, as used in the Howar 
type, to explode; and he ea he might refer to Mr. Howard, 
who was the pioneer in the development of this new type of en- 
closed arc, that in his experience he had not known of a case of 
explosion. The results of tests according to his observations were 
slightly different from those of Mr. Huntley, regarding the shape 
of the tip. The crater was not exactly flat, but it extended over the 
entire surface of the carbon, being slightly hollow. The distribu- 
tion of light was the important feature of this lamp, and he re- 
ferred to some recent tests of Prof. G. D. Shepardson as bearing 
out his conclusions that with a small cylinder and a very thin 
coating they obtained a greater diffusion of the light than with a 
ground glass or milk glass globe. He also referred to the discus- 
sion of Professor Nichols, at the Chicago International Electrical 
Congress, who stated that the Howard arc gives a diffusion of 
light without loss of efficiency, which is not the case with opal or 
ground glass globes. Mr. Marks warned the members of this 
Association against remarks of certain carbon men which are 


intended for a specific purpose. 
The meeting then adjourned until 2 P. M. Aftor adjournment 


the del were pho ed standi on the steps of Will- 
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WEDNESDAY AFTERNOON SESSION. 


The Convention re-assembled at 2:30 o’clock p. m. 

Mr. De CaMP resumed the discussion of Mr. Huntley’s paper 
and was inclined to think that the system tested was not seductive 
to the station man. As to the question of saving in labor, he 
thought that even if the lamps did not require actual re-carbon- 
ing, it would be necessary to inspect them as often as they were 
now trimmed. 

Being called on by PROF. ANTHONY, MR. L. E. HOWARD said 
that in regard to cleaning the light rod, the requirements changed 
with this new equipment. Instead of 8, inches for part of a 
night's run, there is less than an inch of the rod that is used. 
No doubt in trimming the lamp it needed inspection after the 
first trimming; but having started properly, the adjustment of 
the lamp and its mechanism being fitted to the requirements, it 
needed no further attention until the run was completed. In 
regard to saving, it had been reported to him that the basis of 
income was to be the royalty. Such was not the case. It was pro- 
posed to furnish this equipment to the central station at a fixed 
price, guaranteeing a saving on the two items of carbon and 
trimming to be at least twenty per cent. on the present cost. In 
the matter of breakage, all new enterprises were obliged to go 
through a certain amount of experimental work. There was no 
additional cost for carbons to the central station; in fact it would 
cost them 20 per cent. less. 

In answer to further questions MR. HOWARD said that the 
lamp took about 62 volts and consumed the same energy in watts 
as the ordinary lamp. 

Mr. SMITH had used the Howard device and the diffusion was 
better. The amount of light furnished by the lamps was the same as 
with the old lamp. But at a distance they found that they got a 
better light. Having trimmed the light the first night it worked 
beautifully, but the next night it would not start. They tried to get 
rid of that by stiffening the carbon and while the lamps did not 
actually wedge, the alignment of the carbon was not good enough 
to admit of their running more than one night without trimming. 
The man did not have to trim, but be had to climb the poles to 
see that the carbons were right, and the whole attention to those 
lamps practically took as much time as would the trimming. 
But he judged the saving of one or two trimmers and the patroling 
would pay for the extra trouble. MR. SMITH also gave his ex- 
perience with the Baxter lamp ten years ago, which frequently 
exploded its globe. 

Mr. HOWARD, gave the reasons for the failure of the Baxter 
lamp; the vents were in the wrong place, and the construction of 
the cylinder itself, or jacket, was radically wrong. An ideal coating 
on the cylinder which they were using to-day increased the light. 
He had frequently known of cylinders to be in constant daily use 
for over thirty days without being touched in the way of cleaning. 
There was no residuum or final dust. There wasa large percentage 
of safety and insurance against breakage outside of globes, and a 
material saving in the negative carbon of a double lamp ; and also 
a percentage of saving in the wear and tear in the mechanism of 
the lamp. 

Mr. SMITH had proved by experiment that if a globe be etched 
on the inside instead of on the outside no light was lost. He also 
referred to a test of incandescent lamps etched on the inside which 
show 102 per cent. of the candle power of the unetched lamp. 

Mr. C. R. HUNTLEY was thoroughly satisfied that the diffusion 
of light was as good to any citizen that might look at it, as the open 
arc light, and he was not sure but that it was better. He was only 
8 ing now of his experience in using the lamp out of doors, but 
the question came up, whether you can leave an arc light up four 
or five days subjected to the winds and weather, exposed to the 
small boy with the air-gun trying to shoot the globe off or to kill 
a sparrow. 

MR. STETSON said that in this twenty per cent. of saving ought 
to be included the dockage by the police for lamps out. If there 
could be a deduction of twenty per cent. on that, the Howard lamp 
was something they ought to have especially if the lamp was bet- 
ter for commercial purposes in stores. 

The next subject taken up was: 


WHAT IS THE MOST ECONOMICAL SIZE FOR ARC DYNAMOS? 


Mr. C. R. HUNTLEY stated that he had stations equipped with 
with various sizes of machines. If he were to place an order to- 
morrow he would try to get a 100-light machine for his stations. 
As to the danger, he did not think there was any additional; in 
fact nobody knew the difference, not even themselves when 
coupling two 60-light machines together. If he could get that 

wer in one machine designed as efficiently and as free from 
urning out the armatures, he would be in favor of a larger unit. 
He was working an 80-light machine, and he would not like to be 
on record as advocating less than a 100-light unit, if he could get it. 

Mr. GEO. A. REDMAN said he was in favor of large units but 
was prohibited by the city ordinance from going above 3,500. 

R. J. I. AYER had carefully noted and kept record of the line 
troubles on the different circuits, and the records on 80-light cir- 
cuits showed no greater trouble than those on 60-light circuits. He 
operated for about two years and a half about thirteen 80-lighters. 
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In a station where the number of lampe in operation would justify 
the use of the large units, he thought there was no question as to 
what should be used. 

He had made some experiments with two 60-light circuits 
coupled together for sixty days, and did it in wet weather pur- 
posely. e found in a line with 130 lights, with two 60-light ma- 
chines, that it was dangerous in the station. The current could 
be detected on the ground, by touching the insulator with a wet 
towel. In his experience one could not run any higher than four 
or five thousand volts on a circuit. It was a matter of insulation, 
something they hoped to overcome. An 80-light dynamo was 
perfectly practicable, however. 

Mr. DE Camp said he had long advocated large machines and 
had been running a 120-light Brush machine in his station for 
about three weeks, and so far as his experience had gone it wasin 
every respect as feasible and as efficient as the 60-light machine, 

THE PRESIDENT announced as the next topic 


HOW TO RATE ARO LAMPS. 


After a preliminary discussion a resolution on the subject by Mr, 
BURLEIGH was referred to a committee of five consisting of Prof. 
Mendenhall, Prof. Anthony, Prof. Forbes, Mr. Weston and Mr. 
Hammer, with instructions to report at the following morning’s 
session. 

THE PRESIDENT then, following the programme, inquired : 


WHAT IS IT YOU WISH TO KNOW? 


Mr. DE CAMP inguired whether the use of the battery in the Ger- 
mantown plant had done anything more than to save the loas which 
the station showed while it was running on an unprofitable day 
circuit; or, in other words, knowing what the profits or results of 
the station were previously to the introduction of the day business, 
had the real substantial results increased since the introduction 
of the batteries in proportion to the increase of their business, or 
had the battery simply been a saver of what was lost? 

Mr. NICHOLLS wanted to know if any advantage could be 
gained in his station which had a day load of 600 amperes and a 
night load of 700 or 800 amperes. 

Mr. WRIGHT, who is connected in a semi-official capacity with 
the Germantown Electric Co., said that the amount of their total 
loss by the entire incandescent business, which was com 
almost half and half of direct current 220 volts and alternating 
current 1,100 distribution, was exactly the amount paid for the 
day circuit. The amount of saving had been stated as some- 
where around $2,500; that saving was only figured on the rougher 
items, and from memory. The amount actually saved by the 
year’s operation of the storage battery amounted to $700. The 
average ipui on each size was from 30 to 40 amperes from 
dawn to dusk. There was one point about this battery that ought 
to be mentioned, viz., that at Germantown the number of lampes 
wired was double the dynamo output. If they were going to do 
as well this year as last in the way of extension, they would have 
to look out and put in more direct current machinery. The de- 
preciation was figured at 25 per cent. The new battery showed 
that it had earned about thirty-five per cent. on the amount of 
the investment during tbe year it was in operation. Of course, 
the conditions were experimentally favorable. The reason for 
this heavy depreciation lay in the fact that the first battery was 
overtaxed, and they proposed to avoid that in the future by using 
the newly installed battery of 244 times the capacity. 

Mr. BLACKSTONE hoped that some of those batteries might be 
installed in the Brooklyn station. He also stated that the price of 
storage batteries was less in America to-day than in England or 
Germany. 

Mr, NICHOLLS inquired how much of a battery would be neces- 
sary to take the k of his load in winter nights 8 or 4 months of 
the yonr and take the whole night load during the remaining 
months. 

Mr. WILLIAMS answered that he would have to know the pre- 
cise conditions. As regards depreciation it was not fair to take 
25 per cent. as the regular figure. According to Mr. Barstow 6 
per cent. was a fair figure taken in Europe, 

Mr. NICHOLLS said that while foreign competitors would 
guarantee 6 percent. American manufacturers allowed 10 per 
cent., making a difference in the imported battery of four per 
cent. per annum. That should be taken into consideration. 

The Convention then went into Executive Session. 


THURSDAY, MARCH 1.—MORNING SESSION. 


The meeting was called to order by VICE-PRESIDENT FRANCISCO. 
The paper by A. B. Herrick on The Development of Switch- 
boards for Modern Central Stations,” which was the first order of 
business, was read; being accompanied with stereopticon views, 

In the discussion of Mr. Herrick’s paper, MR. WESTON inquired 
why 20 degrees wastaken as the standard of temperature? Mr. 
Herrick replied that it was an easy and ready method of determ- 
ining whether the instruments were overheated; and the condition 
of emissivity and radiation are about the same for all the appli- 


ances. 
Mr. WESTON :—Some one has said that whatever is, is right. 
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Moet of us that have lived very long have failed to appreciate the 
truthfulness of that statement. I think if the author of that 
statement had visited a few of our central stations and examined 
the switchboards and determined the amount of energy lost in the 
stations in this country he would never have uttered it. There 
are two ways of looking at that matter of loss; first, you may 
look upon it as the loss of what it costs to produce the energy that 
you lose ; second, you may look upon it from the standpoint of 
what you could get for it if you sold it. To the business man the 
latter view is by far the more correct and more important, be- 
cause, obviously if he gets 12 cents, which is about the average, I 
think, in this country, per kilowatt hour for the energy delivered 
to the consumer, that which he loses in the frittering away pro- 
cess in the conductors really represents a decrease in his revenues 
at that rate. This matter of central station switchboards is be- 
coming more and more important every day. and the resent board 
is unquestionably not the practice that will be followed in the 
near future. It will be totally changed and the appliances pro- 
posed by Mr. Herrick will in the comparatively near future be en- 
tirely abandoned; there is no question about this when station 
managers begin to realize how much they lose even on their 
switchboards. ; 

I have made some calculations based on a selling price of 12 
cents per kilowatt hour, and I have furthermore assumed that 
that kilowatt hour is maintained 24 hours a day, 365 days 
in a year. If you want to modify that you can do so to suit 
your particular condition. It is comparatively easy to 
ascertain just what you are losing: the general practice is to 
adopt about a million square mils per 1,000 amperes. In ten feet 
of such a conductor there would be a drop of one tenth of a volt 
with a current of 1,000 amperes. Now that looks rather small],— 
one-tenth of a volt ; but expressed in dollars and cents at the end 
of the year it amounts to a great deal. On the plan proposed it 
amounts to $12.48 for every ten feet of that conductor. If you 
take a conductor of ten times that cross-section and ten times the 
strength of the current, viz., 10,000 amperes, it amounts to $1,124 
perannum. Therefore, it is better to say that a fall of potential 
in a conductor ten feet long, of one circular inch, involves the loss 
of about $100 per year if run continuously. If it involves that loss 
in that conductor of course it involves the same loss in any other 
branch of the conductor,—any extension of it. 

This question of loss at the switches is one that is something 
amazing. I had occasion a little while ago to examine two 
switchee carrying 8,000 amperes. At the joints of the switch there 
was a drop of 240 millivolts; multiply that by the number of 
amperes, 8, 000. and you will see that there was nearly two kilo- 
watts in the joints. Continue that two kilowatts at 12 cents an 
bour during the year and it amounts to thousands of dollars. That 
was only the joints. There was an actual drop at the switch of 
860 millivolts,—they want some severe reformation there that is 
sure. In the ammeter there was a drop of nearly two-tenths of a 
volt, with nearly 8,000 amperes, and the total loss in that one in- 
strument and switch figures very closely to $5,000 a year. If there 
were about 30 or 40 instruments in the station you could see what 
it would amount to at the end of the year. 

The ammeters themselves, every one of them, and the feeder 
ammeters take a large amount of energy; and everything possible 
should be done to reduce this loss toa minimum. I have selected 
one example which shall be nameless. This ammeter was a good 
deal better then the average, so far as efficiency, or economy more 
properly speaking, is concerned. This was a 600 ampere ammeter 
—a comparatively small one and in the conductor there was a loss 
of 21 watts. That looks rather small when the instrument was 
running at its full rated capacity; it amounts to a quarter of 
one cent per hour on the basis stated; that is six cents a day and 
amounts to a little over $22 in a year, but if you have ten of them 
it means $222. But that ammeter had joints in it and these joints 
were not well fitted, and there was a further loss in the joints 
which we will leave out of consideration at the present time. To 
use that ammeter it would require an average of ten feet of con- 
ductor to the current to and from it. In that conductor 
there would be a loss of 64.2 watts; the instrument and conductor 
together would represent $89 waste of energy on the basis stated. 
A very good form of ammeter of 600 ampere capacity required 
18 watts to operate it; now that 18 watts ought to be got rid of, 
you can eliminate it if you use a shunt type of instrument pro- 
perly designed. Do not use a specially constructed shunt 
but take the actual necessary drop of potential to utilize it 
to work the instrument, and the instrument which consumed 
18 watts, practically consumes .0021 of a watt, and instead 
of costing $18 year to run it, it costs you .22 of a cent. 
The result of this is that the switchboard should be brought 
as near to your dynamos as you can possibly get them ; 
every inch of unnece conductor should be left out. Every 
joint should be left out that possibly can be and when joints are 
made they should have large surface contacts. When you make 
conductors do not make them in circular form, but make them 
flat. Give the conductor plenty of air so that there can be an 
abundance of the cooling action of the atmosphere. It is clear 
that the stations should be so arra that your feeder circuits 
are as short as they can possibly be. Your switches must be made 
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very differently from what they are now; polished brass looks 
pretty, but it is not what you want; do not sacrifice good quali- 
ties for ap ance. Your conductor should be given plenty of 
space, they should not be laid flat on one side of the switch board, 
placed upon a slab, and closed at the bottom. Keep the tempera- 
ture of the conductors down as low as you can; I do not know 
but what it would pay to put an oil bath around your conductors, 
and cool the oil by water. 

Mr. CHARLES F. Scorr then read a paper on ‘ Polyphase 
Transmission.“ 

THE PRESIDENT announced that discussion on the paper would 
be deferred until the afternoon session. 
On motion of Mr. De Camp. the President appointed the follow- 
ing gentlemen a committee of five to make nominations for offi- 
cers for the ensuing year: Messrs. De Camp, Weeks, Seely, Ayer 
and Carnes. 

On motion the meeting adjourned until 2:80. 


THURSDAY AFTERNOON SESSION. 


PROF. ANTHONY, on behalf of the Committee on the Rating of 
Arc Lamps, presented the resolution drawn up by the Committee, 
which, after slight verbal changes, was adopted, as follows: 


Recognizing the difficulty, if not impossibilitv, of m with d 
of accuracy, the illuminating power of arc lamps, and ‘the “aren 3 
more precise definition and statement of the obligation of the producer of elec- 
tricity for illuminating pues to the consumer thereof, be it 

Resolved, That in the optoion of this convention, what is ordinarily known 
as a 2000 candle power arc lamp is one requiring on the average four hundred and 
fifty watts for its maintenance, the measurements being made at the lamp ter- 
minals where no sensible resistance is included in series with the arc. In case 
such resistance is used it must be excluded in the measurement of the voltage. 

(Signed) 

T. C. Mendenhall, Chairman: W. A. Anthony, George Forbes, Wm. J. 
Hammer, Edward Weston. 

The Report of the Committee on the National Electric Light 
Association’s Standard Rules for Electrical Construction and 
Operation was then taken up and after slight verbal changes 
was adopted.“ On motion it was ordered that the rules be copy- 
righted. 

The meeting then resolved itself into executive session. 


EXEOUTIVE SESSION, 


Mr. DeCamp Chairman of the Committee on Nominations, 
poe the nominatians for officers for the ensuing year as 
follows: 

PRESIDENT, M. J. Francisco, Rutland, Vermont; Ist VICE- 
Pres't, C. H. Wilmerding, Chicago, III.; 2d Vice-Pres’t, Frederick 
Nicholls. Toronto, Canada. EXECUTIVE COMMITTEE: Chas. R. 
Huntley. Buffalo, N. Y.; A. J. Markel, Hazelton, Pa; W. W. 
Carnes, Memphis, Tenn. 

Ballots were duly cast, and the gentlemen nominated were 
unanimously elected. 

On motion of Mr. Jas. I. AYER, the following resolutions 
were unanimously adopted. 


WHEREAS : — The success of the meetings of the National Electric Light 
Association depends in no small measure on the transportation facilities provided 
between the homes of the members and the various convention cities, and 

Wuereas :—Mr. C. O. Baker, Jr., as Master of Transportation, has for 
many years, with great ability and generous devotion of his time and energies, 
esa f over arrangement and conduct of special convention trains, 
some of hion have carried nearly 200 members and friends, hundreds of 
milega, an 

WHEREAS :—Mr. Baker in the discharge of his duties has been not only care- 
ful to secure for each member thus traveling all possible comfort, but has 
endeavored to enhance in every way the pleasure and lessen the fatigue of the 
ladies, whose attendance at these meetings has become one of their brightest 
and most enjoyable features, 

Resolved, therefore, that for all his characteristic kindness, and 
self-sacrifice in this important and osible work as Master of Transportation 
the thanks, hearty and d felt, of the Association be and are hereby tende 
to Mr. Baker, combined with the hope that the Association may long have the 
good fortune to enjoy such graceful and perfect service, and 

Resolved, that these expressions of esteem and appreciation be engrossed 
and presented to Mr. Baker, duly signed by the officers of the Association in its 
name. 

(Signed) James I. AYER. 
T. MARTIN. 
FREDERIC NICHOLLS. 
Committee, 


The thanks of the Association were tendered to the several 
street railway and telephone companies who had extended cour- 
tesies to the delegates during their stay in Washington, and to 
President Armstrong, for the able and pleasant manner in which 
he had discharged the duties of his office during the meeting of 
the Association. An invitation was presented by the Georgia 
Electric Light Co., of Atlanta, Ga., Mutual Light and Power Co., 
of Montgomery, Ala., and the Anniston Gas and Light Co., 
Anniston, Ala., for the Association to hold its next meeting in 
the City of Atlanta. On motion the invitations were referred to 
the Executive Committee. 


FRIDAY, MARCH 2,—MORNING SESSION. 


The meeting was called to order by PRESIDENT ARMSTRONG 
at 10:30. 


1. Owing to the ‘delay in making the engravings accompanying Mr. Scott's 
paper, its publication together with the discussion thereon must be postponed 
until our next issue. 

2. See page 201. 
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THE PRESIDENT called on Mr. L. B. Marks to open the discus- 
sion on the topic: 


‘© ARC LIGHTS ON INCANDESOENT CIRCUITS.” 


Mr. L. B. MARES, before taking up the discussion of the sub- 
ject announced said he desired to correct some misapprehensions 
which seemed to prevail on the report of Mr. Huntley’s arc lamp 
tests at Buffalo. The impression seemed to be that the lam 
tested required more energy for their efficient operation than do 
open air arcs. As a matter of fact the Howard bulbs; do not con- 
sume more power, but on the contrary, when run at maximum 
efficiency can be operated at a less expenditure of energy. The 
machine referred to by Mr. Huntley and nominally called a sixty- 
five lighter was running on acircuit having considerably over ten 
miles of wire, in which the loss amounted to several hundred 
watts. Mr. Huntley stated in answer to a question at the session 
on Wednesday that he had been able to run fifty-five open air 
arcs efficjently on the sixty-five light machine whereas the same 
number of enclosed arcs appeared to overload the machine. He 
found, however, that fifty enclosed arcs could be very success- 
fully operated and gave as good, if not better light, than the 
others. Thus the output of his machine was decreased by five lights. 
The whole question was simplv one of voltage, for the enclosed arcs 
can be operated much more efficiently at a lower current than the 
open air arcs. A current of from 7 to 8 amperes answers the 
requirements much better than one of 9 or 10 amperes; hence 
though the most efficient potential difference of enclosed arc is in 
the neighborhood of 60 volts the actual consumption of energy 
when run under the proper conditions is no greater than in the 
open air full-arc. Moreover the machine can be so adjusted that 
the regulation at 8 amperes will be very efficient with the Howard 
system. It would be noted that whereas in open air arcs the con- 
sumption of carbon, and the consequent variation in resistance 
and potential difference of arc, are relatively great, such was not 
the case with the 100 hour enclosed arc; hence the regulation of 
the machine may be perfectly carried out, working at a higher 
point on the droop of the characteristic, reducing the current and 
increasing the E. M. F. Under some conditions it would be neces- 
sary to modify the machines in order to obtain the same number 
or a greater number of enclosed than of open air arcs on a circuit. 
The change was a ope and inexpensive one considering the 
advantages to be gained. 

Coming to the subject announced, Mr. MARKS pointed out that 
the record of inventions in electric arc lamps during the last few 
years had shown that the-trend of development had been in the 
direction of their application to incandescent circuits. As far as 
the underlying principle of operation was concerned, it might be 
said that the various types of arc lamps for constant potential cir- 
cuits were practically the same. The differences lay mainly in 
details. While the introduction on direct current incandescent 
circuits had been accomplished with a fair degree of success, the 
waste of a large percentage of energy in dead resistance was 
always involved; with a single arc across such a circuit, the loss 
of energy due to resistance in series might be from 50 to 60 per 
cent; with two arcs in series across the mains the loss might be 
reduced to about 25 per cent. On 110 or 120 volt circuits econo- 
mical conditions required more than one arc lamp across the 
mains. 

The performance of a pair of lamps connected in series on a con- 
stant potential circuit proved the conclusion which might be 
arrived at from a theoretical study of the conditions: First, that 
it is impossible to maintain a constant current through the arc 
branch; second, that it is necessary to insert a wasteful resistance 
of some magnitude in the arc branch to secure even fair results. 
In his admirable paper on The Electric Arc and its Use in Light- 
ing,” read at the N. E. L. A. Convention, February, 91, Professor 
Elihu Thomson, alluding to the application of arc lights to con- 
stant potential circuits, had said: A great deal of useless experi- 
menting has been, and probably is yet, carried on with the vain 
endeavor of getting rid of the resistance or choking coil in this 
case, but the difficulty is inherent in the nature of the arc, the re- 
lation of resistance to current giving rise to instability of the 
current in the arc.” 

During the past few months Mr. C. Ransom and himself had 
been engaged in the development of what they believed 
to be an entirely new idea in arc lighting. He referred to 
what they havecalled the high potential incandescent arc. He had 
found that when the electric arc plays in an atmosphere of car- 
bonic oxide gas, the usual relation of current, potential difference 
and maximum efficiency of an electrode of given diameter did 
not hold. 

By confining the arc in a very small bulb, filled with carbonic 
oxide gas, they had been able toefficiently reduce the current and 
greatly increase the potential difference. For instance, with a 
pair of electrodes which in the open air arc light give a maximum 
efficiency at nine amperes and 50 volts, they had obtained excel- 
lent results at 44 amperes and 100 volts, a condition impos- 
sible in open air arcs. They had no difficulty in running 100 to 
120 volt arcs in this way, the current in each case being very small. 
The bulb used for this purpose is a modified Howard cylinder, 
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containing a special device for controlling the inclosed gas. 
When operated under these conditions the arc is about half an 
inch long and very steady. The violet hue so common to open 
air long arcs is not marked, the quality of the Jight being especi- 
ally valuable for in-door illumination. The life of a pair of 7-16 
inch carbons in a 500 watt lamp is about 100 hours. 

The application of this system to incandescent circuits and its 
advantages over the „ method were apparent. It dispensed 
with the necessity of running two lamps in series, a single arc 
without appreciable dead resistance being sufficient to bridge the 
mains. It would he noted that tbe consumption of carbon is so 
slow that even if the points are fixed, the potential difference be- 
tween the electrodes will not increase more than a few volts per 
hour. The comparatively rapid consumption of carbon in open 
air and the consequent changes in resistance and candle power of 
the arc, were in marked contrast to the above, and suggested an 
important advantage of the inclosed arc for constant potential 
circuits, 

In the method just described the two elements whose product 
equals the consumption of energy in the circuit are susceptible of 
a wide range of variation, and may be adjusted to suit the con- 
ditions, just as the primary aud secondary coils of a converter 
allow of great flexibility. With a potential of 115 volts between 
the carbon 8 and a current of four amperes, a single lamp 
consumes watts on a 120 volt incandescent circuit, the 
amount of energy expended in the arc itself being 460 watts. The 
loss equals 20 watts per lamp, or 40 watts for two arcs, each di- 
rectly across the mains. Comparing these tigures with the data 
obtained from existing conditions, it would be noted that under 
the most favorable circumstances, the loss of energy for two open 
air arcs, each 460 watts, across 120 volt circuit, is 280 watts, as 
against 40 watts in the first case. Thus, there was a clear saving 
of about 20 per cent in energy accruing from the use of the 
high potential lamp. He would not consider the case of a single 
open air arc across the mains, such an arrangement being ex- 
tremely wasteful of energy. 

In the lamp constructed for their purpose, they have two 
regulating coils differentially wound on the same core, and in 
series relation to each other, one coil being in series with, the 
other in shunt around, the arc. By properly proportioning the 
coils they obtain a very sensitive feed. Summarizing, the ad- 
vantages which may accrue from the use of the high potential 
lamp on incandescent circuits were as follows: (a) Saving in 
energy. (b) Saving in cost of trimming. (c) Saving in carbons. 
(d) Improvement in the quality of the light. (e) Subdivision of 
the light. (f) Cleanliness: no carbon dust or soot. (g) Perfect 
spark arrester. 

Mr. W. 8. Barstow, of Brooklyn, N. Y.:—As the history of 
low tension arc lighting began on the system of the Brooklyn 
Edison Co., I will simply give you as concisely as I can the 
advantages and disadvantages which have actually developed in 
commercial practice. The first disadvan (in which we were 
immediately interested) were, 1. The requiring of a dead resist- 
ance in the circuit of the lamps which meant lost energy. 2. 
The requiring for commercial reasons of the installation of lamps 
in pairs. 

It will not be denied probably by any one of us here that a 
low tension direct current system can easily manufacture current 
ee by employing large units operating in multiple than can 
a high tension system with its larger number of small machines. 
There is to day in this country a large company operating arcs on 
both high and low tension systems, and they have assured me, 
although they are wedded to neither system, that it costs them 
25 per cent. less to manufacture current for their low tensions 
than for their high tension arcs. This is taken from actual 
results of the past year. With this condition before us we can 
easily see that we can well afford to waste 10 per cent. of energy 
on our low tension system outside of our station, especially when 
the customer pays for it. This last may make a few of you smile, 
but this same thing is done in high tension systems, the only dif- 
ference being that in the latter the waste occurs in the station in 
the employing of small units, the price to the customer including 
this waste (which appears in the operating expenses upon which 
the price is based). 

he question of desirability of installing lamps in pairs must 
be answered by the customer, and in Brooklyn the results will 
warrant a strong affirmative. In making a price for current for 
low tension arc lamps there must be taken into account the 
renewal of the lamp resistance, which will of course decrease in 
value as better methods of resistance are introduced. In order to 
get the same price for an arc current as for an incandescent cur- 
rent, which of course comes from the same generator, the price 
of current per 16 c. p. amp hour was taken as a basis. It was 
then found that 9 cents per hour for a 1200 c. p. arc lamp current 
corresponded with 8 cents per hour for equivalent incandescent 
current, as the proportion of arc lamp renewals exceeded the 
incandescent. As the cost of labor in trimming an arc lamp 
is the same whether the lamp is burnt for one, two or six hours, 
it was found that in order to be fair in a meter rate a sliding 
scale should be used. Therefore, a scale commencing at 9 cents 
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lamp for the first hour and decreasing in proportion to the 
h of burning was adopted. It was further thought that if 
customers paa for current actually used without reference to the 
number of lamps installed and the company Tas to loan the lam 
there would be no limit to the number of ps asked for, while 
the customer would not bind himself to use all of them. This 
difficulty was easily settled by grading the discount price of cur- 
rent according to the lamp average hours per day, which was ob- 
tained by comparing the total current with the number of lamps 
installed. The first batch of arc lamps were installed in Brooklyn 
in the spring of 1890 and since then the progress has been very 
rapid, which can readily be seen in the fact that to-day we are 
operating about 2,700 lamps with orders ahead for some 400 more, 
—and now as to actual results. 

It has been practically shown that our fears in respect to low 
tension arc lamps as regards the two disadvantages mentioned 
above were almost without actual foundation, and that we can 
to-day furnish lamps as cheap as our high tension competitors and 
still make as much profit as on our incandescent installation. The 
growth of the business in the face of competition I can only ac- 
count for in the fact that the light is good, the control of pairs by 
individual switches a great advantage to the customer, as is also 
a meter basis for bills, while the low tension current admits of 
very ornamental fittings. While I am not here to boom low 
tension arc lamps, I can truthfully say my only regret in Brook- 
lyn is that we have not more of them, as they have easily earned 

eir share of our dividends. 

In my hurried departure from Brooklyn, I was unable to col- 
lect what data I desired, but will submit to you a complete report 
on arc lamps for the year 1893, which will show more clearly the 
defects which we are now correcting—and almost all of these 
occur in the high tension system,—and as I have not accurate data 
on the latter I am unable to draw any comparisons but will leave 
that for you to do: 


Number of Ward lamps in use.........sesssossososseesosee 2,246 


Number of Bijou lamps in use . 400 
Total number of complaint. ..........ccsscccccvvescvece es 8,911 
Defective carbon8S.....s ...sosoo osooossoossossosocsoesoe ce 5 per cent. 
Defective adjustment. nm ˙.ĩ 
Fuses and pi blown—unknown causes 10 

by storms...... csc. ccccc cnc cece 6 s 


Loose 
Trouble with mechanism of lamp 


Carbon holders broken and burnt out 18 


Lamps an .... 26 19 a 
Defective house wiring. .............cccscccccscsccevevceess a “ 
Resistances burnt out and grounded 5 * 
Defective inatallat ioũnunun . 9 1 
No trouble when mom arrived. 10 
plain 6 % % %% 6 % % —RÖ f „„ 8 ss 
A namber oÈ f lam per trimmer (ESSEER „% „ 0 06 066 „ „„ „ 17 
verage number o ps per trimmer 144 
Maximum number of lamps per trimmer 170 
Maximum trims , ee he ee 182 
Laber and for and 


„ repainting, rewin resistances, 
changing lamps, dcin ding Gating of peda pe Te cents per 


lamp per A 
Globe exclusive of those paid for by customers—7 cents per 


lamp per year. 


We are now working on a system of carbon renewals, which 
lan, though not a novel one, has not been in actual practice suf- 
ciently long to warrant actual data. If finally successful, as 

there now seems no doubt of ite f will effect a yearly saving 
of several hundred dollars, by enabling the company to reduce 
the waste of carbons caused by different rates of daily burning. 
Should any one desire further data in d to low tension arc 
lamps on incandescent circuits, I trust they will not hesitate to 
call upon the Brooklyn Edison Co., who will always welcome 
members of the National Electric Light Association. 

Mr. T. SPENCER thought the great 1 in using arcs in 
this way was due to the fact that one class of machinery only is 
necessary which considerably cheapened the production of the cur- 
rent, and this was the principal reason why the alternating arc 
lamp had been introduced. The distribution of light from an 
alternating arc lamp could be regulated by a proper designing of 
the lamp. The most serious objection to the alternating lamp was 
the noise ; but in spite of the noise he thought every central sta- 
tion man who had studied it had discovered that there was a wide 
field for it. Regarding the criticisms of foreigners on our 
arc lamps the principal trouble to-day was that Americans were 
using a carbon which no other nation would use. 

Mr. ANDREWS of Philadelphia, said he had introduced a con- 
siderable number of arc lamps on incandescent circuits replacin 
arc lamps hitherto burning on the high tension circuits. He h 
also introduced incandescent are lamps in places which had been 
hitherto illuminated with incandescent lamps, and in this way 
had increased the income of the station, and in a great many cases 
where customers who had been paying ten or fifteen do a 
month for incandescent lighting, and had constantly been - 
bling about their bills, because they had not been satisfied with 
the quality of the light, by changing them over to incandescent 
arc lamps, and by increasing their bills to double, and giving them 
four to ten times as much light, they had paid the extra money 
and had been perfectly satisfied. He thought that arc lamps on 
the incandescent circuit would eventually supersede the high ten- 
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sion arc lamps, for many reasons, one of the principal reasons 
being that the customers wanted to be able to turn off and on their 
lights at pleasure, on dark days, for example, and not wait for the 

arc circuits to be turned on. He had had some experience 
with the Helios lamps and thought the alternating arc lamp, 
as a class, a great addition to the central station income. 
He charged by meter exclusively ; he had been charging hitherto 
fifteen cents per thousand watt hours, and giving a varying dis- 
count, according to the size of the bills. His company trims the 
lamps. He agreed with Mr. Spencer’s remarks regarding carbons 
and believed that as soon as the carbon manufacturers of this 
country were able to produce a carbon which would give the 
same effect as foreign carbons, it would give an additional im- 
petus to the business, and it would be a great thing for central 
station managers. He would rather pay the same price or a little 
more to the home manufacturer of carbons than to go to Europe 
for them. (Applause.) 


MR. J. I. AYER thought essential to emphasize this demand for 
a good carbon. In practice he ‘knew that it was easier to get 
more money for a lamp with a first-class carbon than with. ordi- 
nary carbon. It wasa fact that we must get the highest grade 
of carbon. 

Mr. VAN TRUMP said that two years ago he decided to place 
arc lamps on the incandescent circuits at Wilmington; he had at 
that time a number of series arcs running. He had at this time 
150 lamps on an incandescent circuit, and had increased the series 
arc business as well. He was getting a rate of 10 cente a lam 
hour, about 21 cents per kilowatt hour, from his arc lamps, wit 
a minimum charge of $2.50 pr lamp per month. 

Mr. BURLEIGH expressed surprise at Mr. Andrews’ statement 
that he had materially increased the income of his station by 
using the alternating arc. 

. STETSON said he had installed two in a store and run them 
on a meter. The lamp was not satisfactory; he supposed that 
could be laid to the carbons; but the trouble came with the bills, 
and they were ordered out at the end of a trial. They were too 
expensive for his customers as against the regular series lamps. 

Mr. Van TRUMP: The matter of arc lamps on incandescent 
circuits appears to me to solve several problems. We are now 
undertaking with that system work that I would hesitate to try 
with incandescent lamps, that is, the lighting of a large free 
library. We hang the lamps directly on the ceiling, burning 
them upside down, reversing the current, with a large reflector 
underneath. The light goes towards the ceiling Me bys cannot see 
the arc at all, and the room is thoroughly ligh from end to 
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end. 
The next topic taken up was 
‘‘ METERS VS. FLAT RATES.” 


Mr. F. NICHOLLS: Most central stations who are using flat 
rates, are doing so not by choice but by force of circumstances. 
Companies that have commenced business on that basis have not 
been able to change without a loss of customers by reason of 
competition. In, my experience nearly all companies supplying 
current on the flat rate principle are not furnishing lamp renewals 
free. In that case you will find that in nine cases out of ten the 
customer will purc a low efficiency lamp and consequently 
the central station manager is furnishing from twenty-five to 
fifty per cent. more current than should be furnished if he had 
the right to say what kind of a lamp should be used. I know a 
company that I was called upon to advise with not long since, 
using low efficiency lamps, and carrying customers on the flat 
rate principle, that were furnishing 385% per cent. more current 
that would have given the same unit of illumination if they con- 
trolled the renewals of the lamp. In the meter system, of course 
there is more or less conflict with customers as to the amount of 
current used. In this connection I wish to call attention to the 
fact that there is a bill pending before the Canadian Parliament 
for the appointment of government inspectors of meters and if 
there is any question between the company and the consumer as 
to the amount of current used the meter is to be examined and 
if it is found that the meter is in good working order the cus- 
tomer pays the cost of inspection, and if the meter is out of order 
the company pays it. This makes an easy method of determining 
these disputes which so often arise. 

Mr. Scott thought it was only proper where a large quanti 
of water is used continuously or even occasionally that it shoul 
be measured, and the same rule would seem to apply to electricity. 
In dwellings it was good to have a meter but it was more satisfac- 
tory to have a flat rate for stores. We knew the hours required 
for lighting, the number of oe necessary, and he had found 
that the merchant is usually satisfied with a fixed charge whereby 
he can gauge his running expenses. He had on incandescent 
circuit 805 contract lights and 1317 meter lights. The contract 
lights last year netted very much more than the meter lights. 

Mr. BuRLEIGH: I am operating two stations; one of them was 
formerly operated on the flat rate. We are changing that entirely 
to a meter rate, and in making the change have cut down our 
output almost one-half without materially decreasing our revenue. 
I regard that as a great argument in favor of meters. I believe it 
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is the only plan, there is no other fair plan, whether it is a small 
customer or a large one. 

Mr. Carnes: We have tried both ways, we have tried the flat 
way and now we are trying the meter, and recently made a rule 
that we will not put in a light except by a meter. I will give you 
one point to show how it worked with us. We had all we could 
do to carry what light we had to furnish; we have a capacity of 
7,500 lights alternating ing 15,000 lights wired. ith the 
meter system we are now able to handle our costumers with per- 
fect satisfaction. 

Mr. Jouns, of Cleveland: We have recently introduced the 
meter system in our city. We have one hotel from which we were 
deriving a revenue of $175 on the flat rate montbly, and from 
meter readings the bill was $1,100 at 16 cents a thousand watt 
hours; so that you can see what the meter meant in that one case. 

Mr. WEEKS, of Kansas City : I think no matter what the com- 
modity is we have to sell, the only fair basis on which to sell it 
both for the producer and the purchaser, is a metric basis. I 
think the flat rate was one of the fundamental errors made by the 
electric light business at the outset. When our station was in- 
stalled, it being the first of the kind in the world, there were no 
meters and for some time we hesitated and refused to install the 
incandescent light for that reason. We finally under pressure in- 
stalled the incandescent system without service meters with the 
reservation that just as soon as a meter could be found we would 
have the right to install it. Upon that basis we undertook to give 
our customers a lamp for every gas jet, basing our charges upon 
their gas bills of the previous year. We finally gota meter to 
measure this service and found that we were getting pay for 82 
per cent. of our output. Wefound after we adopted the metric 
system that we reduced our output 50 per cent. and increased our 
revenue. 

THE CONVENTION here went into executive session. In execu- 
tive session the report of the Secretary and Treasurer were read, 
which showed between 80 and 40 new members had been gained 
at this meeting. 


CONVENTION NOTES. 


THE SOUVENIR OF THE CONVENTION took the shape of a very 
pey scarf pin in the shape of one of Gen. Washington’s swords. 
t was of sterling silver, with the hilt finished in blue enamel, 
There was quite a rush for these, and no small amount of amusing 
intrigue and diplomacy was used to obtain them when the supply 
began to run short. 


THE DANCE given at the hotel on Thursday night was a very 
bright and charming affair, thanks to the active supervision of 
Mr. C. A. Bragg, master of ceremonies. Dancing lasted for over 
three hours, and was very largely participated in. Few conven- 
tions have seen so many brides in attendance, and they were soon 
made acquainted with the fact that the Association boasts a 
number of talented waltzers. 


THE LECTURE on The Electric Lighting of the World's Fair 
and Some of Its Lessons,” by Messrs. T. C. Martin and Luther 
Stieringer (consulting electrical engineer of the Fair) drew a 
crowded house in the Grand Army Hall on Wednesday evening. 
About one hundred views were shown, a large number of whic 
were from photographs taken at night, of the fountains, search 
lights, cornice lighting, etc. Some of these photographs were 
quite remarkable. The lecturers have been collecting data and 
views for some time past. Special mention was made of the 
valuable help rendered by Mr. Oscar H. Baldwin, of the Westing- 
house Electric Co., who had managed to catch some 55 
good night pictures with his camera. It may be doubted whether 
so many night views of a scene have ever been presented before, 
but the use of non-halation plates has rendered work in this 
direction possible, that had not been previously contemplated. 


ASSOCIATION OFFICERS. —The new president of the Association, 
Mr. M. J. Francisco, is a member of several years’ standing, the 
president of the Rutland, Vt., Electric Light Co., an old insurance 
man, and prominent for his active hostility to municipal electric 
plants, against which he bas written and said a great deal. He 
will serve the Association zealously and loyally. His predecessor, 
Judge Armstrong, bas large lighting and railway interests at 
Camden, N. J. Mr. Wilmerding, first vice-president, is now the 
confidential associate of Mr. Samuel Insull in the management of 
the Edison Electric Light Co., of Chicago, with special charge of 
the operating department. He has had a large experience in arc 
lighting and is now acquiring an analogous but probably a more 
pleasing one in incandescent work. Mr. Frederick Nicholls, second 
vice-president, is a man of most varied and responsible office, being 
a large manufacturer, the managing director of the Incandescent 
Light Co. of Toronto, the president of the Brantford, Can., Elec- 
tric Street Railway Co.; vice-president of the Peterboro & Ash- 
burnham Street Railway Co., and coe manager of the London, 
Ont., lighting systems. Mr. Geo. F. Porter, the secretary, is about 
as efficient and energetic an officer as an Association ever had. 
The executive committee comprises men of prominence in the 
electric lighting industry, and active in the promotion of the 
common welfare. 
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EXHIBIT NOTES. 


THE ABENDROTH & Root Mrd. Co. which has been displaying 
so much successful energy of late in pushing ite Root boiler 
among electric light and railway plants was represented by Mr. 
Maclaren, than whom no one is better acquainted with the field. 


JEWELL BELTING COMPANY, of Hartford, Conn., were repre- 
sented by our old and true friends, C. E. Newton and C. L. Tolles. 
With their usual generosity on such occasions they were distribut- 
ing to their numerous friends an exceptionally handsome leather 
card case, forming not only an ornamental, but a really useful 
souvenir of the Washington Convention. On this occasion they 
had no large belts on exhibition, but both Mr. Newton and Mr. 
Tolles had small samples of Jewell belting in their inside 
pockets” which could be had on demand. 


DOUBLEDAY, MITCHELL & Co. were represented in force at the 
Convention, by the full strength of the firm, (except the com- 
pany), both Mr. C. D. Doubleday and Mr. P. W. Mitchell being 
present. They were exhibiting samples of the well-known flexible 
conduit of the American Circular Loom Company of Boston, in 
sizes varying from 1 inch to 1M inch inside diameter. They also 
showed a full line of the Doubleday-Mitchell quick break switch, 
in various styles, single, double and three pole, single and double 
throw, from 25 to 2,500 ampere capacity. 


DAVIDSON VENTILATING Fax COMPANY, of Boston, were repre- 
sented by their general manager, Mr. Frank B. Parsons, of 
ton. Mr. Parsons had with him several interestmg models of the 
well-known Davidson Fan and other ventilating apparatus which 
he showed to many interested in this branch of electrical en- 
gineering. The Davidson Company have just recently become 
exclusive agents for the Meston fan motor in New England and 
are preparing for a large demand during the coming summer. 
This was Mr. Parsons’ first electrical convention, but he apyrerce 
to be becoming rapidly initiated into the ways of electrical men 
on such occasions. 

PAGE BELTING COMPANY, of Concord, N. H., had their New 
York representative, Mr. George F. Moore, on the ground lookin 
after their interests, and giving away a large number of sm 
booklets containing a vast amount of useful information on 
the subject of belting and transmission of power by belting. 
The book contains some pictures of their World’s Fair belts, 
and Mr. Moore also distributing a number of interesting souvenirs 
of the World’s Fair which contains the now famous t re 
sentation of the St. Gaudens medal. Mr. Moore reports the order 
of a 48” link belt to be used for government work since his arrival 
in Washington, and an order of 1,000 feet for Yokohama, Japan, 
which orders have made. him quite well pleased with himself. 


THE New HAVEN INSULATED WIRE COMPANY, of New Haven, 
Conn., represented by Mr. C. I. Hague, showed a fan motor of 
new and original design. It carries a 24 inch fan, makes 720 
revolutions a minute and at 110 volta consumes 156 am ex- 
hausting about 7,500 cubic feet of air a minute, e name of the 
motor is the ‘‘ Metropolitan,” and it has a Gramme type of arma- 
ture, with only one field coil, with projecting lugs encircling the 
armature. The commutator is on the side of the armature frame, 
and the motor is fitted with carbon rod brushes which are self 
feeding. They also showed a M horse power slow speed motor 
which only revolves at 600 turns per minute, and which has had 
a large sale, over 400 being now on order. Doubleday, Mitchell 
& Co. are their New York Agents. 


THE STANDARD PAINT COMPANY, of New York, manufacturers 
of the world-famed P. & B. paint and other specialties, were rep- 
resented by Mr. Ralph L. Shainwaldand Mr. Frank S. De Ronde, 
the latter gentleman, as usual, being loaded to the muzzle with 
the famous silver-lined brand of fragrant P. & B. cigars, which he 
presented with his inimitable grace to one and all on the slightest 

rovocation. There was no real, live, red-headed P. & B. rooster 

ere on this occasion, but Mr. De Ronde was quite as efficient in 
sounding the praises and virtues of P. & B. as a panacea for all 
electrical ills. Mr. De Ronde had with him also some very choice 
literature on the subject of P. & B., and is introducing a new 
tape, which will stick as long as there is any wire left for it to 
cling to, and which is put up for the market in such neat little 
boxes that one wishes to buy as soon as he sees it. 


THE HART AND HEGEMAN MANUFACTURING COMPANY, of Hart- 
ford, Conn., were well represented by their popular treasurer Mr. 
A. H. Pease. They had an interesting exhibit of the favorite Hart 
snap switch in every variety, from the small 5 am size, up to 
thelr newest design of 50 ampere, double pole switch, which is a 
marvelously accurate, sure, and safe switch for its size. This 
switch has very heavy contact pieces and has ample ampere ca- 
pacity, so that there is no opportunity for its getting out of order, 
sparking or getting overheated and burning up. It has a double 
break, quick and sure, and attracted a great deal of attention 
amongst the electrical contractors present. Another specialty 
which appeared to attract the electricians is their new fi 
switches, especially the lock and key switch, which cannot be 
0 ted except by possessors of keys, and is therefore incapable 
of being tam with by meddlers. The flush switches have all 
handsome plates, finished to a high degree, with no screws in 
sight, and are elegant and substantial in design. 
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Dr. CHas. H. BOWEN of Washington was there with his port- 
able hanger for supporting cables in underground conduits. 


CAFr. WM. BROPHY was in attendance to represent insurance 
interests and to help find new definitions for “ fire-proof.” 


THE STIRLING BOILER Co. was represented by Mr. Fred. A. 
Scheffler, not only a steam expert but one familiar with the 
modern branches of electric light and power from his responsible 
work in the factories of the Westinghouse, Brush and other com- 
panies. 

THE ELECTRICAL & MECHANICAL ENGINEERING & TRADING 
Co. of New York, was represented by its president, Mr. J. H. 
Vail, who contributed one of the most valuable and instructive 
papers, and had to answer a good many questions about metallic 
returns, rail bonds, &c 


THE CARPENTER RHEOSTATS were represented by Meesrs. Car- 
nter and Shain, while associated with them Mr. H. Ward 
nard had some very novel and ingenious forms of electric 
heating and soldering tools that seemed destined to begin a new 
era in that part of the industry. 


CHAS. A. SHIEREN & Co. were on hand with their celebrated 
perforated leather beltin Po y adapted for electric light and 
street railway plants. Mr. Chas. A. Schieren, Jr. and their hust- 
ling salesman, Mr. E. P. Atkinson, were in attendance as usual, 
also their Philadelphia representative Mr. G. H. Fisher. 


THE JOHNS PRATT COMPANY, of Hartford, had their interests 
well looked after by Mr. E. B. Hatch, though their exhibit was in 
the charge of Mr. Henry G. Issertel of New York. No conven- 
tion would be perfect without Mr. Hatch’s cheerful presence, and 
he was at all times 1 to explain the many virtues possessed 
by Vulcabeston and moulded mica. 


Mr. CHARLES I. HILLS, of Hartford, Conn., of Novak fame, 
was lying, a ‘sheer old hulk” stranded at the Ebbitt House, 
waiting like Micawber of old, for something to turn up.” He 
is an opportunity not to be lost on other more fortunate lamp 
manufacturers, who are free to sell, as Charlie“ has the repu- 
tation of being the banner lamp salesman of the country. 


THE NATIONAL CARBON Co., of Cleveland, O., were represented 
by Mr. C. D. Smith, who paused for a few days in his travels to 
meet many of his numerous friends and talk carbon with them. 
The National Company will soon have a splendid new factory in 
Cleveland, which will be the finest manufactory of carbons in the 
country, with a very much larger capacity than their present 
accommodations. 


THE ELECTRICAL ENGINEERING & SUPPLY Co., of Syracuse, 
bad an exhibit at the lower end of the red room, which was very 
noticeable in the way of a slate switchboard with ebonized wood 
frame and containing a variety of their knifeswitches, ammeters, 
voltmeters, patent concealed terminal and brackets. Their new 
quick break switch was also a 0 The company was repre- 
sented by their manager, Mr. H. J. Gorke, Mr. J. L. Hinds and 
Mr. J. D. McIntyre. 


Messrs, Pass & SEYMOUR, of Syracuse, presented a beautiful 
isplay of porcelain goods, including some new and difficult pieces 
which they pride themselves upon accomplishing. One was a 
55 screen, 256 inches in diameter, which contained 365 holes. 
ey have a new insulating joint which is not affected by gas and 
has an inch insulating surface. Another special feature was their 
arc cut-out with porcelain case and cover. Mr. A. P. Seymour 
attended the exhibit each day. l 


THE EDDY ELECTRIC MANUFACTURING Co., of Windsor, Conn., 
were represented by Mr. A. D. Newton, who favored Washington 
with a brief and flitting visit. Mr. Newton did not require to have 
any anp os of their well-known type of motors and generators on 
exhibition, as they are so well known, but those interested in see- 
ing Eddy machines at work in Washington, had only to step 
up to several of the Government buildings, where they can be seen 
in actual operation, doing yeoman service, year in, year out. 


THE BRYANT ELECTRIC MANUFACTURING COMPANY, of Bridge- 
port, Conn., were represented by Mr. W. C. Bryant, who had a 
very attractive exhibit set up, composed of a number of sample 
boards, on which were shown a full line of the well known Bry- 
ant sockets, switches, cut-outs, rosettes, etc. Some of the switches 
shown were of new design, and an entirely new design of the old 
favorite k. w. cut-out formed a special feature of the exhibit. 
This cut-out still maintains its well earned lead, and Mr. Bryant 
has recently made such changes in its design, as to enable him to 
put them on the market at a considerably lower price than here- 
tofore. They showed also a new covered 500-volt cutout, which 
fills a long felt want, as it effectually prevents the molten metal 
of a blown fuse from scattering over surrounding objects to the 
danger of their ignition from the heat of the metal. Cleveland arc 
light cutouts of new and old design were also shown, the new de- 
sign exhibiting mang marked improvements over the old one in 
i substantial features of construction and flreproof 
9 1 es. 
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THE ELECTRIC STORAGE BATTERY Co. of Philadelphia displayed 
a variety of their battery plates and the merits of their celebrated 
chloride aocumulator were set forth by Mr. J. R. Williams. 


MR. W. J. NEWTON was awarded the palm as the Beau Brummel 
of the convention. He represented the Newton Electric Co. of 
New York and showed samples of their cut-outs, switches, cord 
pendants, pole indicators, etc., of which they make a specialty. 


THE COLUMBIA RUBBER Works Co., of New York and Akron, 
O., had their trusty representative Mr. J. C. Pierrez on the ground 
looking after their interests and those of the Goodrich Hard Rub- 
ber Co. Mr. Pierrez had no samples in sight, but was full of in- 
formation regarding all uses for hard rubber goods, not omitting 
the latest development in their business regarding the manufac- 
ture of the shells for telephone which they are now making 
and selling by the thousand. 


THE Vacuum OIL Co., of Rochester, N. V., were represented by 
their special manager of the electrical department Mr. E. A. 
Record of Boston, who circulated around in his usual well lubri- 
cated manner, instilling a vast amount of useful information on 
the subject of oils into the ears of all consumers of this very 
necessary product. It matters not for what purpose one may want 
an oil, Mr. Record has a particular quality which will just suit 
and the high reputation enjoyed by his company in this field 
always bears him out in his statements, 


THE OKONITE Co. was represented by Capt. W. L. Candee and 
Mr. G. D. Manson, with whom was associated Mr. G. W. McKin- 
lock, of the Central Electric Co. of Chicago. As usual, the Com- 
pany was rather slow to bother its friends with samples of wire 
and cable that had been seen before, many atime and oft, but 

referred to dispense a „ hospitality. On Wednesday even- 
Ing these gentlemen too 5 of a restaurant in the vicinity 
of the Pension Office, and there entertained a large company of 
friends with an oyster supper, to the pleasant accompaniment of 
a neat performance by the two Boccaccios,” Messrs. C. A. Bragg 
and Alec. Patterson. 


THE CARPENTER ENAMEL RHEOSTAT Co. exhibited for the first 
time an invention of H. Ward Leonard which promises to be of 
great importance for rheostats and electrically heated tools and 
utensils, On account of patents still pending the full details were 
not made prone but the important results accomplished will be 
evident when it is stated that any device for the conversion of 
electricity into heat such as soldering irona, flat irons and certain 
rheostats can be constructed under the Leonard invention so that 
the device can, if desired, be operated continuously at a red heat 
or lower temperature without any destructive effect. Under the 
Leonard principle a No. 18 B. & S. German silver wire has been 
made to carry à current of 80 amperes instead of 4 amperes which 
would be its full current ore if e to the air as usual. 
The nter Co. is now ready to orders for the Leonard 
ue soldering iron which they are placing on the market at $5 
each, 


THE BERLIN IRON BRIDGE Co., of East Berlin, Conn., were 
represented by Mr. Burr K. Field, who secured a good position in 
the red room for an interesting model of their patent anti-con- 
densation roof lining, which they have sold to so many electric 
light and power stations within the past year or two, and which 
is giving great satisfaction. The section showed the ordinary 
galvanized iron roof inside of which are two layers of waterproof 

per, then two layers of asbestos paper, which are kept in place 

y a light wire netting. The iron purlins supporting the whole 
are 80 inchesapart. No condensation can take place on the inside 
of such a roof, and after an experience of about two years the 
Berlin Iron Bridge Company recommend its adoption for all iron 
roofs with the utmost confidence. The waiting stand of one of the 
Washington street railways is equipped with this lining, as also 
the roof of the United States Electric Lighting Company’s station 
in Washington. 


THE HAMMOND CLEAT AND INSULATOR Co., of Boston, were 
represented by Messrs. Frank W. Brigham and David J. Cart- 
wright, and showed an extensive line of Hammond cleats, insula- 
tors, fuse rosettes, fuseless rosettes, waterproof sockets, wall 
receptacles, trolley guard insulators and porcelain arc light 
hanger-boards. Their new fuse rosette, illustrated with others 
of their most recent specialties in another column, is the 
only rosette made entirely in one piece with interchangeable fuse 
slide. It is absolutely waterproof and fireproof. The arc light 
hanger board made entirely of porcelain is new and possesses a 
number of important improvements over the old form of board. 
All the short circuit wires and connections are in plain sight on 
the outside, and there are no concealed parts or connections of 
any kind. They are also made adjustable so that one board will 
do for all three sizes of lamps in use, with plain lever or jack- 
knife switch. The trolley guard insulator is also new and is 
made in one piece, and can also be used as a strain 
insulator. All Hammond cleats can be put up with common nails, 
saving $3.00 to $5.00 per thousand on construction work, 
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THE WASHINGTON CARBON Co. was represented by Mr. J. S. 
Crider, who was passing around sections of their new cored car- 
bon, used for both arc and incandescent circuits; this is an 
article never before produced in this country. 


Gen, E. S. GREELEY, for once in a long while graced a conven- 
tion with his amiling countenance and affable manner. As the 
Greeley company handle everything in the electrical supply line 
they did not deem it advisable to attempt to make an exhibit. 
Mr. Greeley, assisted by Mr. F. A. Magee, had an opportunity to 
shake the hand of many of their old friends and customers. 


THE SIMPLEX ELECTRICAL Co., of Boston, were represented by 
Mr.J. H. Mason, who, while he had noexhibit, managed to find a 
number of friends interested in talking insulation, and extolled the 
particular virtues of the old standard Simplex” wires. A con- 
vention without Simplex would seem unnatural. 


THE JONES UNDERFED MECHANICAL STOKER, was looked after 
by Messrs. F. G. Bolles & Co., of Washington, who had a number 
of other specialties in engines and mechanical engineering appli- 
ances, adaptable to electric light and power stations. The Jones 
stoker is receiving much attention from engineers at present, and 
bids fair to become extensively adopted in the near future. 


MR. Lovis STIRN, President of the Universal Electric Pull 
Socket and Switch Co., New York, did not fail to attract the 
attention of every visitor to their novel pull sockets and switches 
as they passed up and down the stairs. Their sockets are adapted 
to all lamps and met with great favor. Mr. J. P. Freeman, the 
Electrical Inspector of Fire Underwriters for the District of Col- 
umbia, readily approved of both switch and socket and placed 
a handsome order for both with Mr. Stirn. 


THE INDIANA RUBBER & INSULATED WIRE Co., of Marion, Ind., 
had Mr. Frank W. Brigham of Boston in charge of their exhibit 
of wires and cables, which are all rubber cover These samples 
embraced all ay s being solid, stranded or in cable form, for all 
capacities of light and power work. The insulation is rubber, and 
is double, the centre core being white, strongly braided and made 
for absolute safety. Large stocks of these wires are carried at 220 
Devonshire street, Boston, and at 84 Frankfort street, New York, 
for quick shipment to all Eastern points. 


THE Rigs ELECTRICAL SPECIALTY Co., of Baltimore, were ably 
represented by Mr. Elias E. Ries, president and general manager 
of the company. They had on exhibition a full line of the well 
known Ries regulating sockets and switches which attracted con- 
siderable attention. The regulating switches are a recent produc- 
tion of the company and operate the same as the socket—that is, 
the same reaction coil within the switch regulates the degrees of 
light to any number of lamps from one to ten or more by a simple 
movement of the switch handle. The lamps are thus re ted 
to burn anywhere from their full brilliancy of 16 c. p. through 
various stages down to less than 1 c. p., after which the lamps 
are thrown out altogether, as in ordinary switches. These devices 
are intended for use instead of the regulating sockets in cases 
where the lamps themselves are out of reach or where a number 
of lamps are to be controlled simultaneously. The Ries Co., also 
exhibited photographs of their new Ries & Scott single and two 
phage alternating motors, a line of which they have in operation 
at their office at 7 Gay street, Baltimore. 


THE BUCKEYE ELECTRIC Co., of Cleveland, O., were repre- 
sented by Mr. George R. Lean, who had with him a small port- 
manteau containing samples of the well known Buckeye incan- 
descent lamps, plain, colored and frosted. Special attention was 
called to the 50 volt coil filament lamp, the only lamp of the kind on 
the market, and much interest was shown in their new non-in- 
fringing seal which is a marvelously clever device. On one of the 
stairs of the hotel, they showed one of their ordinary Buckeye 81¢ 
watt lamps, and in the red room they showed their special 110 volt 
coil filament lamp, which is extremly small, and very well adapted 
for house and ship lighting. Considerable comment was made 
regarding the advantageous position which they occupy at present 
owing to the peculiar condition of incandescent lamp litigation. 


WESTINGHOUSE, CHURCH, KERR & Co., of New York, were 
ably presang at the Convention by Mr. I. H. Davis, though 
Mr. William Lee Church put in an ap ce on the last evening. 
Mr. Davis, besides paying considerable attention to their standard 
features of electrical engineering in their now well known type 
of Kodak stations, equipped with direct connected engines, 
mechanical draft and mechanical stokers, paid special attention 
to increasing the interest of central station men in their new 
combined ice-making and electrical plants, and succeeded in 
commanding a great deal of attention. Westinghouse, Church, 
Kerr & Co. are now recommending the adoption of ice-making 
as an auxiliary to electric lighting, as forty cent. of the cost 
of manufacturing artificial ice is labor, and a large part of this 
expense is eliminated by the fact that in most central stations 
this labor has to be preeent in the day time, earning little money 
during the light day load. Should an ice plant be installed this 
labor could be turned to good account, and the product of the 
labor—ice—easily disposed of at a good profit. 
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THE ELECTRIC APPLIANCE Co., of Chicago, had Mr. F. W. 
Brigham at the Ebbitt House who, among a multitude of other 
interests, had still some time left to devote to their interests, 
though they made no special display. 


THE CHAPMAN VALVE Co., of Indian Orchard, Mass., were 
represented as usual by Mr. Edward L. Ross, who managed to 
pat in some good words for Chapman valves in central stations. 

. Ross did not require any samples of his goods with him but 
took pleasure in referring to the stations of the United States 
Electric Lighting Co., The Metropolitan Street Railway Co., and 
the Washington & Georgetown Railway Co., all of Washington 
and all of which are equipped with Chapman valves. 


THE STANDARD UNDERGROUND CABLE Co., of Pittsburgh, Pa., 
were represented by Mr. J. W. Marsh, vice-president of the com- 
pany and our old friend Mr. George L. Wiley, of New York, with- 
out whom an electrical convention would indeed be incomplete. 
Mr. Wiley secured a pretty parlor on the first floor of the Ebbitt 
House, where he entertained hosts of friends, and showed a few 
samples of the well known Standard underground cables, par- 
ticularly interesting being a few samples of the cables used in the 
$250,000 contract for underground feeders for the Philadelphia 
Traction Co., of Philadelphia, the largest contract for cables ever 
placed in this country. 


EUREKA TEMPERED COPPER Co., of North East, Pa., were re- 
presented by Mr. John R. Coffman, who showed a full line of 
their specialties in tempered copper, consisting of commutator 
segments, for arc and incandescent dynamos and motors, commu- 
tators complete, dynamo brushes, arc and incandescent, and the 
Eureka gauze brush which is made up of a multitude of small 
wire, and has given great satisfaction, wearing perfectly 
smoothly, and incapable of unravelling owing to its uliar con- 
struction. They also showed a very useful carbon brush holder 
for street car motors, and all kinds and sizes of sheet copper of 
different widths and gauges. Their new Eureka dry battery also 
formed an interesting feature of their exhibit. 


THE HELIOS ELECTRIC Co. of Philadelphia, were represented 
Mr. Thomas Spencer, who talked about the virtues of ane 


elios alternating arc lamp and the “poorer economy cor k 
ormation regarding these 


b 

Spencer distributed much useful in 
specialties, drawing attention to two ial features, namely, the 
refiecting enameled plate, by which all the light is utilized down- 
wards, and the fact that these lamps burn with a much reduced 
arc, eliminating in a great measure the objectionable hummin 
noise, common to most alternating arc lamps. The economy o 
the 71 8 5 of running these arc lamps in parana simply, is ac- 
complished by the Spencer economy coil which is used in con- 
nection with the lamp, which enables the Helios lamp to become 
a valuable and suitable lamp for inside lighting. 


THE ROYAL ARO ELECTRIC Co., of New York, were well repre- 
sented by Messrs. I. E. Howard, L. B. Marks, A. H. Patterson and 
J. J. Gates. They exhibited two arc lamps in the main hall of the 
Ebbitt House, and one outside on the corner of F st. and 14th st., 
all equipped on the Howard system. These lamps elicited perhaps 
the 5 amount of attention of any exhibit at the Convention 
and Messrs. Howard, Marks and Gates were kept busy from early 
morning till late in the evening answering the multitude of ques- 
tioners. The Howard device, which can be applied to any arc 
lamp, reduces the cost of trimming to a minimum, ordinary car- 
bons lasting for about 60 hours, and special carbons over 200 
hours. Merchants using the Howard system on their arc lamps 
are enabled to save a large percentage on insurance, the Board of 
Fire Underwriters in Hartford, where there are about 500 lamps 
operated on this system, having allowed the merchants in that 
city a reduction of 883 per cent. The Royal Arc Co. are now in cor- 
respondence with electric light companies all over the Uuited 
States, relating to the adoption of their system. 


THE GENERAL ELECTRIC COMPANY was represented by Messrs. 
S. Dana Greene, A. D. Page, Chas. B. Davis, T. Beran, Wilson 8. 
Howell, A. B. Herrick, F. C. Todd, J. McGhie and one or two 
others, all more or less attached to the lighting and lamp depart- 
ments of the General Electric business. though its Supply 
Department made no special display of any of the novelties it 
recently brought out, we noticed the new Thomson 98 arc lamp 
for incandescent circuits suspended in front of the Washington 
Agency, across the street from Headquarters. The simplicity of 
the lamp mechanism excited more than ordinary interest. The 
Supply Department showed also some of the new arc and railway 
wattmeters, constructed on lines somewhat similar to those of the 
well known recording wattmeters. Mr. McGhie, the company's 
press agent, reports that the General Electric Company is doing a 
really remarkable business, considering the hard times. Sts 
Schenectady Works are swamped so far as its railway motor and 
enerator departments, and cut-out, switch, regulator and other 
epartments are concerned. The meter and arc lamp departments 
at Lynn, are both working full blast to fill the orders continually 
pouring in, and the Lamp Works at Harrison are, to day, many 
5 lamps behind on their orders, despite their extensive 
facilities. 
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THE Brush ELECTRIC Co., great progenitor of the companies 
that originally formed the Association, was most admirably rep- 
resented by Mr. 8. M. Hamill, jr. and Mr. Prentiss. 


Messrs, P. J. MurpaHy & Co. of New York had an elaborate 
display of slate finished in marble, oak wood, polished black, 
Mexican Onyx and many other styles used for switchboards, bases 
and all manner of purposes where slate is required. They also 
had a new combination brass bolt and cap for mounting switch- 
boards on either wood or iron frames. Mr. P. J. Murphy was 
present and, we hear, pocketed some fine orders. 


THE BALTIMORE & Omio R R. Co. deserve a word of praise 
as one of the most obliging and considerate railway companies 
that the association has ever had to deal with. It not only ran 
its fine special train with nearly 200 passengers over the road at 
a record-breaking rate of speed, but showed itself in a variety of 
other ways most anxious to treat the members handsomely. To 
deny it this brief word of praise would be sheer injustice. 


THE NEw YORE AND ORIO Co. were represented by their secre 
tary, Mr. W. D. Packard, and their Philadelphia agent, Mr. B. B. 
Downs. A display of incandescent lamps was shown in various 
sizes ranging from the 5 candle power baby to their mogul of 500 
candle power, one of which was placed in the centre of the red 
room to give light for the exhibitors. The above display was also 
combined with that of the Packard Electric Co., who manufacture 
the Packard transformers. 


THE PRTTINGELL-ANDREWS Co., of Boston, were well repre- 
sented by Mr. C. B. Price, who without any samples, contented 
himeelf with circulating amongst the electrical men, and 
looking up the prospects of his staff in the spring for their well 
known specialties, paying special attention to the prospects of 
railway business, a branch which they have recently taken up on 
a larger scale. Mr. Price was well pleased with his visit and re- 

rted increasing prospects and much promise for good business 
in the near future. 


TBE MATHER ELECTRIC Co., of Manchester, Conn., were rep- 
resented by their new vice-president Mr. T. C. Perkins, who did 
not bring any samples of his goods with him, but contented him- 
self with showing his friends numerous plants in the city of 
Washington installed by his company, there being in fact a plant 
of 600 lights in the Ebbitt House, of the Mather system installed 
about two months ago. Mr. Perkins claims that there are more 
isolated Mather plants in the city of Washington than those of all 
the other electric companies combined. Mr. Perkins was well 
pleased with his trip to the Capital, and claims to have practically 
closed several more important contracts for large buildings in the 
city. 

THE HOLTZER CABOT ELECTRIO Co., of Boston, were repre- 
sented by Mr. H. E. Hall, and had their exhibit installed in the 
store of our well known friends, Royce & Marean, of Washington. 
They showed tbeir new alternating fan motor with a 12 inch fan, 
of t power and capable of running at two speeds, 1500 and 

revolutions per minute, by means of acommutating switch at 
the base. This machine, unlike most other alternating fan motors, 
starts at once at full speed, and is not dependent upon any syn- 
chronous movement with the generator. They also showed a all 
line of direct current fan motors of all sizes from 110 to 500 volts. 
Their new ceiling fan of entirely new design, attracted a great 
deal of attention, as it is the only fan of this kind in the country 
equipped with alternating motors. The peculiar feature is that 
the globe supporting the fans is revolved by means of a small 
friction pulley on the extension of the armature shaft. The alter- 
nating of this fan is fitted with ball bearings, runs very 
noiselessly, and is very economical, consuming only 70 watts. 


THe PHILLIPS INSULATED WIRE Co., of New York, whose 
factory is at Pawtucket, R. I., were represented at the Convention 
by Mesers. H. C. Adams and A. A. Knudson. Their exhibit was 
composed almost exclusively of their new Ideal wire, and a 
practical test under water’was shown which attracted a great 
deal of attention from those interested in insulation tests of wire. 
Two coils of wire, each about 25 feet long were shown, submerged 
in a basin of water, through which passed current for an incan- 
descent lamp in the immediate vicinity. These coils have been 
submerged for over two months, having been put into water 
December 26th, 1898, at 5. P. M., and they were brought to Wash- 
ington se i in a waterproof bag. No appetent escape had 
yet shown itself, and the incandescent lamp burned perfectly, 
steadily and brightly. The insulation consists of raw cotton ap- 
plied to the wire by a patented process. The method of applying 
the raw cotton is such that it produces an insulation apparently 
quite homogeneous, with very high insulating properties. It is 
well adapted for outside line construction, where good insulation 
is wanted, as it will not deteriorate Jike so many rubber insula- 
tions, though it is not recommended for continual submersion. 
It is attracting much attention amongst the trade, and is already 
being largely adopted especially by the telephone companies for 
ary aerial lines where formerly rubber covered wires were 
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THe CUTTER ELEcTRIC & MANUFACTURING COMPANY, of Phila- 
delphia, were represented by Messrs. H. B. Cutter and C. E. 
Bibber, who showed some very interesting and novel features in 
switches and lock switches. The first of these was the Automatic,“ 
the money saver, a switch so arranged in a door lock, that when 
the guest of the hotel leaves his room, the locking of the door 
turns out the incande-cent lights on the inside. Then they showed 
a switch for use in dark closets, safes, &c., where the closing of 
the door shuts off the inside light. A full line of C. 8. flush com- 
mutation switches were shown, by which a lamp or circuit of 
lamps can be operated from three or more stations. Probably the 
most interesting feature of the exhibit was the C-S automatic 
cutout for electric cars, which effectually protects the armature, 
and at the same time prevents any sparking when the circuit is 
broken, and has none of the bad features possessed by so many 
other automatic cutouts for this purpose. 


Mr. Henry G. ISSERTEL, E. E., was formerly associated 
with the A. B. C. Company, of New York, but now occupies 
the unique ition of electrical broker, in which capacity 
Mr. Issertel keeps abreast of the times in the most recent 
novelties, and keeps in touch with the central stations at 
all times, carrying the best articles at the lowest prices. 
On this occasion Mr. Iasertel showed a very handsome board con- 
taining some beautiful samples of Iona specialties manufactured 
by the Iona Manufacturing Company of Boston. They make a 
specialty of decorative China switches for the interior of houses 
and the designs in general are extremely handsome. There were 
also shown numerous samples of the well known specialties of the 
H. W. Johns Company of New York, in vulcabeston and moulded 
mica, for electric light and railway purposes. Mr. Iseertel also 
represents the Bernstein incandescent lamp, although there was 
no display made, Mr. H. B. Cram not being able to be present this 
year. Mr. Issertel distributed to a select few of his more intimate 
friends a complete box of choice chips, with whose use some of 
the delegates to conventions are not totally unfamiliar. 


THE INTERIOR CONDUIT AND INSULATION Co., of New York, 
represented by Mr. Romaine Mace, exhibited two very handsome 
boards fitted up with samples of interior conduit in all styles, 

lain, brass covered, and iron armored. The last style of conduit 

ing their latest production, and the most perfected, attracted the 
greatest attention, and samples of these goods were shown from 
1 inside diameter to tubes as large as 8 inches inside diameter. 

he conduit of their usual manufacture is inserted in ordinary 
wrought iron water pipe tapped at both ends, the joints being 
made by iron couplings, a fibre washer being inserted between the 
two lengths of conduit, thereby making a perfectly watertight 
joint. This form of conduit has specially recommended itself to 
architects, from its substantial nature, and from the ease with 
which it can be installed in buildings without the necessity of 
waiting for masons and plasterers, the installation of the conduit 
being perfectly feasible at the same time as the construction of 
the iron work of the building. They also showed a new conduit 
fitted with interchangeable safety fuses, mounted on detachable 
safety catches. Mr. Mace also distributed catalogues of the 
Interior Conduit Company’s motors and dynamos, which have 
recently had a large sale for marine pu . He gave away 
large numbers of the latest number of the admirable Architects’ 
Electrical Bulletin published by the Interior company, and which 
was a particularly handsome and interesting issue. 


THE W. S. HILL ELECTRIC Co., of Boston, were well repre- 
sented by Messrs. W. S. Hill and George M. Poor, who exhibited 
some of the handsomest and most substantial switches at the con- 
vention. The exhibit consisted of a solid polished oak table 
four feet square, supporting two frames set diagonally and pitched 
like a roof meeting at the top. on which were mounted two 
solid slabs of Tennessee marble carrying the switches. The 
exhibit was complete in every detail, the whole being 
eliipped from Boston in parts, and set up in Washington 
in 85 minutes. On one side was mounted a 1,000 ampere, three 
pole, double throw switch, one of a lot of 185 recently made and 
shipped to the Philadelphia Traction Company of Philadelphia. 
This switch occupied the whole of one side and is of the most solid 
construction and handsome appearance, the brass work being fin- 
ished in the highest degree, as are all the switches made by this 
company. On the other slab of slate, a 1,000 ampere single 
pole double throw switch occupied the position of honor in the 
centre, flanked on either side by a 100 ampere, double pole, sin- 
gle throw switch, one having fuse connections on the face of the 
slab, and the other having similar connections on the back of the 
slab, showing the two methods of accomplishing the same object, 
Above the switches were shown on one side two new alosel 
switches, and on the other side two Hill plug locking cutouts. 
On the left hand upper corner was shown a switchboard rheostat 
and on the other corner was shown the new Doane lightning ar- 
rester, illustrated in another column of this number. Lying loose 
on the table was shown a section of the regular Hill arc switch- 
board, showing the breaking and transfer plugs. The whole ex- 
hibit was extremely handsome and appropriate and refiected 
great credit on the Company, 
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Mr. C. H. McINTRE was on hand with samples of the well 
known Moelntire joints, whose use is now so universal in the 
various branches of the industry. 


THE BELKNAP Moror Co., of Portland, Me., were represented 
by Mr. Brown, who looked well after the interests of his company 
from down East, though he had no exhibit. 


THE CONSOLIDATED ELECTRIC STORAGE Co. of New York were 
on hand with a variety of storage battery plates made under the 
Brush and other patents. The company were ably represented 
by Mr. Wm. Bracken and Dr. P. G. Salom. 


THE FALLS Rivet & MACHINE Co., of Cuyahoga Falls, N. V., 
were represented by Mr. E. L. Babcock, who had his son with 
him. e many virtues possessed by the Falls Rivet clutches, 
were well stated by Mr. Babcock who lost no opportunity of talk- 
ing with his many friends amongst central station men. 


Mr. FRED. A. DUGGAN, proprietor of the Imperial Porcelain 
Works of Trenton, N. J., found business too 5 to admit of 
his making an exhibit at the convention. He arrived, however, 
on the third day with a few samples of their porcelain specialties 
and distributed some of their new illustrated price lists. 


Mr. P. H. ALEXANDER, of Baltimore, who has now taken u 
the profession of Consulting Electrical Engineer, circula 
among his numerous friends in the corridors of the Ebbitt House, 
and renewed many friendships. Mr. Alexander was looking well, 
and 1 to be as well posted on current topics as ever, and 
talked with his usual suavity of manner and impressive effect. 


Mr. W. J. MORRISON was very much in evidence as usual, as 
representative of the Fort Wayne Electric Co., with one or 
two purchasers of pene to whom he could refer inquirers 
as to the excellence of the apparatus. Mr. Morrison had a cheery 
word for the disconsolate, a bottle for the sick, and a card layout 
for the festive, as well as philosophical reflections for the high 
minded and serious remarks for the elder and the deacon. He was 
as ever, a convention in himself of all the amiabilities. 


Mr. FRANK RIDLON, of Boston, was rather unfortunate in his 
visit to Washington, as he was attacked with a serious sickness 
on the very evening of his arrival, and had to be removed to the 
house of some friends. He managed to recover sufficiently, how- 
ever, to be able to show himeelf around the corridors of the hotel 
for one day before the Convention adjourned. Mr. Ridlon has 
come to be looked upon as a natural adjunct to an electrical con- 
Manis and his portly form and smiling countenance were much 
missed. 


THE WESTON ELECTRICAL INSTRUMENT Co., of Newark, pre- 
sented one of the most prominent exhibits in the red parlor where 
all their latest novelties in electrical instruments were displayed 
and attracted considerable attention. Oneof their most novel in- 
struments shown was their new Van Vleck station ammeter and 
voltmeter of the edgewise pattern for central station work especially 
convenient where space is limited. The company were represented 
by Mr. Edward Weston, Prof. R. O. Heinrich and their New York 
selling agent Mr. Chas. D. Shain. 


THE WHITTINGHAM ELECTRIC HEATER was shown by Mesers. 
E. B. Gawthrop, F. F. Della Torre, C. C. Hughes, 915 Equitable 
Building, Baltimore. The apparatus is very 3 and at- 
tracted a large amount of attention. It consisted, essentially, of 
iron tubes encasing glass tubes with sand packing between, and 
a coil of wire running through the glass in suchwise that the 
spirals touched the glass. The ends were stoppered with lava tips. 
he wire was No. 22 iron, and the glass tubes were about 3¢ inch 
in diameter. The heater and oven was built up of eight 1-inch 
tubes 18 inches long, while the same idea was also carried out in 
another form for kettle boilers, griddles, &c. The device heated 
up with remarkable rapidity, and was said to be very durable and 
economical, 


THE F. P. LITTLE ELECTRIC CONSTRUCTION AND SUPPLY COM- 
PANY was represented by Mr. F. P. Little himself, the treasurer, 
Mr. F. W. Williams, and by Mr. J. F. Kester, the inventor of the 
famous Kester arc lamp. The exhibit of this company was in 
the red parlor and consisted of arc lamps for direct incandeacent 
circuits between 50 and 120 volts, arc lamps for alternating 
circuits from 50 to 100 volte, besides lamps for constant current 
circuits of from 6 to 10 amperes. Thecompany also showed a line 
of single and double throw knife awitches for station use. It had 
also on exhibition some Kester commutator compound which is 
fast becoming popular for dynamo and motor commutators. The 
aro lamp which was burning so beautifully in the red parlor during 
the Convention, was a Kester” constant potential lamp, running 
from a 110 volt circuit. This lamp will feed within 3 volts. From 
time to time Mr. Kester placed globes of different descriptions on 
his ponent illustrated how expeditiously this change could be 
made. Mr. Little naturally feels good over the fact that by the 
third day of the Convention he had taken actual orders for more 
than 70 of these ‘‘ Kester” arc lamps, to be delivered at once. After 
the Convention Mr. Little left for Asheville, N, C., where he 
intends to take a much needed vacation, 
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THE CHas. MUNSON BELTING Co. were nted by their 
8 a A. Groetzinger and their Chicago representative 
. H. Shay. 


Mn. FRKL ix Haac, of the American Silk Mfg. Co., Philadelphia, 
presente a few samples of their patent silk machine wipers. 
ey are said to be economical, safe and practical. 


Messrs. DrEHL & Co., of New York, were represented through 
their Washington agents, Messrs. Jordan & McLeod. They had 
on exhibition one of their most recent inventions—a combination 
electric fan and electrolier, containing six incandescent lamps 80 
arranged that one or all can be used, the lighte and fans being in- 
dependent of each other. 


Mr. JOHN MCLEER, the electrician of the Camden & Amboy 
division of the Pennsylvania R. R., was one of the moat intelligent 
and quietly observant visitors to the convention. His presence 
may well be regarded as a sign of the manner in which electricity 
now touches the largest and most varied interests and is watched 
by their progressive officials. 


THE GENERAL INCANDESCENT ARC LIGHT Co. had several of 
its handsome lamps in service in the hotel. Its two-light chande- 
lier on the second floor was a beauty and attracted considerable 
attention. Both alternating and constant current lamps of their 
most attractive patterns were scattered about the building. Mr. 
S. A. Douglass assisted by Mr. E. Lavens and Mr. G. Kirkegaard 
was kept busy showing their lamps to visitors. 


Royce & MAREAN, represent to many electrical people the 
central, permanent point of interest in Washington, and their 

re soe gud the Convention Hall was a t rendezvous during 
the week. Mr. Royce was more attentive and obliging than ever, 
and was asked in return to take up half a dozen new agencies. 
Should he do so, it is his intention to issue shortly another edition 
de luxe of his beautiful and copious catalogue. 


THE COLUMBIA INCANDESCENT Lamp Co., of St. Louis, was 
represented by President J. H. Rhotehamel, who thus had the 
pleasure of meeting a good many customers and of repeating to 
several inquirers his statement that he intended to carry out to 
the end his hitherto successful legal fight, and that all purchasers 
would be protected and teed by his company. Mr. 
Rhotehamel indicated some interesting new ideas and lines of 
development. 

THE CROCKER-WHEELER ELECTRIC Co. were well represented 
by Dr. S. S. Wheeler, Mr. H. L. Lufkin and a beautiful new 
armature. The store of Royce & Marean was frequently visited 
by those who wished to examine the armature, which weighed 

pounds, and was built up entirely without wire ‘and without 
solder, and finished in the highest possible style of the motor- 
making art. The company has lately been invited into a number 
of new fields of motor design and application and is again busy 
with wonted orders from central stations. 


Mr. W. Forman COLLINS, the business of the Western 
Electrician, deserved a better fate than attended him. It was his 
first convention as one of the proprietors of that journal, and 
he had made the trip from Chicago in spite of sickness. Arrived in 
Washington he had to succumb to pain and fatigue, and although 
he struggled bravely into his clothes once or twice, the larger 
part of the week was spent in bed. He received a great many 
callers and sympathizers in his room, and heard many regrets at 
his enforced absence from the convention hall. 


THE NORWICH INSULATED WIRE Co. was 5 by Mr. 
Geo. J. Jackson, who showed with pardonable pride the latest pro- 
duct of the Company's works. This consists of a three conductor 
cable intended for an alternating 8-wire circuit and weighing 15 
Ibs. to the foot complete, while the copper alone weighs 9 lbs. per 
foot. Thecable is built up of a central stranded core insulated with 
the company’s paper insulation and having laid about its circum- 
ference the two outside conductors, the combined conductors 
having an area of 3,000,000 circular mils. The cable is en- 
closed in wrought iron or lead pipe. The exhibit also included a 
display of 105 different samples of wires and cable made by the 
company, from No. 22 to 8,000,000 circular mils area. 


THE LOVE CONDUIT 5 SysTEM which has been “fea 
and frequently descri in these pages was 5 a 
great ae delegates, under the guidance of the electrical 
engineer of the road upon which it is used, Mr. M. D. Law, 
one of the oldest members of the association. One of 
the editors of the ENGINEER visited it immediately after 
the extremely heavy snowstorm of Sunday and Monday, and 
found it in admirable operation, although at one end water was 
pouring into it from melting snow banks just as though it were a 
tank. The general impression among the delegates was that it 
showed conduit roads to be entirely and commercially operative. 
As one of the best known engineers in the field put it: This road 
is just as far along as was Frank N = pioneer road at Rich- 
mond, and it will be just as much a historical starting point.“ 
Mr. Law deserves much praise for the work he has done in devel- 
oping and perfecting Col. Love’s ideas. 


March 7, 1894.] 


Mr. C. S. Van Nuis traveled around with a miniature Ajax” 
switch in his pocket. 


THE NEw YORK INSULATED WIRE Co., were represented by 
Mr. Frank Harrington. 


Toe LAROO R ELECTRICAL WORKS were resented by Mr. 
Frank R. Ford. It had been the intention of Mr. . A. LaRoche 


to attend but very important business called him away in another 
direction. 

THE DONALDSON-MORAE STORAGE BATTERY was shown in one 
of Ge pano and exemplified a practical type now in large use 
in Washi n, Baltimore, etc. They were represented by Mr. W. 
W. Donaldson and Mr. Smith. 


THE WESTINGHOUSE ELECTRIC & Mra. Co. were opran en by 
Messrs. Baldwin, Stilwell, Townley, Bragg, Scott and Heinrichs. 
A neat pampblet was distributed, on the merits of the Westing- 
house series direct current arc lighting system. 


Mr. J. A. Pentz of Philadelphia showed a most ingenious and 
novel form of storage battery plate of the Planté type, produced 
in a manner new to the art and permitting a very rapid forma- 
tion of the cell, as well as of enormous capacity. tails may be 
looked for at an early date. 


THe ELECTRIC CONSTRUCTION AND SUPPLY Co., represented by 
Mr. R. B. Corey, had been preparing a fine exhibit of its arc lamps 
on incandescent circuits in Washington for some time past, and 
the result was that delegates found hundreds of these lamps in 


choice positions all over the city. 


THE AMERIOAN ELxCrRIO Mra. Co., oF Sr. Louis had no 
exhibit at the convention but were ably represented by Mr. Louis 
Nahm, who distributed a very choice little souvenir in the shape 
of an American lamp resembling a balloon, with rigging and 
basket attached. It is at once pretty and ingenious. 


THE SUNBEAM Lamp Co., was represented by Mr. F. S. Terry, 
to whom an electric light convention is buta gathering of old 
friends and acquaintances not a few of whom hastened to extend 
him their warm and bearty wishes for a new career of larger pros- 
perity, under the changed conditions. Few men in the field present 
so strong a combination as does Mr. Terry, of youth, energy and 
experience, all of which will again find their opportunity in better 
times. 

QUEEN & Co., INCORPORATED, of Philadelphia, attracted great 
attention with their display of ‘‘ Acme” hot-wire voltmeters, 
portable, switchboard and recording types, as also Acme ” port- 
able testing sets, cable testing apparatus, etc. The Acme” volt- 
meters are extremely compact and well made. They are accurate 
alike for alternating and direct circuits and are dead beat, with- 
out the use of a mechanical brake—this latter feature being pos- 
sessed by no other standard alternating current voltmeters. A 
neatly prepared price list was distributed, which gave full parti- 

as to ranges, styles of mounting and prices. Instruments 
are supplied with single or double scales and with multipliers of 
any desired capacity up to 5,000 volts. Next to refined accuracy 
the most important fact about the Acme“ voltmeters is the re- 
markably low prices at which they are offered, thus making it 
possible for every plant, however small, to have strictly reliable 
testing ents. The ‘‘ Acme” Portable Testing Set, samples 
of which were displayed, is the multum in parvo of a resistance 
measuring instrument, as it contains Wheatstone bridge, rheostat. 
D'Arsonval galvanometer and silver chloride battery—all in a 
highly finished mahogany case 81“ x 5%” x 8’. It has a capa- 
city of several megohms and in addition toinsulation tests is well 
suited to determining the resistance of dynamos, motors, lamp 
filaments and for general laboratory measurements. The Queen 
exhibit was in charge of Mr. J. G. Biddle, manager of Electrical 
Department, and Mr, E. G. Willyoung, electrical expert. 


LETTERS TO THE EDITOR. 


THE GIBB8-BRACKEN STORAGE BATTERY CONTROVERSY. 


In stating to the public our position in respect to the unwar- 
ranted statements and claims made by the Consolidated Electric 
Storage Company as to our infringement of the Brush patents, it 
was not my intention to enter into a newspaper controversy with 
Mr. Bracken, but in view of his attempted reply, I desire to state 
further : 

First. He states: 


„We disclaim Mr. Gibbs‘ charge of the circulation of any objectionable mat- 
ter in relation to his battery, except that in one or two instances we have sent to 
purchasers the usual notice of infringement.“ 


"The following is a copy of letter written to the Provident Life 
& Trust Company of Fhilad elphia (one of our most prominent 
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financial institutions) accompanyin 


the usual notice of in 
fringement.“ Please note the date: i 


mber 8, 1892: 


“ Office of Consolidated Electric Company, 
926 Drexel Building, P ladel phia, 
De $, 1902. 
Samuel R. Shipley, Enq. President, 
The Provident Life & Trust Company, Phila., Pa. 


Dear Sir :— 
receiving a number of electrical accumulators or storage „ 


batteries we understan 
at Gloucester, N. J., and are a most flagrant infringement of the Brush patents 
controlled by tbis compan 


In view of the ee warnings you have had from this company, in miano 
of circular letters advising you of the ral ig and validity of our patents. it is diffi- 
cult for us to understand why a reputable concern will deliberately violate the 
adju‘ticated rights of this company. 

We therefore warn you again to desist from installing and using these bat- 
teries or we shall be compelled to enter suit against you for inf 
ents. We enclose circulars relating to the same, in case they may not 
brought to your Pona attention and if you will consult your attorney about 
the matter, he will certainly advise you to respect our rights. Yours truly, 


le 
The Conso ectric Storage Company, 


Pedro G. Salom, Secretary.” 

The installation referred to was put in at that time and has 
been in continuous and successful operation up to the present 
time, and no suit was instituted. 

This is the character of communications and statements that 
they have continued to make. We leave it to the public to judge 
of whether they are objectionable in view of the fact that no 
court has determined the Chloride Battery to be an infringement 
of the Brush or any other patents. 

In the second place, Mr. Bracken states that the Société 
Anonyme pour le Travail Electrique des Métaux, of Paris, manu- 
facturers of the Chloride Battery in France, was sued last year 
by the company owning the French Faure patent, and that Baron 
Rothschild, who is largely interested in the Chloride Battery 
Company, purchased peace at the expense, as he is informed, of 
several hundred thousand dollars. 

This I state to be unqualifiedly false, and it seems remarkable 
that Mr. Bracken would make a statement the correctness of 
which can be determined by the records, without ascertaining as 
to ita truth or falsity. 

The facts are that the Société Francaise of Paris, controlling 
the Faure.Sellon-Volckmar patents (which are patents covering 
the ordinary pasted or red-lead plate batteries) brought suit 
against one Pollak, who manufactured a battery having a lead 
support or base with finely divided elongations in which the active 
material was pasted and pressed, the variation from the Faure 
patents being only in the particular method by which the active 
material was mechanically applied. This case was tried. The 
District Court, on the testimony of the experts, decided in favor 
of Pollak. This was appealed and the higher court reversed the 
decisions. This pl the Société Francaise in a position where 
their patents in France practically controlled all the pasted or 
red lead accumulators. 

As there were a large number of manufacturers in France, as 
there are in this country, making these inferior types of battery, 
through the defects and failure of which the accumulator busi- 
ness has been so greatly discredited and demoralized, the com- 
pany owning the Chloride battery, controlled by the Rothschilds, 
concluded that the purchase of these patents for a nominal con- 
sideration would be the best means during their unexpired term 
of about two years, of removing from the accumulator field these 
inferior types of battery, which, notwithstanding fourteen years 
of failure, still continued to claim merit, and made it all the more 
difficult to convince purchasers that a new principle had been 
discovered by which a reliable and commercially successful 
accumulator could be produced. It was for that eel ek and 
that purpose only, they purchased these patents. No suit was 
ever instituted under the Faure patente against the Society con- 
trolling the Chloride Accumulator in France. I therefore leave 
it for the public to judge whether any further statements that 
Mr. Brackeu may e in defense of his position are worthy of 
consideration. 

In view of the foregoing, I need hardly add that it is not 
incumbent upon me to defend Professors Chandler and Barker 
against any statements of Mr. Bracken. 

W. W. GIBBS, Prest., 
Electric Storage Battery Co., 


Drexel Building, Philadelphia. 
PHILADELPHIA, PA., March 2, 1894. 


MR. W. W. Hess, formerly representative of the Car Publish- 
ing Co., of Philadelphia, has resigned his position with that pub- 
lication to accept one as general manager of the Car Equipment 
Company, of Philadelphia, with offices at 741 Drexel Building. 
This company will be exclusive agents for the Graham truck and 
Ajax metal for electrical purposes in the middle states and Ohio 
and the southern Atlantic states and will handle the uct of 
the Allen Electric & Supply Co., Mr. Wm. A. Barrett, jr., is their 

resident. Mr. Hess has a large acquaintance in the street railway 
eld and no doubt will be as successful in his new venture as he 
has been in the past. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF ELECTRICAL PATENTS 
ISSUED FEBRUARY 20, 1894. 


Alarms and Signals :— 


Electric Bell Alarm, W. H. Orpen, Jr., Brooklyn, N. Y., 514,960. Filed Apl. 
Electrical Annunciator, N. M. Watson, Detroit, Mich., 514,975. Filed July 


1 
Electric Signaling Between Railway Trains, J. J. Czepull, Lancaster Pa., 


515,145. F Aug. 8, 1898. 
An automatic electric block system giving a signal within the cab of the 
locomotive, 


Oonductors, Conduits and Insulators : 


mt W T. Guilleaume, Mulheim-on-the-Rhine, Germany, 514,925. 
Consists of a body of grooved insulating material with electrical conductors 
lying in the groove. 
1 L „ Wires, G. A. Cannot, London, Eng., 515,192. 
ep 
Consists of bitumen, peat fibre, spermaceti and tar. 


Distribution :— 


Transformer, F. 8. Bunting, Fort Wayne, Ind., 514,983. Filed Feb. 25, 1802. 
Has for its object to produce one or more independent currents of differing 

phase from two or more alternating currents of differing ue 

Electrical Converter, A. L Riker, New York, 515,020. Filed July 27, 1893. 
Relates to the form of the stampings used for building up the converter 


core. 
Electric Distribution Boz, O. D. and M. A. Kleinsteuber, Milwaukee, Wis., 
515,087. Filed June 27, 1898. 

Relates to certain details of coustruction in distribution boxes for under- 
ground cables. 


Dynamos aud Motors :— 


1 Current Motor, C. S. Bradley, Avon, N. Y., 514,902. Filed Sept. 
Employs two secondary elements, one of high and the other of low resist- 
ance and means for shifting them so that a single primary element may 
co-operate with either secondary. 
Alternating Current Electric Motor, C. 8. Bradley, Avon, N. Y., 514,908. 
Filed Sept. 27, 1892. 
Has one element wound to develop progressively shifting magnetic poles 
ane ee rovided with a closed secondary circuit inductively related to 
e g poles. 
Alternating Current Motor, C. S. Bradley, Avon, N. T., 514, 904. Filed Jan. 
Has two armature circuits one of which is an inductive circuit continually 
closed upon itself, while the other is connected with the source of supply 
through a re-direct commutator producing constant polarisation of the 
armature core at synchronous ; 
Dynamo Electric Machine, C. F. Brush, Cleveland. O., 514,907. Filed Jan. 


4, 1879. 
Claim 2 soa fe tor prising t f field ts. 
n alterna current erator com ng two series of field magne 
coreless coils or. folds mounted on a diamagnetic carrier, and a shaft having 
insulating material inte d between its sections. 
pene i ame or Electric Motor, L. Gutmann, Pittsburgh, Pa., 515,216. Filed Feb. 


Employs field ts arranged in two parallel core structures and arma- 
rag 8940 rotating between the latter (See Tum ELECTRICAL ENGINEER, Feb. 
9 


Galvanic and Thermo-Electric Batteries :— 


Battery, D. H. Wilson, Chicago, Iil., 514,979. Filed Sept. 8, 1808. 
Claim 1 follows :— 
In a primary battery the combination of ginc and copper plate with their 
broad surfaces e to each other, their exposed sides deeply corrugated, 
and a solution in which said plates are immersed. 


Lamps and Appurtenances :— 
D Arc Lamp, S. W. Rushmore, Brooklyn, N. Y., 515,022. Filed Feb. 


1898. 
Employs a single electro-magnet in combination with an armature moving 
upon a central axis under the infiuence of both poles of the magnet, and a 
ort train of gearing mounted in a frame pivoted upon an axis coincident 
with that of the armature. 
Arc Lamp, W. O. Meissner, Chicago, III., 515,125. Filed Sept. 11, 1898. 
Employs a clutch adapted to move the carbon rod in either direction and 
an electro- magnet controlling the clutch. 
Electric Arc Lamp, B. Ford, Johnstown, Pa., 515,206. Filed Dec. 8, 1892. 
Relates to ce modifications of the clutching mechanism. 


Measurement 


Electrical Meter, N. Tesla, New York, 514,978. Filed Dec. 15, 1808. 

Consists in maintaining by an alternating current a high tension discharge 
through a rarefied gas between two conductors and computing the energy. 
expended by the amount of material thrown off from the conductors by the 
action of the discharge. 


Miscellaneous :— 


Switchboard System, D. H. Wilson, Chicago, III., 514,980. Filed Sept. 8, 1893. 
Designed for use in connection with an electric fence” geom i. e., a 

metallic fence so arranged that an animal coming in contact erewith will 

receive a shock through its body. 

Circuit Maling and Breaking Device, D. H. Wilson, Chicago, III., 514,981. 

Filed Sept. 8, 1893. 
Relates to aucomatically operated circuit closers for induction coils. 

Electric Elevator Brake, A. J. Shaw, Muskegon, Mich., 515,255. Filed Oct. 


24, 1803. : l 
Electric Elevator Brake, A. J. Shaw, Muskegon, Mich., 515,266. Filed Nov. 


4, 1803. 
Electric, Elevator Brake, G. A. Brown, Muskegon, Mich., 515,281. Filed 
Electric Steering Gear, F. L. Dyer, Washington, D. O., 515,286. Filed April 
Electric Igniter for Gas Engines, J. Low and J. W. Gow, Steubenville, Ohio 
515,297. Filed May 13, 1883. i : 


Metal Working :— 


Process of Coating Metals with Oxides, C. R. Arnold, Sharon Hill, Pa., 514,806. 
Filed Api. 20, 1898. 
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N and . Sree 2— 
a y we pport, R. M. Hunter, Philadelphia, Pa., 514,982. Filed 
une ? 0 
Employs a supporting structure arranged upon the under side of the 


trolley wire and attac to the span wire. 
Railway System, N. Tesla, New York, 514,972. Filed Jan. 2, 1802. 

Claim 1 follows : 

In an electric railroad operated by electric currents of high po- 
tential and uency, the combination of an insulated and electrically 
screened supplying conductor extending along the line of travel, a motor 
car or cars ng a conductor plate or in inductive relation to the 


0 conductor and an electrical connection between the said plate and 
motor. 
5 Railway Conduit, M. S. Towson, Cleveland, O., 515,179. Filed Jan. 

Claim 1 follows: 

The combination with a slot rail of a conductor, suspended from sald slot 
rail by fastenin paming through the foot of the rail. 

Troner cendie 5 and Support, M. D. Law, Washington, D. C., 515,238. 
ug. 29, : 

n designed for use in connection with the Love conduit system. 
we E ELECTRICAL ENGINEER, Feb. 28, 1804.) 

1 or Electric Cars, H. C. Beckmann, St. Louis, Mo., 515,274. Filed 

ug. 17. . 

An electric station indicator actuated by current from the trolley wire. 
Electric i O. J. Van Depoele, dec’d., Lynn, Mass., 518, 308. 
Filed June 18, 1 

An under running trolley on a pivoted support. 

Switches and Cut-Outs :— 
Rheostat, J. B. Lyon, Brooklyn, N. Y., 515,241. Filed Dec. 22, 1891, 

Claim 1 follows :— 

A rbeostat consisting of the combination of a resistance medium and a pair 
of electrodes geared together and movable with to each other. 
Rheostat, A. J. Shaw, Muskegon, Mich., 515,254. Filed Oct. 13, 1898. 

An open frame with a wire wound about it and connected with it at one 
end but insulated from it at all other points. 

Rheostat, G. A. Brown, Muskegon, Mich., 514,280. Filed Aug. 19, 1893. 

Claim 1 follows :— 

A resistance card or body composed of a strip or band of metal folded back 
and forth upon iteelf,—the folds being separated only by the scale of oxide 
formed upon their faces. 

Rheostat, A. J. Shaw, Muskegon. Mich., 515.804. Filed Oct. 13, 1898. 

Consiste of a band wound in a whose convolutions are separated 

by a layer of enamel. . 

Telephones and Apparatus :— 
Cushion for Telephone Receivers, V. A. Cook, Averill Park, N. Y., 514,913. 
Filed Nov. 28, 1893. 

A 8 annular cushion adapted to be fastened upon the face of the 
receiver. (See Toe ELECTRICAL Excrvrer, Feb. 28, 1894. 

Telephone, D. Drawbaugh, Eberly's Mill, Pa., 514,916. Filed July 26, 1880. 

Employs a diaphragm carrying two electrodes insulated from each other, 
and an op ing electrode held sgainst the former electrodes by an electric 

ressure device. 
des gop are . P. Fitzsimons, Birmingham, Ala., 514,920. Filed 

une ; 

Relates especially to the arrangement of the vibratory elements and their 
connections and to the employment of a non-vibratory support. 
eal eee Controller, R. Callender, Brantford, -» 515,108. Filed 

Ov. e 

Ermplo a series of radically disposed plungers adapted to be moved into 
elec connection with a common conductor, and a revolving arm carry- 
ing an electro-magnet for actuating the piungers. 
8 Petrica d Oircuit Controller, R. Callender, Brantford, Can, 515,109. Filed 

Ov. 5 0 

Employs two or more vibratory reed armatures actuated by a 5 
elociro magnot, and means whereby two or more local circuits are inde — 
ently 5 the reed armatures at the termination of their individual 

ratory per : 
Automatic Signaling Transmitter, R. Callender, Brantford, Can., 515,110. 
Filed Nov. 2, 1893. 

Employs a controlling commutator and a rotary circuit making and break- 
ing device timed to have a definite relative speed of rotation; means for giv- 
ing the circuit closer any number of revolutions, and for varying the num 
of closers in each revolution 


THE OHIO BRASS COMPANY. 


THE O#I0 Brass Company, of Mansfield, Ohio, have just issued 
a well printed and well filled 84 page catalogue describing and 
illustrating about 250 of the electric street railway specialties of 
their manufacture. The company’s devices are all thoroughly 
tested for electrical and mechanical defects, and are approved by 
their engineering department before being sent out. 

The tendency of the times is to specialize on one line of work, 
and the Ohio company have aes eee this fact in confining 
themselves to the street railway field exclusively, realizing that 
a greater degree of perfection in the manufacture of goods, can be 
arrived at in this manner. Their facilities for the manufacture of 
special devices, are unexcelled, and although heretofore they have 
not been brought directly into contact with those who purchase for 
the street railway i en yet they have been manufacturing 
construction material during the t few years for one of the 
largest supply companies in the West, and their products are now 
in use on many of the largest roads in the country. 

ae catalogue is well arranged and is furnished with a good 
index. 


The R. Thomas & Sons Company, of East Liverpool, Ohio, 
manufacturers of hard vitrious porcelain electrical supplies, have 
issued their catalogue, No. 8, containing 36 pages of beautiful full 
size reproductions of their specialties in white against a solid dark 
bronze background. No text is given, as the illustrations are so 
perfect that none is required, and the insulators, fuse blocks, 
rosettes and what not stand out so boldly that one is tempted to 
use them as they are instead of ordering real ones from the 
makers. In order to provide for the latter alternative, however, 
the company have offices at 136 Liberty street, this city, and 115 
Dearborn street, Chicago, in addition to their general office and 
works at East Liverpool, Ohio. 


March 7, 1894.] 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


DIRECT CONNECTED “IDEAL” ENGINES. 


The direct connected combination of engine and dynamo of 
to-day is demonstrating by an increasing number of plants, its 
practicability, efficiency, and sound principles. The accom- 
panying illustration shows perhaps the most modern of these 
combinations yet produced. This comprises a multipolar dynamo 
of the Waddell-Entz type, driven by a Harrisburg tandem com- 
pound Ideal self-oiling engine. The dynamo is 80 k. w. capacity 
and the engine cylinders are 10 and 17 inches in diameter by 12 
inches stroke built in this instance for running non-condensing. 
The speed of the combination is 260 r. p. m. under a pressure of 
115 to 125 lbs. 

The Ideal engine as now manufactured has several important 
improvements. The self-oiling feature is a highly efficient device. 
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supplying all the bearing surfaces with continuous streams of oil. 

ect circulation of oil is thus had without the care and atten- 
tion dependent on drop feed or other oiling devices. The impor- 
tant bearing surfaces are dust-proof, and there is freedom from 
all splashing and dripping of oil. In direct connected work 
of this character, it is extremely important that the dyna- 
mos should be kept as free from oil as possible, as short circuits 
are often traced to the neglecting of this precaution. The remark- 
able simplicity and strength of the machine will be noticed, and 
the method of support under the cylinders is considered especially 
good by the makers. With this combination a water consumption 
is claimed in service of 23 pounds per h. p. non-condensing. 

The engine shown is the product of the Harrisburg Foundry 
and Machine Works, of Harrisburg, Penna., and was ordered and 
installed at the Bridgeport Copper Company’s Works by their 

ntatives for New York and Boston, W. R. Fleming & Co., 

Broadway, New York, and 620 Atlantic Ave., Boston. 


THE ‘‘ STRAIGHT LINE” centrifugal separator and grease extrac- 
tor is one of the most popular devices of the kind now upon the 
market. It is used by a large number of electric light an wer 
stations, railroads, and manufacturing poant generally, Joseph 
De Rycke, sole manufacturer, reports a brisk trade. 
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SAMSON ARC-LIGHT TROLLEY AND ARMOR CORD. 


The Samson Cordage Works, of 115 Congress street, Boston, 
write that Samson braided cord has now become the standard 
for the suspension of arc lamps, and is no less in demand for 
street car trolley cord, and armor cord for covering field magnets 
of dynamos. The size most frequently used for hanging arc 
lampe is No. 13 (3¢-inch diameter); for trolley cord No. 8 (M. inch 
diameter), and for armor cord, No. 4 (4-inch diameter). nless 
otherwise ordered, the waterproofed finish is always applied to 
the arc-lamp cord and the trolley cord, and they are put up in coils 
of about 1,000 feet each. 

When desired, the company furnish their Samson Spot Cord” 
which is the same quality and price as the plain Samson cord but 
marked with a succession of spots of a different color from the 
body of the cord. This device is trade-marked, and is for the 
purpose of identifying at sight the first quality cord. There is 
now on the market, it is said, a quantity of low e braided 
cord which does not possess the strength or durability which is 
requisite for these purposes. All n cord is warranted of 
pure stock, perfect braid, and to be entirely free from waste 
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HARRISBURG IDEAL ENGINE AND WADDELL-ENTZ GENERATOR, 


stock, and purchasers may have confidence that the ‘‘spot” is a 
guarantee of quality. 


Mr. Epwarkp M. BENTLEY, formerly the inventor and engi- 
neer of the Bentley-Knight Electric Railway Company, who has 
been for the past four years and a half inc eof the Patent 
Department of the Thomson-Houston Electric Company and the 
General Electric Company, has severed his connection with the 
latter company and opened an office at 40 Water street, 
Boston, taking up the work of expert in patent cases and solicitor 
of patents. The law firm of Bentley & Blodgett with which Mr. 
Bentley, who is a member of the bar as well as an expert, has 
been connected, will be dissolved, and his former partner, Mr. G. 
R. Blodgett, will succeed him as head of the Patent Department 
of the General Electric Company, making hie headquarters at 
Schencctady. 


THE roof for the new electric light station for the Citizens’ Elec- 
tric Light, Heat & Power Co., at caster, Pa., is to be furnished 
by The Berlin Iron Bridge Co., of East Berlin, Conn. 
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THE DIEHL ELECTROLIER FAN. 


Messrs. DHL & Co., of 385 Broadway, are placing upon the 
market for the coming season a novel device; an electrolier-fan, 
combining the two. As shown in the illustration it is handsomely 
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DIEHL ELECTROLIER FAN. 


designed and finished, and both fan and lights can be operated 
independently or together, as desired. The Diehl apparatus is 
already so well known that no further description is necessary in 
regard to this combination, which will doubtless become popular 
as soon as the warm weather sets in. 


SOME NEW HAMMOND SPECIALTIES. 


THE HAMMOND CLEAT & INSULATOR Co., of 15 Custom House 
street, Boston, have recently brought out several interesting 
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HANGER BOARD. 


specialties in porcelain insulators, rosettes, etc., some of the more 
noticeable of which are shown in the accompanying illustrations. 
Fig. 1 shows the fuseless rosette made in one piece with a solid 
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Fias. 1, 2, 8 AND 4.—HAMMOND ROSETTES, INSULATOR AND 
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back, and therefore perfectly fire and waterproof. The cord is easily 
attached and there are only two screws in the entire device. The 
double pole fused rosette, Fig. 3, has its cover and base in one 
piece and hence affords no chance for a loose contact, while, like 
the fuseless rosette, it is water and fireproof. It can be used for 
moulded or cleated work. The fuses, as will be seen, are attached 
to an interchangeable slide, independent of other connections. 
These slides may be kept, ready fused, for emergencies. 

Fig. 8 shows the trolley guard insulator made of one piece of 
porcelain japanned black. It is so constructed that the slipping 
of the guard wire or span wire is impossible. It is easily attach 
and 185 no parts to loosen or drop, and can also be used as a strain 
insulator. 

The adjustable arc light hanger board, Fig. 4, is said to be the 
only one which conforms to the rules of the Insurance Exchange. 
Being constructed entirely of porcelain and metal, it is moisture 
and fireproof, with all electrical parts in plain sight, and no con- 

ed wires anywhere. This hanger board can be used on high 
or low potential circuits. For the former it is provided with a 
jack knife switch. It is furnished in two sizes, the distance 
between lamp contact terminals being adjustable from 5 to 8 
inches, and from 9 to 12 inches, respectively. 


THE WESTERN TELEPHONE CONSTRUCTION 
COMPANY'S APPARATUS. 


AMONG the 5 placed upon the market since the ex- 

receiver patent, the standard instrument of 
the Western Telephone Construction Company, Chicago, bids fair 
to take a prominent position among instruments of that kind. 

The accompanying engraving illustrates the instrument. It is 
of the magneto type in the strictest sense of the word, no battery 
whatever being used. The transmitter is attached to the face of 
the magneto bell used for signaling, and consists of a powerful 
steel magnet on the end of which is mounted a fine wire spool 
similar to the arrangement of an ordinary receiver. To 
against any deterioration of the magnet it is provided with a coil 
of wire and the current from the magneto is caused to flow 
through the coil, thereby strengthening the transmitter magnet 
every time the magneto is used. The transmitter diaphragm is 
made rather large and the pole of the net is provided with 
two polar extensions, so as to bring as much of the diaphragm as 
possible under the magnetic influence. 

In a recent test of this instrament between Chicago and New 
York some very satisfactory results were obtained, the articula- 
tion being apparently as good as between two instruments only a 
block a . The receiver is of the usual type and with the mag- 
neto bell and transmitter constitutes a complete equipment for 
one end of aline. There being no battery to take care of, the 
cost of maintenance is reduced to a minimum and the entire 
arrangement of the apparatus is so simple that no expert labor is 
required to put the instruments in successful operation. The 


THE WESTERN TELEPHONE CONSTRUCTION Co.“ 
MAGNETO TRANSMITTER. 


company claim that the instruments furnished by them are fully 
covered by patents and do not infringe any patents not owned or 
not controlled by them. 


March 7, 1894.] 


THE DOANE LIGHTNING ARRESTER. 


In the ordinary forms of 
lightning arresters the effect of 
a lightning discharge is to cause 
a short circuit of the line 
through the ground, by means 
of the arc that is formed across 
the carbon points of the arrest- 
er. This short circuit, although 
it exists only an instant, is 
cena sufficient to rere! 

to some portion of the 
| trieal circuit, especially if 
the coils of an armature are 
embraced in it. 

In the Doane arrester, shown 
in the accompanying illustra- 
tion, and recently introduced 
by The W. 8. Hill Electric Co., 
of 188 Oliver Street, Boston, the 
short circuit is made through a 
non-inductive resistance, suffi- 
cient to limit the current that 
will follow the lightning dis- 
charge, to an amount that can- 
not do any injury. In a 500 


tive resistance of 100 olms in 
series with the arc, only five 
amperes can follow thé dis- 
charge. This can do no pos- 
sible harm, and the arc formed 
by the passage between the carbons is easily extinguished and 
without injury to any portion of the circuit. 

No current through any movable ts of this arrester, 
and with only a limited current through the carbons, they are 
practically indestructible. 


The Doane Lightning Arrester. 


THE LAIN INSULATOR. 


The Lain insulator, for which a patent has been ted to 
Mr. A. R. Lain, and which is being introduced by Mr. Robert E. 
Lain, of 115 Broadway, possesses several distinct features of 
novelty. The accompanying illustrations clearly show the sim- 
plicity of the device. It is made in two parte with a groove to 

old the wire and the are fastened together by the socket 


that holds the insulator in place, so that no tie wires are required, 


THE LAIN INSULATOR AND HOLDER, 


and no chafing can take place. They are designed for electric 
light, telephone, fire alarm, and all other wires, from the largest 
to the smallest, and the socket, or holder is provided with either 
a spike or a screw as desired and can take any position on a pole, 
The absence of a tie wire is said to insure less leakage than ordi- 
Harily takes place, and the insulator is cheap, quickly put up, 
durable and convenient for transportation. 
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THE STEVENS FLUSH SWITCH. 


THE accompanying illustration shows a flush switch recently 
introduced by Mr. F. Stevens, 988 Chestnut street, Philadelphia, 
and containing a number of novel and interesting features. The 
switch occupies a mortise half an inch wide and three and a quarter 
inches long. The base is of vulcabeston and does not require to be 
opened for wiring, as the wires are not twisted about the screws but 
are simply pushed through holes in the case and fixed in position b 
screws whose heads appear upon the outside. The br is double 

ole and half an inch long and the switch is very easily operated 
y aslight pressure upon one of two buttons; a pearl one for 
switching the light on anda black one for breaking the circuit. 
These buttons, contrary to the usual practice, are both out at all 


. 


THE STEVENS FLUSH SWITCH. 


times, though only one at a time is operative, and the mechan- 
ism is so arranged that but one spring is required for both levers. 
The switch is made in single, double and three-way patterns. 


PHILADELPHIA NOTES. 


AN electric light plant will soon be installed in the Star Theatre 
on 8th street. 


Mr. C. B. CrosBy who for the past year has acted as salesman 
for the Harry S. Smith Co. has sy his position to accept a 
similar an with W. C. McIntire & Co., who represent the Eddy 
Motor Co. 


Harry S. SMITH AND Co., Lro., have been awarded the contract 
for the electric light and si systems from the Bank of North 
America, 809 Chestnut street, Philadelphia. All wiring will be 
run in brass covered Interior Conduit; insulation on all wires will 
be rubber covered, manufactured by the Safety Insulated Wire 
and Cable Co., of New York, for whom Harry S. Smith and Co. 
are the Philadelphia agents. The electrical work will be complete 
in every respect and the contract includes bell and burglar 
work, watchman's clock, etc. 


THE PHILA, ENGINEERING WORKS, LTD., have received an order 
for one of their Corliss winding engines, from the Chamberlain 
Coal Co., of Pottsville, Pa., Francis A. Pocock, engineer. This 
winding engine has 34. inch steam cylinders, 60 inch stroke to be 
operated by steam at 125 pounds pressure to the square inch gen- 
erated by a battery of Stirling boilers. The engine ia to be of the 
standard Philadelphia Corliss liberating valve gear controlled b 
a sensitive governor of the Porter” type, and is provided wi 
the Stevenson link, reversed by steam gear with an oil cataract. 
The hoisting drums are 10 feet in diameter, 10 feet long with 
powerful hand and steam brakes. The adjustment of the lift is 
effected by a toothed gear clutch, thrown in and out with worm 

ring. The main shaft bearings are 17 inches in diameter by 

inches long and the body of the shaft between the bearings is 
19 inches in diameter, the central bearing being 19 x 80 inches. 
The engine is to lift an unbalanced load of 50,000 pounds at the 
rate of 1,000 feet per minute, and, with the drums will weigh 
about 825,000 pounds, 
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THE HIRT ECONOMIZER, 


The Hon, Edward Atkinson, in the course of an address deliv- 
ered before the New England Cotton Manufacturers’ Association 
a little more than a year ago, predicted that the time would come 
when tall chimneys would stand as monuments to ignorance and 
wasted material. In view of the intense interest now being taken 
in scientific devices for economizing fuel and the general adop- 
tion of forced draft in the more carefully designed modern boiler 
plants, Mr. Atkinson's prophecy seems to stand a fair chance of 
fulfillment. 

The accompanying illustration shows Hirt’s patent fuel econo- 
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THE HIRT ECONOMIZER. 


mizer, designed by Mr. L. J. Hirt, master mechanic of the West 
End Railway Company, in Boston. It is manufactured by the 
Consolidated Economizer Co., of No. 8 Oliver street, Boston, and 
intended for use in connection with their Hawkins ” mechanical 
draft apparatus, shown in their advertisement on another page. 
It frequently occurs in devices of this nature that, although the 
feed water is supposed to pass on its way to boilers, through a 
great number of tubes exposed to the heat of the waste gases, the 
construction is such that the circulation is, in reality, confined to 
but a few of the whole number, and the water reaches the 
boiler 5 cold. With the Hirt economizer, however 
this cannot occur. The water, as will be seen, enters at B and 
passes through the whole series of pipes, one after the other. 
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The bend E leads to the next section, and so on throughout the 
whole nest. The bottom box is divided into sections as shown 
at c, and, to allow for expansion, no top box is omp ogon. 

The pipes may be easily and quickly cleaned, inside and 
out, an the entire mechanical construction is excellent. There 
is a total length of 2,016 feet of 


ipe 8 E which the water 
must pass and the efficiency of the device is, 


erefore very high. 


THE NEW THOMSON ARC LAMP FOR INCANDES- 
CENT AND RAILWAY CIRCUITS. 


The General Electric Company announce a new arc amp for 
incandescent and railway constant potential circuits. This lamp 
is known as the Thomson 98 arc lamp, and is the. adaptation of a 
pridi le and construction patent 

homson, 


some years ago by Prof. 
ihu 


New THOMSON ARC LAMP FOR INCANDESCENT AND RAILWAY 
CIRCUITS. 


The Thomson 98 arc lamp is a geared lamp but has, it is 
claimed, all the advantages of a clutch lamp. The feeding of the 
lamp is entirely independent of the weight of the carbon; it being 
equally regular whether with a whole carbon or one partly con- 
sumed. The lamp burns a very steady arc, noticeably free from 
noise, and instantly adjusts itself to any variation of potential. 
The principle of the feed mechanism is that of the rack rod, which 
carries the upper carbon-holder. This rod is of rectangular sec- 
tion ; the rack meshes into the teeth of a pinion on an arbor in 
the case. This arbor also carries a gear which engages with the 
second pinion on the controlling arbor. Any downward move- 
ment of the rack-rod and carbon is regulated by a pawl and 
ratchet whee] on the second arbor. The pawl is controlled by 
the shunt magnet of the lamp, and the design is such as to per- 
mit a single tooth only to pass at one movement. The move- 
ments can, however, follow each other so rapidly as to allow a 
practically continuous feed, until the proper length of arc is 
obtained. The series magnet in the lamp acts to draw and main- 
tain the arc. The lamps are adjusted for nine amperes of current 
with a 45 volt arc, but can be furnished for any current from 4 
amperes upwards on special order, 

At present four varieties of this lamp have been designed by 
the General Electric Company and are now ready for delivery; 
that for the alternating circuit is nearly completed. 
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THE ELECTRIC RAILWAY AND ILLUMINATING 
PLANT OF THE MILWAUKEE STREET RAIL- 
WAY COMPANY.—I. 


BY 


Y far the most prominent electrical fea- 
ture of Milwaukee is the strong con- 
solidation of the illuminating and 
street railway enterprises promoted 
by the Villard syndicate. Havin 
acquired the old Milwaukee City an 
Cream City lines in August, 1890, 
this syndicate formed the Milwaukee 
Street Railway Company for the pur- 

pose of intrducing an electric railway service throughout 

the city, and the Edison Electric Illuminating Company, 
already established, was also absorbed. Later on the Bad- 
ger Illuminating Company, interested in arc lighting solely, 
became incorporated with the others, though retaining its 
former name and its own management; recently the “ Hin- 
sey line has also been acquired, and in the near future the 

West Side Road, or Becker Line, will cease to exist as a 

separate concern. 

he Badger company is technically independent of the 
other services, and its very extensive arc light system may 
be the subject of a separate study, while the following de- 
scription is confined to the street railway and Edison illum- 
inating plants, for which a common power-house has been 
constructed with a common management and service, cap- 
able of operating all of the above installations. 

The Power House; Site and Building.—Between River 
street and the Milwaukee River in the centre of the busi- 
ness quarter a favorable site, 105 feet by 115 feet, was 
secured for the power station at the electrical centre of the 
original survey, both as regards lighting and railway oper- 
ations. The building, which covers nearly the whole site, 
presents a very plain businesslike exterior, as shown in the 
engraving, Fig. 1, and is of very substantial construction, 
utilizing the available space to the utmost. 

The foundations are of concrete, carried on heavy piling 
and the walls are of brick with granite trimmings, and extra 
heavy. The north and south walls, which have to carry a 
great part of the weight of the engine plant on the third floor, 
measure, up to this floor, 40 inches in thickness, and 20 in- 
ches from this floor upward. The two front walls, east 
and west, have a thickness of 24 inches throughout. A 
heavy 48 inch brick wall erected through the centre of 
building is the main support of the third floor, which is 
formed by extra heavy 4 foot plate beams, placed 8 feet 
apart, the intervals being filled with cement on arches of 
brick and corrugated sheet iron. It looks like extravagance 
to locate heavy machinery 35 feet above the ground, but 
the problem is solved in a very satisfactory and successful 
way, without the necessity of procuring neighboring sites 
at exorbitant prices. 

The dimensions of the building are 100 by 115 by 60 
feet. The materials used throughout are stone and iron, 
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thus making the whole building absolutely fire-proof. At 
each of the east and west walls a brick stack has been 
erected 125 feet high. The interior of the engine room 
walls is faced with white enameled brick which adds to the 
neat 9 veer as well as cleanliness of these rooms. 

Lighting and Ventilation.—The building is, of course, 
lighted exclusively by incandescent lamps, the conductors 
being placed in the Interior Conduit and Insulation Com- 
pany’s metal covered conduits, carried on the inner surface 
of the walls. Ventilators run from the different floors to 
the roof of the building, and in addition large exhaust fans 
are placed to be used in extreme cases. 

Space.—The problem of utilizing the available space has 
been solved in a most successful way which necessarily 
compelled a strictly systematic disposition of the different 
appliances. For instance, the free space in the basement, 
not required by foundations, is occupied by the condensing, 
circulating, heating and feed apparatus; north of the 
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centre wall the railway 9 room is two stories in 
height, while on the south side the boilers are arranged on 
two decks, or floors, leaving 4 feet from the south wall for 
coal bins, fed from the upper main coal storage bunker. 
The entire third floor has been reserved for the direct elec- 
tric lighting and motor plant, with the exception of a 12- 
foot space at the south wall for this bunker. 

Condensing Plant—The arrangement and connections 
of the condensing and feed water piping will be readily 
understood from the diagram, Fig. 2. The condensing 

lants of the railway and electric light engines are totally 
independent of each other, the latter working on two main 
condensers, one a duplicate of the other, and each one indi- 
vidually capable of operating the whole present plant 
while space for two additional condensers, has been pro- 
vided. Each of the railway engines has its own separate 
condenser, capable, however, of being thrown indepen- 
dently into connection with every other engine. These are 
all of the Wheeler surface condenser type, and are now, 
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after two years’ operation giving perfect satisfaction. The 
circulating water is taken from two wells on the dock 
front, communicating with the river through 16 inch pipes, 
by four Blake duplex circulating pumps, of 60,000 gallons 
capacity per hour each. Branches controlled by gates dis- 
tribute the water to the different condensers, and all dis- 
charge back again into the river, the water being only 
raised 8 feet during the operation. The temperature is 
controlled to suit the conditions and the pumps are in 
duplicate. The exhaust steam from the engines passes 
through a grease separator of the centrifugal design that 
accumulates the grease and dirt and discharges it into an 
independent tank, thus preventing the fouling of the con- 
denser and feed water. 

Open Air Exhaust, Air Pumps and Hot Well.—An 
automatic relief valve is connected to the copper exhaust 
pipe before it enters the condensers, so placed that the 
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the temperature of the feed water can be kept at any 
point required and all possible heat of the feed water 
saved. 

Lighting Condensing Plant. — The condensers for the 
electric lighting plant, as before stated, are in duplicate, 
built beneath the sidewalk in front of the building. They 
consist of two large Wheeler condensers, supplied by two 
Blake tandem compound circulating pumps, each having a 
capacity of about 200,000 gallons per hour, and two Blake 
50,000 gallon air pumps. The circulating water is taken 
in the same way as for the railway engines, through 24-inch 
pipes, and discharged back into the river through Vitrite 
pipes 30 inches in diameter. 

Lighting Plant.—The lighting plant is on the upper 
floor and the engines and dynamos are of the same style 
as those of the railway plant, arranged with oil separators 
and exhaust piping as shown in Fig. 8. Automatic relief 
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Fic. 2.— DIAdRAM OF CONDENSING AND FEED PLANT. 


exhaust can be delivered into a common exhaust pipe 
opening into a vertical exhaust 70 feet in height a 30 
inches in diameter, located out of doors at the rear of the 
building, and fitted up with drains leading to the hot-well. 
The condensed products are taken through a 6-inch 
wrought iron pipe, connecting all the condensers in the 
railway plant and interchangeable in case of accident to 
any condenser, to four Blake air pumps, of a capacity of 
about 20,000 gallons er hour, discharging into a hot-well 
through a main 8-inch wrought iron pipe. The hot-well 
for the railway plant is circular, 16 feet in length and 44 
feet in diameter, constructed of steel plates and has a 
capacity of 1,600 gallons. In case of damage to the hot- 
well, however, the condensed water may be discharged 
directly into the river through an 8-inch pipe, also con- 
nected as an overflow from the top of the hot-well. All 
drains from engines, jackets, headers, etc., are led to the 
hot-well, as is also a direct steam discharge so that 


valves, similar to those used on railway engines, connect 
with the main open-air exhaust. The condensers for the 
lighting engines discharge into a separate hot-well 22 feet 
in length, with a capacity of 2,200 gallons, fitted up in a 
similar manner to the hot-well of the railway plant. The 
average vacuum maintained at the engines is from 23 to 25 
inches. | 

Feediny Plant.—To secure water for the feed pumps 
four different combinations have been provided: 1. Hot 
water is taken from the hot-well; 2. City water can be 
used to fill the hot-well; 3. Through a by-pass on the 
condensers river water can be transferred from the water 
to the steam chamber; 4. The feed pumps can take water 
directly from the river. For each hot-well two duplex 
feed pumps of 7,000 to 8,000 gallons capacity are connected 
each with a Wass grease, air and mud extractor. The 
water is taken from the hot-wells by 6-inch pipes and led 
to the pumps by 4-inch pipes ; before reaching the extrac- 
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tors a safety escape is offered to the feed-water, allowing it 
to flow back in the suction pipe through 3-inch relief valves, 
thus allowing the feed pumps to be run at a steady rate of 
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speed, no matter how the actual feeding at the boiler fronts 
is being operated. As shown in the diagram, two 44-inch 
pipes start from the two extractors, belonging to the second 
ot well, the one passing along the first floor boilers, the 
other along the second floor boilers. These meet and 
connect with the 
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in Fig. 2. A secondary line has been provided for 
the first floor boilers of two 23-inch pipes, running 
along the back of the boilers, and communicating 
with the railway feed pumps and pipe ends a at the 
front of the boilers, to guard against accident to the 
main feed pipes. 

Boilers.—There are eighten boilers of the Gallo- 
way internal double fiue type, with all the latest 
American improvements, manufactured with special 
reference to the work required, by the Edge-Moor 
Iron Company, of Edge Moor, Delaware, for a work- 
ing pressure of 160 pounds, capable of generating 250 
h. p. at 15 pounds per h. P- hour ; this is the estimated 
1 required for the triple compound engines of 
the Edison type at their maximum efficiency point. The 
boilers are 27 feet in ara by 7 feet in diameter and 
have a flue space all around the shell enclosed with sheet 
iron, mineral wool and brick, making a very efficient 
battery. The flues of the boilers on each of the two 
floors are divided so that one half go to one stack 
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Fig. 5. —DIAGRAM OF STEAM PIPING. 


and the other half to the other, thus allowing one 
quarter of the whole boiler plant to be repaired at 
any time when necessary without interfering with the 
operation of the rest. The arrangement is shown in 
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Fig. 4. The boilers are also fitted with direct forced draft 
which can be used when necessary without interfering with 
the ordinary firing. Some of the boilers have now been in 
operation for over two years, and up to the present time 
have required absolutely no repairs; only one tube has 
started to leak and that was due to a blister in the material. 
It may also be here stated that at the time of adopting 
these boilers they were the only ones on the market cap 
able of supplying steam at high working pressure. 

Forced Draft —The stacks, being only 125 feet high on 
account of the unstable ground upon which they are built 
may, under unfavorable conditions prove insufficient to 

roduce the necessary draft, and forced draft apparatus 
haa accordingly been installed. This consists of four 60 
inch fans driven by 5 x 4 inch double upright direct coupled 
steam engines, manufactured by B. F. Sturtevant, of 
Boston, Mass. The air is taken from the different parts of 
the building where heated air is likely to accumulate, thus 
greatly aiding the ventilation, and is forced into two large 
sheet iron conduits which connect under the fire-room 
directly, with the furnace. The system is divided into two 
complete sections which are interchangeable, 

Coal Storage and Ash Handliny Apparatus.—The 
problem of storing and handling coal was a difficult one, 
owing to the contracted space available, and its solution 
has been remarkably happy. The coal is taken either from 
the street, where it is unloaded through an opening in the 
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Fia. 4.—CoaL STORING AND ASH HANDLING APPARATUS. 


side-walk, into the basement, and lifted by elevators to the 
top floor, or, it may, by means of a second elevator on the 
river side, be directly hoisted from barges to the main large 
coal bin on the upper floor, whence it is distributed by a 
reversible conveyer. From this bin, or bunker, it descends 
by gravity through small channels to the other bins along- 
side the south wall in front of the two boiler batteries, as 
shown in Fig. 4. The storing capacity of the bins is about 
600 tons. The ashes are taken away from the front of the 
boilers through conduits and delivered by elevators into 
bins at each end of the building where they descend by 
gravity either to wagons on the street or to barges on the 
river. The conveyers and elevators both for the coal stor- 
age and ash handling apparatus are driven by electric 
motors. The plant was installed by the Link Belt 
Machinery Company, of Chicago, III. 

Steam Piping.—A diagram of the steam piping is shown 
in Fig. 5. The boilers are connected by 7 inch wrought iron 
pipes with large copper bends to two 16-inch headers, run- 
ning along the south wall of the engine room and connected by 
three vertical pipes. From the upper header the steam is led to 
two sub-headers, 12 and 16 inches in diameter, respectively, 
from which it branches to the engines. Copper has been 
very extensively used to secure sufficient elasticity, and by 
well placed valves it is possible to shut off any part of the 
piping independently. Before entering the engines the 
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steam passes through a centrifugal trap to be relieved from 
all entrained and condensed water. All flanges were 
specially designed for the high pressure used and are faced, 
turned and connected by fitted bolts. All joints are of 
brass wire gauze and litharge cement, and are in first class 
condition, and all piping and connections are covered with 
magnesia non-conducting blocks. 


THE COPPER-ZINC ACCUMULATOR.—V. 
l (Concluded.) 
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A NEW PROCESS OF MAKING COPPER ANODES WITH POROUS 
SURFACES. 


As has already been set forth, the active material for the 
copper electrode, is applied mechanically to a copper sup- 
port; while Desmazures uses spongy copper, which he 
applies by means of great pressure to a net-work of copper 
wire, Phillips and Entz make use of finely ground oxide of 
copper, which is pressed as a paste into the meshes of a 
copper cable. So far, both proceedings are very similar to 
the well-known process of “pasting” lead plates, covered 
by Faure’s and Brush’s patents. It might also be possible 
to render a copper electrode porous by an electrolytic 
process, similar to Planté’s invention, for instance, but 
pormeps the best and most practical way is the fol- 
owing : 

At ordinary temperatures, copper does not readily com- 
bine with oxygen, except in a very finely divided powder 
and the facility for combining increases at higher temper- 
atures. Solid copper, either cast or wrought, begins to 
absorb oxygen at a temperature near 400 degrees C., and 
is covered by a black coating of oxide of copper. But 
this layer protects the subjacent copper from further con- 
tact with oxygen and prevents the deeper penetration of 
oxygen. 

f the temperature is raised, say, to a full red heat, the 
black oxide of copper reacts upon the metallic support, giv- 
ing part of the oxygen off and forming suboxide of copper. 
If now, at the same time, air or oxygen is permitted to 
circulate around the copper piece, the effect is that its sur- 
face can be oxidized to any desired depth; even so far 
that no more metallic copper is left, but the whole is trans- 
formed into oxide of copper. 

This is not, however, what is wanted for our purpose. 
The surface should be oxidized to 4 or 7, of an inch and 
have a metallic support left of sufficient conducting power. 
To perform the desired result is a matter of maintaining 
the proper degree of heat; since the right temperature is 
very near the point where the oxide of copper fuses, some 
care has to be taken to prevent too high a temperature. 
One great drawback will be found, and that is, that while 
the article is cooling down, the oxide of copper blisters 
and cracks off; the contraction of the oxide of copper is 
different from that of the metallic copper and therefore the 
brittle oxide detaches itself from the metallic core. It is 
still possible, however, to attain a practical result. Before 
that point is reached at which the oxide cracks off the 
surface, it can be reduced to copper by contact with, for 
instance, carbonic oxide. The porous copper thus formed, 
adheres firmly to the solid core, and repeating the process 
once or twice, the porosity of the superficial layer can be 
brought to any desired degree. Of course, the second time, 
the temperature for effecting the combination with oxygen 
is much lower, only about 300 degrees C., and there 
is no more cracking off of oxide, or the temperature may 
be chosen so low as only to allow the formation of sub- 
oxide of copper ; in this latter case the copper electrode is 
quite ready for use in the accumulator. 

This process for making porous copper electrodes may be 
advantageously carried out with the aid of the apparatus 
described below, and which is shown in the dia- 
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gram. In the centre of the cylindrical furnace is placed 
a muffle M of refractory material, such as magnesia or china 
clay. This muffle has a false, perforated bottom B and a 

erforated cover c. Below the false bottom there are two 
inlets a and a’; 4 is for the supply of air, a’ for the 
supply of carbonic oxide or generator gas. 

P is a partition wall of insulating material, like asbestos 
or any other refractory substance. The generator d, which 
surrounds the muffle and partition wall is filled with coke 
by the supply-holes z. A chimney k surmounts the gene- 
rator. The copper is first put in the muffle and raised to 
the necessa ed heat, while air is introduced through the 
inlet a. When the copper is sufficiently and uniformly 
oxidized, the air is stopped and the generator cooled down 
by blowing steam through the pipes w. At the proper 
time, the inlet a’ is opened and carbonic oxide or the water 

produced in the generator, is let into the muffle, where 
it reduces the copper oxide to porous copper. This opera- 
tion is then repeated, but at much lower temperatures, in 
order to obtain the desired porosity of the layer. 

After a little practice, it is possible to treat a large 
amount of copper each day in this way. The time of the 
whole treatment is about three hours. There is, perhaps, 
no cheaper and more rapid way for rendering copper 
porous, but there are still other interesting points connected 
with this method. 
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ScHoor’s FURNACE FOR OXIDIZING COPPER. 


1. The layer of porous copper adheres so firmly to the 
core of the electrode, that no mechanically applied layer 
could be compared with it. The copper may be bent many 
times and in all directions without detaching the layer. 

2. The form of the copper electrode may be of any descrip- 
tion, without interfering with the application of the porous 
layer. It need not be a wire netting or loosely made cable or 
a grid or any special form adapted to retain the active 
material firmly. For several reasons, a plain copper sheet 
is the most desirable form. 

3. An electrode, made according to this process, does not 
infringe any patents, covering the mechanical application 
of active material to a support (paste, paint or cement). 

4. The heating process must be cheaper than any electro- 
lytic process, because no chemicals are used and the air 
and generator-gas are the cheapest agents possible. 

5. The labor and hand work 1s almost entirely eliminated. 
After the copper electrode has been treated, it must be 
covered or surrounded by a partition or membrane; since it 
is very doubtful whether organic substances like cotton 
(cellulose) or parchment paper (hydro-cellulose) are 
likely to stand the action of the strong caustic electrolyte 
without injury to the cell. The copper electrode is put pre- 
ferably in a porous pot made of magnesia. The magnesia 
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is entirely stable and may be made of any desired porosity. 
It may also be impregnated with substances that attract 
those traces of soluble copper compounds, occasionally 
formed, and thus impart to the copper accumulator that 
amount of reliability necessary for its practical success. 
Dolomite may also be used as material for the porous cup 
instead of magnesia. 


UNDERWRITERS INSULATION REQUIREMENTS 
AND THEIR INFLUENCE ON THE QUALITY OF 
WIRES. 
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Every piece of insulated wire that is to be used for 
lighting or power purposes in the city of Boston has to be 
subjected to a very careful insulation test before it can be 
used in any building within the city limits. This test is made 
by the Boston Fire Underwriters Union, and a similar test 
has to be made for the New England Insurance Exchange 
before they will pass upon its use in any . in New 
England, outside of Boston. Although neither board can 
enforce the removal of a single piece of disapproved wire 
or wiring they can so add to the insurance rate on the 
building in which the wiring is done that the owner soon 
comes to the conclusion that there is really danger of fire 
and out comes the bad work which is replaced by good 
wire and good workmanship. 

Electric lighting, as we all know, is the safest mode of 
illumination when properly installed; yet there is nothing 
so likely to set fire to a building as electricity when care- 
lessly handled. With the knowledge of this fact the in- 
surance companies, all over the country, have adopted 
rules which have been very carefully compiled by men of 
long and varied experience in electrical construction 
work and as every piece of wiring, either for lighting 
or power, is now thoroughly inspected before the current 
is turned on in the building, and due to the fact that we 
are getting better wire and fixtures every year, it is safe 
to say that there is no possible chance of a fire from elec- 
tricity if the wireman and inspector does his duty accord- 
ing to the 5 rules and requirements. 

Although we have had numerous makes of insulated 
wire for a number of years it is only within the last two 
years that we have had uniformly excellent wire insula- 
tion. Not that we have not always had the insulating 
material but the method of manufacture has been crude. 
Rule 12, of the Rules and Requirements of the Boston 
Fire Underwriters Union, state that : 


‘ Insulation that will be approved for interior conductors 
must be solid, at least , of an inch in thickness and covered with 
a substantial braid. It must not readily carry fire, must show 
an insulation resistance of one 3 mile after two weeks 
submersion in water at 70 degs. F eit, and three days sub- 
mersion in lime water, with a current of 550 volts and after three 
minutes’ electrification .” 


Every test on samples of insulated wire, furnished by 
over fifty manufacturers, has been kept on file by the Bos- 
ton Fire Underwriters Union since March, 1888, and each 
year since then has shown a vast improvement over the 
previous year as to quality of wire, insulation, finish and 
power to withstand abrasion. 

The samples of wire submitted in the year 1888 showed 
a very uncertain quality, the insulation showing a resistance 
of from 1800 megohms to 8.3 megohms per mile upon 
being submerged in water and many of the samples 
showed no resistance whatever after having been in 
water five or six days with only 140 volts used in making 
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the measurements. This clearly showed the presence of 

in holes, flaws and a non-homogeneous coating of the 
insulating material, a state of affairs that recent tests show 
to be rapidly disappearing with the modern improvements 
in manufacture to meet various requirements. 

This inferior or uncertain quality of insulation continued 
to pour in until December, 1892, but from that date up to 
the present time a wonderful improvement has been noted 
and the tests on all samples, submitted by over fifteen 
different manufacturers, show that in no case has the 
insulation resistance dropped lower than 220 megohms, 
after having been submerged in water for fourteen days 
and then in lime paste for three days, and each readin 
being made with a potential of 550 volts; while severa 
samples showed a resistance of over 4,400 megohms after 


the same severe test. 


We thus see that the manufacturer has more than met 
the insurance requirements and it is certainly very grati- 
fying to both parties to note the steady improvement in 
the manufacture of insulated wire upon which depends the 
safety of our buildings and the lives of our linemen, as the 
insulation requirements hold good for outside as well as 
interior conductors. 


THE LEWIS SELF REGULATING CONSTANT POTEN- 
- TIAL VARIABLE SPEED DYNAMO. 


In recent issues we gave a description of the electric car 
lighting system of the Lewis Electric Co., and of their 
windmill plant designed as a source of electrical energy ; 


Lewis CONSTANT POTENTIAL VARIABLE SPEED DYNAMO. 


both being operated in connection with storage batteries. 
In the one case we have a dynamo driven from the car axle 
and in the other by the windmill through gearing. The 
character of both these driving agents is identical in the 
variable nature of the speed to which the dynamo must 
necessarily be subjected and our readers will recall the fact 
that in those descriptions we stated that the inventor, 
Lieut. I. N. Lewis, U. S. A., had designed a very simple 
method for obtaining a constant potential at the battery 
terminals, without introducing any auxiliary regulating 
apparatus, which has heretofore so greatly retarded progress 
in this direction. We are now able to describe the method 
alluded to, which consists simply in a special method of 
winding the field magnets of the dynamo. 

In the ordinary method of compounding dynamos for 
constant potential where the driving speed is constant, the 
current in the series coil acts cumulatively with the shunt 
to maintain the strength of the field magnetism. To accom- 
plish the maintenance of constant potential with varying 
speed, however, Lieut. Lewis simply reverses this order of 
things and connects the series coil differentially or reversely, 
so that its acts to demagnetize and weaken the field as the 
speed increases. The method will be readily understood 
by inspection of the accompanying diagram which shows 
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the long shunt method of connection, the same principle of 
course holding true with the short shunt. The shunt coil 
is here shown at ö and the regulating differential series coil 
at a. 

The results obtained in 
winding are quite remarkable. 


ractice with this method of 
In some recent tests with 
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speeds varying between 600 and 800 revolutions and with 
current varying from 1 to 35 amperes, the potential did 
not vary more than 1 volt from the normal 35 volts for 
which the machine was designed. With such a machine 
available the problem of electric car lighting and windmill 
storage is in a fair way to find a speedy solution. 


ELECTRIC TRANSPORTATION DEPARTMENT. 


THE CHLORIDE ACCUMULATOR ON PARIS 
STREET RAILWAYS. 


Some attempts at electric traction by accumulators have been 
made in these latter years in France as well as in other European 
countries but nearly every where this method of traction has been 
abandoned, principally on account of the failure of the system of 
accumulatorsemployed. The Street Railway Company of Paris and 
the Department of the Seine once abandoned the system after a few 
months’ use on its St. Denis lines. Now, however, it is no ones 
a 5 of mere experiment, but one of genuine industrial de- 
velopment. The installation of the St. Denis station has been 
made in view of the development of two lines, each about six 
miles in length. They both extend from the rond-point de Picardie 
at St. Denis, the one to the Madeleine, the other to the Opera. 
The first trials took place in February, 1892. Electric traction has 
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been employed regularly on the portions of the two lines situated 
outside of the city walls since June lst. Horse cars were entirely 
done away with on the Madeleine line October 1, and will shortly 
be abandoned on the Opera line. A third line, about three miles 
long, running from the mayoralty house of St. Ouen to Neuilly, 
will soon be operated by electric cars. 

The plan laid out for the constructors of the motors and ac- 
cumulators was to substitute for the horse cars on the two lines 
above designated, self-propelling care, with seats on the roof, hav- 
ing a carrying capacity of fifty passengers and two company em- 
ployees. The lowest speed imposed, with full car, was seven and 
a half miles per hour, with the possibility of attaining a speed of 
ten miles an hour outside of Paris,and a minimum rate of three 
and three-quarter miles on the heaviest grades, which are about 
four per cent. Moreover, the company reserved the right of at- 
taching another car to the electric cars. The daily mileage of each 
car was to be at least sixty-five miles, and the weight of the ac- 
cumulators, including all accessories, was not to exceed 6,000 
pounds. All these conditions have been fulfilled to the letter. 

The body of the car rests on rollers upon two trucks, each 
having one axle, and being held in place by a king bolt. These 
two trucks are bound together by a system of joints and springs, 
which allows the axles to converge on curves and restores them to 
parallelism on a straight track. 

A motor is attached to each axle by double-reduction gear 
wheels, the ratio between motor and axle being twelve to one. 
The gears are in an iron casing, the first pair completely immersed 
in oil, The motors are bi-polar, of the Manchester type, with 
Gramme armature, series wound. The brushes are four carbon 
blocks. Each motor will develop, with a speed of 1,850 revolu- 
tions per minute, a power of 10,000 watts, with a difference of 
potential of 200 volts. Under these conditions the efficiency 
between motor and axle is seventy-three per cent. The trucks 
and motors were supplied by the firm of Averly, of Lyon, and M. 
Lemoine’s roller brake is used. 
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The accumulators are of the chloride type, manufactured by 
the Société pour le Travail Electrique des Métaux, to the operation 
of which its distinguished director, M. Sarcia, has imparted a very 
remarkable impulse. The accumulators are placed under the 
seats of the car. There are one hundred and eight elements of 
eleven plates each contained in hard rubber boxes. The plates are 


seven and three-quarter inches by seven square and a quarter of 


an inch thick, and the Weight of an element is thirty-eight and a 
half pounds. These one hundred and eight cells are divided 
into twelve groups of nine batteries each, contained in twelve 
wooden boxes, six on each side of the car, the batteries of each 
group being connected in series, and the two terminals attached 
to copper strips fastened to one of the partitions of the wooden box, 

To the wooden props of the car are attached brass springs con- 
nected to the motor circuits, with intermediate regulating 
switches. The introduction of the boxes intọ the car causes thete 
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springs to slide on the copper strips and the circuit through the 
constituent parts of the battery is thus automatically established. 
The batteries are charged on a platform made of joists, covered 
with tar, supported by brick piles and supplied with glass insula- 
tors. These platforms have brass contact springs like those in the 
cars. The batteries when placed on the platform for charging are 
connected in series. The station for accumulators has space for 
twenty-four sets of batteries, each one connected to a distributing 
switchboard by a special circuit, in which is an ammeter, a polar- 
ity. eas a double-pole circuit breaker and a make and break 
switch. 

The transfer of the batteries between the charging tables and 
the cars is effected by means of small cars moving on tracks which 
run alongside of the platforms and the street car tracks. When 
a car returns to exchange its discharged battery for another, seven 
of these transfer cars are ranged on each side of the tracks, six 
carrying boxes of accumulators freshly seal re and the seventh 
empty. The first box of batteries contained in the street car is 
slid on the empty transfer car by which it is carried to the place 
which it is to occupy on the charging platform. The first box of the 
new bat rom its transfer car into the space in the street 
car thus left empty, and a second box of discharged battery is re- 
moved, and so onconsecutively. The platform of the transfer car 
can be raised and lowered by a screw and fly wheel so that it can 
be brought to the level of the interior of the street car or of the 
charging platform. This is accomplished in five minutes or less. 

The charging current for the accumulators is furnished by 
three Desroziers dynamos. constructed by the firm of Bréguet, 
each run by a one hundred and twenty-five horse-power Corliss 
horizontal condensing engine. Two of these engines run ata 
speed of seventy-five revolutions, and the third at one hundred 
and sixty revolutions, This last runs its dynamo by means of a 
single belt, the other two by intermediate shafting. The engines 
are supplied by three semi-tubular boilers. This plant was in- 
stalled by M. E. Garnier. 
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Each dynamo, at a speed of 600 revolutions, develops a current 
of 280 ampers, with an electromotive force of 260 volts, and the 
sets of acoumulators are charged in liel, with a constant elec- 
tromotive force of 260 volts. The duration of the is six 
bours for a battery which has furnished all its capacity of 230 
am hours, or fifty-two horse - power hours. The yield in en 
of the batteries is as high as seventy per cent. The batteries in 
service, with an electromotive force of upwards of 200 volts, give 
a discharge, which on es reaches seventy amperes, or nearly 
two amperes per po of element. The average output on the 
level is about thirty-five amperes, which increases to fifty-five 
amperes on grades of two and a half per cent. One charge of the 
batteries will run the car about forty miles on grooved rails and 
about seventy-five miles on ordinary T rails. 

In order to operate the car at the various required in 
service the coupling of the cells of battery is changeable. In the 
car the batteries are divided into four pare: each of twenty-seven 
cells in series, which give, on closed circuit, about fifty volts. 
By means of a is festa switch, placed under the control of the 
driver, three couplings of batteries may be obtained of 50, 100, or 
200 watts. Thes of the car is doubled in passing from one 
coupling to the other. The motors of the car are usually con- 
nected in series, but, by means of a switch, Day. be placed in par- 
allel when greater speed or power is required. This second switch 
also reverses the direction of running of the car by reversing the 
current in the motor armatures, and by it alsoa motor may be 
cut out of service in case of damage by short circuiting on the 
series combination. A single motor is sufficient to run the car 
with a slightly reduced speed. 

The switch for altering the coupling of the sub-batteries con- 
sists of a cylinder of non-conducting material, carrying three sets 
of copper strips, corresponding to the three couplings or combina- 
tions of the batteries. These strips become connected when the 
cylinder is revolved on ite axis between the metallic brushes, com- 
municating with the sub-batteries. In passing from one position 
to another the current is broken before the strips are released from 
between the brushes, the break being made on special strips sup- 

lied with blocks of carbon, so arranged as to be easily replaced. 

he barrel is revolved by means of a lever. The switch or regu- 
lator which changes the couplings of the motors is composed of 
three commutators, operated by separate cranks, which are so in- 
terlocked that they cannot be operated except when the current 
is broken by the battery switch. 

The daily service on the Madeleine route (the only one at pres- 
ent entirely operated by electric cars), consists of one hundred and 
four trips, or fifty-two round trips. Seven cars are operated on 
this line, some making eight and others nine trips, about ninety- 
two and one hundred and three miles; while horse cars make not 
much more than a ile Each car is operated with two sets 
of batteries, making from four to six consecutive trips, forty-six 
to sixty-nine miles without recharge. 


The running time between 


terminals is fifty-five minutes, including stope. The weight of a 
full car is about 29,000 pounds, of which 5,7 unds are for the 
batteries and their accessories and 7,700 pounds for the passen- 


gers. The mean tractive force is about twenty-six and a half 
pounds per ton. 

The average results of operation on the Madeleine line for 
October, November and December, 1892, per car mile are as fol- 
lows : Ampere hours charged, 6.2; horse-power hours, generated, 
2.2; coal consumed, 9.2 pounds; oil consumed, .015 pound. The 
averages for a whole year would be lower, as the average for the 
three months considered is relatively high in consequence of the 
heavy condition of the road due to mud, snow and ice. The road 
is built of T rails, weighing about fifty pounds to the yard, except 
in St. Denis and Paris, where the grooved rail is used, 
weighing about ninety pounds to the yard. The service has been 
very r and the receipts per car mile have increased to a 
marked degree, and the fa vor o o pcm has been instantly won 
by the new, comfortable cars lighted by electricity. 

Encouraged by the good results obtained, the street car com- 
pany has determined to introduce storage battery traction on their 
other lines. On the new cars, which are to be built, a system of 
regulation is to be employed whereby, in stopping the cars and 
in running down grades, the motors will become generators, and 
a portion of the energy previously given out by the accumulators 
restored. Great credit is due to the menager and directors of the 
street railway company through whose efforts and perseverance 
storage battery traction has triumphed in Paris, and will, it is 
thought, be speedily adopted throughout France, 


BRISTOL AND TRENTON ELECTRIC RAILWAY. 


The first link in the chain of electric railways which will 
eventually connect New York and Philadelphia is now well under 
way. The Philadelphia division between Bristol and Trenton, 
84 miles in length has been surveyed and that section alone will 
include a mile of bridge work. The contracts for construction 
will soon be let. Mr. A. Langstaff Johnston, consulting engineer, 
has charge of the work, which will be pushed to early completion. 
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CAPACITY OF RAILWAY MOTORS. 


BY 
SA Deut! 

THE usual traction formula or table gives the draw-bar pull 
required to keep a given load in motion either at a very slow speed 
or at some specified speed and with a specified coefficient of resist- 
ance.. While these tables are applicable at all speeds to locomotives 
and other engines where the tractive power may be kept constant 
and the power consumed varies directly with the speed for any — 
given tractive power, they are not at all applicable to electric 
motors in which the tractive power is constantly varying inde- 
pendently of any method of. motor control, and in which the 
energy utilized in propelling the load may be, and often is, very 
different from the total energy consumed. 

To illustrate: A certain table gives . 32 h. p. as the power re- 
quired to propel 1 ton at a speed of 4 miles per hour, on a level 
with a coefficient of resistance of 30; a 50 h. p. equipment should 
therefore be capable of propelling 156 tons at this speed without 
exceeding its rated h. p.; this might easily be true fora steam 
locomotive but is assuredly not for an electric motor which, it 
geared for a normal speed of 12 miles per hour, will reach its nor- 
mal ampere capacity at 52 tons. The table is therefore unreli- 
able and almost useless at all speeds and loads except those at 
which the motors will give their rated output. 

The reason for this discrepancy is found in the fact that the 
tractive power of the locomotive can be varied widely and for in- 
definitely long periods without undue strains on the working 
parts, while electrical and mechanical limitations practically com- 
pel a maximum tractive power in the motor not far above its nor- 
mal capacity except for very short periods; this tractive power, 
aside from magnetic variations in the iron, is dependent upon the 
ampere capacity of the motor windings and is 5 the 
same for all speeds; therefore, as the coefficient of resistance in 
street railway work will not vary by any determinable amount 
for speeds up to 12 or 15 miles per hour, the maximum load that 
can be propelled at any speed will not exceed the maximum load 
that can be propelled at its rated speed so long as the normal 
tractive power is not exceeded; the speed will vary directly with 
the Ek. M. F. at the motor terminals. f 

This indicates a simple method of ascertaining what is more 
important than the total horse power consumed in moving the 
load, viz., the proportion of the normal tractive power which must 
be excited to move any given load, the rated horse power and 
normal speed of the motor at the E. M. F. of the line being known. 
For, from the horse power and s at which that horse power 
will be developed the pull at the periphery can be determined and 
this pull is independent of all variations in wheels, gears, speed 
reductions or armature diameters, and also holds true per horse 
power for any size of motor. 

If we know the ratio of tractive power exerted to normal trac- 
tive power we know pretty accurately how far the proper carry- 
ing capacity of the armature and field windings is being utilized 
or overloaded ; the total horse-power consumed does not give the 
remotest indication of this important point. To determine this 
ratio the writer has used the following table which is presented 
with the hope that others may find it equally useful; it is based 
on the assumption that the rated horse-power of the motors can be 
applied at the periphery of the driving wheels at the rated speed 
without overheating fields or armatures. 


LBS. PULL AT PERIPHERY OF WHEEL AT RATED H. P. AND SPEED. 


Rated speed. 
Miles per hour. 8 10 12 15 18 20 25 30 
15 h. p. Equip. 708.1] 562.5 | 4688 375. 312.5 | 281.3 225. | 1875 
20 5 987.5 750. 3 500. 416.6 375. 300. 230. 
25 i 1171.9 | 937.5 | 781.8 628. 521. 468.8 | 875. 312.5 
830 s 1406.3 | 1125. 937.5 750. 625. 562.5 | 450. | 375. 
40 5 1875. 1500. 1250. 1000. 838.2 730. 600. 500. 
50 ks 2343.8 | 1875. 1562. 1280. | 1043. 987.5 750. 625. 
60 t 2812.4 | 2250. | 1875. 1500. | 1250. 1128. 900. | 750. 


To determine the maximum normal load in tons, divide the 
pounds pull by the resistance per ton; thus on a 10 per cent. grade 
the maximum normal load would be for a 50 H. P. equipment 

: 1562 
whose normal speed was 12 miles per hour : 50 + (10 200 
6.8 tons. 
The formula is: Lee. puii 


Resistance 


= Load in Tons. 
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To get the ratio of tractive powers, divide the actual load 
the normal load; thus, if the actual load is 1014 tons the ratio 


10 25 
6.8 


an increase in current above the normal sufficient to increase the 
normal tractive power by one-half, 

On the above basis the following table has been figured, giving 
the tons that can be propelled per rated horse power without 
exceeding the normal tractive power. It will be noted that the 
speeds given are the normal for which the motors are 

esigned ; the actual speed will take care of itself, varying with 
the actual load and the voltage at the motor terminals; the 
coefficient of resistance is assumed to be 80. 


= 1.5, or the motors are propelling a load which demands 


TONS PER RATED HORSE POWER AT PERIPHERY OF WHEELS WITH 
NORMAL TRACTIVE POWER. 


Miles per Hour. 8 10 12 15 18 20 26 30 
Level.. ꝑ 1.56 1.2 1.042 8 004 ,s .50 | .416 
1 $ grad [ ꝛeͤ• e ͤ ä . 7 28 . 50 416 875 .30 | 25 
—2äKkææñ;'z: . & 0 440 . S8 | .398 | .268 21418 
—8444é4é44 58 416 247. 72108166 189 
212449494 46 841 LA . | .189 .170 | .136 | .118 
s TTT TTTTTTT -36 289 -A 10 | .16 | .144 | .115 | .096 
— —4—é—'d ĩ2T77n 812 288 200 166 .139 .125 | .10 088 
„ ieee eaaes 276 | 2 188 146 | 182 11 | .088 | .078 
Bu tt «%e -46 | .20 164 181 | .13 | .10 | .078 | .065 
R983 999d 223 | .170 149 119 „000 | .00 | .O71 | .06 
10000 3E -204 | .168 180 108 0 | .081 | .065 084 
18 ⁵˙ à·ĩ3: 174 14 116 092 07707088 046 
144 148 .114 .004 076 | .068 | .067 | „045 .088 


THE PROPOSED 5,000 H. P. ALTERNATORS FOR 
NIAGARA. | 


THE latest number of the Journal of the English Institution of 
Electrical Engineers contains the illustrations accompanying the 
paper read by Prof. Geo Forbes before that body on ‘‘The 

lectrical Transmission of Power from Ni Falls.”' We give 
the illustrations of the machine characterized by Prof. Forbes as 
representative of the type to be employed at Niagara, together 
with the description. | 

On the bed-plate a vertical cylinder, a, Figs. 1 and 2, is bolted, 
with projections to support the fixed armature and the sarap of 
the revolving The armature coils, E and F, are wound inde- 
pendently, and can be removed and changed. They are fixed in 
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slots, O, in the fixed armature. They are encased in an oil-tight 
casing through which oil can be circulated. The field et is 
external to the armature, and has the poles pointing ially in- 
wards. It consists preferably of forged steel, supported by a spider, 
D, with eight arms, which may be of steel (shown as a bronze cast- 
ing in the drawings) with a covering of thin sheet metal, on which 
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cups are provided for forcing air into the interior of the machine. 
The pole-pieces are bolted on to the steel rim, B. The field coils 
aro of hi strip, two coils being wound upon each pole, with a 
space between them for air circulation. The exciting current is 
applied by rings of tempered copper on the spider, having fixed 
brushes rubbing on them, shown at d. The hub of the spider is 
firmly fixed to the upper end of the shaft. The spider supports 


ej 
4 


Fia. 2 
the heavy rim by 16 studs and nuts. The shaft is supported by 
two gs, each of which has four radial arms, H, which are 


bolted to four . projections on the cast-iron cylinder. 
This cast-iron cylinder is bolted to the bed-plate at 1, and adjusted 
thereon by wedges. Besides having on it the projections for car- 
rying the bearings on its inner side, it has on its outer 5 
a series of vertical ribe, K, against which the stampings, or sheets 
of iron, forming the armature rest. It also supports the lower end 
late, L, on which the armature is built up, and the armature is 
eyed to it by a single ove The armature is wound drum fashion 
—that is, allon the outside. This enables the coils to be wound 
independently and afterwards laid in their place, and also to be 
easily replaced in case of accident. In order to do this satisfac- 
torily, the slots for each coil in the iron are cut, not radially, but 
parallel to each other, such as the two marked © in Fig. 2. Each 
coil is encased in insulating material, which forms a tube through 
which oil may flow as in a transformer, but may be forced, in 
which case its circulation is maintained by a pump. Round the 
base of the machine there are two oil pipes, a and B, one being the 
inlet, the other the outlet. These are seen in Fig. 8, which shows 
the improved oiling arrangements, which were worked out by Prof. 
Forbes chief draughtsman at Niagara Falls, Mr. Baumann. ein- 
let pire is connected with a reservoir of oil in the power house. The 
outlet pipe leads by another pipe to cooling arrangements in run- 
ning water, from which the oil is pum to the reservoir. From 
the inlet pipe 16 brass tubes, C, are led to the junction boxes at 
the bottom of the 16 coils; the 16 other brass tubes, D, are led 
from the pects ae boxes at the top of the coils, through the 
interior of the fixed armature, and bent over the foundation 
plate, and so connected to the outlet pipe which surrounds the 
15 The outlet pipe is broken at E, a cup being placed 
on the lower part to catch the oil as it issues from the upper 
part, so that the rate of flow of the oil may be seen. The bed-plate 
is a single iron casting, and, in order to enable it to be transported 
over the railways, it was necessary to limit its diameter, as shown 
in Fig. 8. e armature is built up of thin sheet iron, with ven- 
tilating spaces, as shown on the drawings. The bolts which hold 
the armature vee are eight in number, made of nickel 
steel, a metal which has the great advantage of being non- 
magnetic, and of very high electrical resistance and great me- 
chanical strength. The amount of nickel is 25 per cent. 
There are 16 armature coils, eight . of one kind, called 
“ short ” coils, and eight of another kind, called long” coils, the 
length of wire on each coil being the same. The short coils are 
bent over on the top and bottom end plates, and the long coils are 
wound in one plane and enclose the short coils. This is clearly 
shown in the drawings, where the short coils are marked E and 
the long F. I find that if we are to have a very stiff field, with 
first-claes quality of iron in the fields, each coil would consist of 72 
turns of pure copper wire, No. O of the Brown & Sharpe gauge, 
which gives a very low density of current and reduces the heat. 
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ing. In fact, it has been my view that, in designing the machines 
for so great and permanent a work, every effort should be made 
to reduce the rise in temperature, even to far below what has ever 
been done in the past. The unequal expansions and contractions 
of materials in a machine of this kind are very injurious to its 
35 and affect the insulating material seriously. The 
yers of wire in the coils are separated by mica. Each coil when 
wound has strips of insulating material laid spirally round it so 
that oil may circulate freely in the intervals, and the whole is 
encased in a casing of strong insulating material. The material 
which I prefer for this purpose is certainly Woodite, an eighth of 
inch of which will not break down with 30,000 volts, and which is 
not acted upon by oil even at high temperatures. I have a record 
of testa with oil which are conclusive on this point. Itis quite 
the best material I have seen for the purpose, though costly, and 
vane a secret process, it may be difficult to ensure uniformity. 
The frames of the bearings are of cast iron, with four radial 
arms, which rest upon four projections cast on the vertical cylinder, 
and are bolted to them, as already stated. By this means, when 
the field magnet with the shaft has been lifted out of place, the 
bearings can be twisted through an angle of 45 degrees in a hori- 
zontal plane and then raised out of place, leaving a space 5 feet in 
diameter through which portions of the turbine shaft can be raised 
for repair. The bearings are oiled at the centre by oil forced un- 
der pressure through a pipe. The oil is then distributed over the 
bearings by spiral grooves, A spiral groove is also cut in the hub 
of the frame, with a pipe at each end to admit of water circulation 
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to cool the bushing. At two opposite sides of each bearing the 
bushing is made thin. and a rod of bismuth is soldered thereto ; 
so that if the bushing is heated a thermo-electric current shall be 
created which, by means of a relay, can ring a bell in the power 
house. When this occurs, water can be immediately admitted to 
cool the bearings, and the attention of the workmen is drawn to 
the necessity of an examination. 

One of the which required most consideration was the 
material of which the spider supporting the field magnets should 
be constructed. The best plan is to make it of steel (although, as 

inted out before, it is shown in the drawings as a bronze cast- 
ing), for the sake of lightness, and to cover it with a copper cover- 
ing, which might, I think, be spun; or, perhaps better, electro- 
sag Tae nickel might be used. Between the pole- pieces the space 
is filled up with a screen or plate of metal so as to direct the air 
ventilation only upon the parts which most require cooling. 


COLLEGE NOTES. 


COLUMBIA COLLEGE UNIVERSITY EXTENSION LECTURES. 


A class in mathematics is about to be formed for the New York 
Electrical Workers. Mr. Max Osterberg who has laid out a plan 
of instruction will be in charge of the course. He intends to 
introduce the subject commencing with arithmetic and gradually 
lead up to algebra and geometry, giving as much as is necessa 
for an electrical worker to know, in order that he may deal intel- 
ligently with the problems that present themselves to him almost 
daily in connection with wiring, and other electrical work. 

e formation of this class is due to the desire of many 
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attending the course of lectures on practical electricity, delivered 
at Cooper Union, to become better acquainted with the phenomena 
of electrical science. 


ELECTRICAL WORK AT COLUMBIA. 


Although it is but comparatively recently that Columbla Ool- 
lege has actively taken up instruction in electrical engineering the 
work it has already accomplished easily places it abreast of our 
best schools devoted to this branch. Columbia is, moreover, not 
confining its work and influence to the class room but is extending 
it far beyond as, for instance, by its admirable course of University 
Extension Lectures given in connection with the Cooper Onion 
in which some of the foremost electricians in the country are tak- 
ing part. In addition to this, a course of five lecturers on Elec- 
tricity is being given at Yonkers. 

The fourth course of lectures in New York will be devoted to 
Electricity as a Factor in Modern Life,” and will be given by 
Prof. Francis B. Crocker. The dates and titles of these lectures are 
as follows: March 6—The Dynamo and Electric Lighting. 
March 18—The Electric Motor and Transmission of Power. Marc 
ae Electric Railway. March 27—The Telegraph and Tele- 
phone. 

The lectures which will be held at Cooper Union will be fully 
illustrated by experiments. No tickets of admission will be 
required and the doors will be closed promptly at 8 o’clock. 


SOCIETY AND CLUB NOTEs. 


NEW YORK ELECTRICAL SOCIETY.—“* THE ELECTRIC LIGHTING 
OF THE WORLD'S FAIR.” 


A lecture on the above subject will be delivered by Mr. Thomas 
Commerford Martin, at Columbia College, on Thusday, March 16, 
at 8 p.m.» before the New York Electrical Society. The lecture 
will rofusely illustrated by lantern. In the collection of data 
and slides, Mr. Martin has had the active assistance of Mr. Luther 
Stieringer, who was the consulting electrical enginer of the Fair. 
Special attention will be given to night views of the Fair, exhibit- 
ing a wonderful advance in the photography of scenery and scenic 
effects after dark, and exemplifying the beauty of the electric 
light for spectacular purposes. Among the many points of interest 
to be treated in this original manner will be: The Electricity 
Building; The Tower of Light; Scenic Theatre; The Dome of the 
Horticultural Building; The Lagoons; Manufactures Building; The 
Big Search Light; The Fine Arts Building; Administration Build- 
ing; The Grand Court of Honor; The Stieringer Electric Foun- 
tains; Effects Produced by Electric Illuminations, etc., etc. The 
scenes will be shown in contrast of daylight and night effect. 
Ladies are invited to this meeting of the Society. 


LITERATURE. 


The Practical Management of Dynamos and Motors. By Prof. F. 
B. Crocker and Dr. S. heeler with a chapter by H. A. 
Foster. Second Edition Revised and enlarged. D. Pan No- 
strand Co. Cloth 8 vo. 205 pages, 99 cuts. Price 61. 


In bringing out the second edition of their useful little treatise, 
Mesars. Crocker and Wheeler, with the help of Messrs. Dunn and 
Foster, have placed the profession under a real obligation. The 
book is now twice as large as before, and we are almost sorry it is 
not four times the size. Every page is freighted richly with valu- 
able data, information, instruction and advice. The minuti is 
simply wonderful, and yet in breadth of treatment the book as a 
whole is hard to surpass. It its true that the work deals eessen- 
tially with management, but by the time the reader has studied 
and mastered these pages, he ought to know as much about the 
machinery as its builders. Little remarks dropped quietly and 
casually here and there, open up wide, long vistas of thought, and 
explain many obscure points in construction; and one feels 
throughout the influence of very shrewd and observant minds. It 
is fortunate that the publishers issue the book in such compact 
form. It goes in the pocket and should always be there ready for 
consultation. We can only hope that every one of our readers will 
provide himself with a copy. 


Mr. H. DEARBORN GARDINER is well known in electrical circles 
by his clever pen-and-ink work illustrating articles that have 
appeared in THE ELECTRICAL ENGINEER, Scribner's Magazine, 
Harper's teas etc. He has now placed on exhibition at the 
gallery of Sanchez & Co. 126 West 23rd street, New York City, 
from March 12 to March 22, a collection of seventy water 
color and black and white drawings of Spanish subjects. Mr. 
Gardiner has spent several years in Spain as art student and 
working artist, and these fruits of his work there form a delight- 
ful exposition of his skill. 
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A BIG OPENING FOR SMALL ARCS. 


HOSE who follow carefully the signs of the times 
cannot fail to have noted unmistakable indica- 
tions of an increased activity in the demand for arc lighting. 
Being the first form of illumination to arrive at a practical 
commercial stage it naturally received the undivided at- 
tention of inventors for several years before the incan- 
descent Jight was reduced to practice, but since the advent 
of the latter it has been allowed to remain practically at a 
standstill. It had to give way before the mellow incan- 
descent lamp, owing to the great facility of subdivision 
into units which could be placed exactly where wanted. 
The enormous importance of this ease of subdivision can 
be no better brought home to economists than by adverting 
to the well known fact that for the same amount of elec- 
trical energy expended the arc lamp produces 10 times as 
much illumination as the incandescent lamp, and yet 
the incandescent lamp has triumphed. With this con- 
dition of affairs confronting us it requires no great amount 
of discernment to predict that the next step towards im- 
provement in are lighting must be in the direction of arcs 
of small power, say from 50 c. p. up. We are aware that 
attempts at lamps of this character intended for general 
interior illumination have been made, more especially 
abroad, but even there their success has been very limited. 
Considering the perfection to which arc lamps have been 
brought at the present time, there seems to be but one 
thing which has up to the present militated against the 
use of such small power arcs, and that is the frequent 
necessity for renewing the carbons, not to speak of the 
cost of such renewal. The latter, however, in domestic 
installation, must be considered a matter of even less im- 
portance than the trouble of renewal. 

If the view we have taken is correct then the public 
ought not to be allowed to wait long for the small arc. 
We base our hope in this matter on the results obtained 
with the Howard arc enclosing cylinder. Whatever may 
be the criticisms raised against this system as applied to 
lamps suspended out of doors they must of necessity fall 
to the ground when applied to lamps intended for in-door 
use. A close study of the situation forces the belief upon 
us that a thoroughly practical arc lamp of 100 candle 
power or thereabouts has a field before it as extensive as 
that of the incandescent lamp itself, and, indeed, it would 


-not be difficult to predict its effect upon incandescent 


lighting as an industry The introduction of such a lamp 
however, need by no means create a panic in incandescent 
light circles. If we construe rightly the opinions ex- 
pressed by the most advanced station managers, and con- 
firmed by a number of those who took part in the discus- 
sions at the recent N. E. L. A. Convention in Washington, 
these managers have rightly begun to look upon their 
plants as electrical power generators as distinguished from 
lighting centres. Any method, therefore, which would 
enable the customer to obtain the most light for a given 
amount of money is the thing which the station manager 
will find to be the most profitable in the long run. Like 
the experience gone through by many upon the introduc- 
tion of meters, the general introduction of arc lamps on 
incandescent circuits might be found to cut down the station 
output temporarily, but the revenue would be found to 
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have increased. It is evident, therefore, that with the 
advantage on the side both of the customer and of the 
central station, nothing ought to stand in the way of the 
small arc. What can be done in the way of arc lighting 
on constant potential circuits is well shown in the 2,700 
lamps now burning in Brooklyn, according to Mr. Bar- 
stow’s report, with 400 more waiting to get on the circuit. 
From what has been said above it might be inferred by 
some that the days of the incandescent lamp are numbered, 
but such a conclusion would be, to say the least, very erron- 
eous. The field is large enough for both and we have 
wished merely to point out a means of enlarging still 
further the scope of electric illumination. With that 
scope enlarged, the incandescent will be in greater demand 
than ever, but it will be reinforced and assisted by the small 
arc. 


GROWTH OF THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 

The representative character of such a body as the 
National Electric Light Association must be largely due, 
in the long run, to the support that it derives from the op- 
erating local companies. After such a successful and 
altogether delightful convention as that at Washington, 
no one will deny that the Association has already great 
strength and influence. In a manner not altogether un- 
common, it has drawn sustenance from its troubles, and 
. surviving a long series of conflicts and difficulties is to-day 
respected and valued throughout the country. Because of 


its work and its aims for the future, we think that local 


companies out of membership are not doing their duty to 
themselves or their fellows, and are debarring themselves 
from many opportunities of co-operation and usefulness. 

As a matter of fact, the numerical strength of the 
Association is far below what it should be. Assuming as 
we may from the returns, that it embraces not less than 
150 local companies in good standing, and that there are 
over 2,000 local electric light companies in the country, it 
will be seen that only about 7 per cent. of such companies 
are in membership. But the percentage should be much 
larger than that. The percentage of capitalization would 
probably come out far higher, but what is needed is the 
active participation of the medium sized companies, which 
have as a matter of course to be handled by a compara- 
tively small executive staff and which can therefore best 
furnish and exchange valuable experience or data. It 
would, we think, be a good thing if Secretary Porter could 
devote a portion of each year to personal canvas of com- 
panies not in membership. It is our conviction that the 
results of such a campaign would be very gratifying. 

We may mention as an item of information that the 
American Water Works Association has a membership of 
about 124 per cent. of the possible, representing one-half 
of the invested capital. The American Street Railway 
Association has a membership of about 25 per cent., rep- 
resenting two-thirds of the invested capital. The latter 
instance is the more striking and encouraging of the two, 
and it is noteworthy that its membership is in no small 
degree electrical. An interesting feature of the recent 
Washington convention was the appearance of several vis- 
itors connected with electric street railway companies. 
The number is likely to grow, as the two interests 
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of lighting and traction have many similar fea- 
tures already and are bound to have more. President 
Francisco who is of an eminently practical turn of mind, 
and fully alive to dangers that others have not seen so 
quickly, will, we venture to hope and believe, employ his 
term of office in rallying to the Association large numbers 
of the local companies to promote whose welfare it was 
established and for whom it may at no distant date have 
to perform vitally important service. 


SHOULD ELECTRIC RAILWAYS SUPPLY POWER TO 
INDIVIDUALS? 

In commenting last week on the work accomplished at 
the Washington Convention of the N. E. L. A., and 
referring to the new safe wiring rules adopted, by the 
Association, and their effect on future work of that 
character, we expressed approval of the rule prohibiting 
the introduction of railway circuits into buildings for 
power distribution purposes. Apropos of this, a corre- 
spondent writes to inquire why it is not just as fair for the 
railway company to sell power for light as for the electric 
light company to sell power to the electric railway com- 
pany to operate its cars. Taking up the question of 
safety, first, we would reply that it must be apparent 
that to introduce a 500 volt ground return circuit 
into any building is inviting disaster and should be 
strenuously opposed by all having the true interests 
of the electrical industry at heart. While the question 
of personal safety does not enter here as a predominant 
factor, a shock from a 500 volt circuit is anything but 
pleasant, and with a grounded circuit the chances of at- 


tendants obtaining such amount to certainty. Looked at 


from the side of the danger from fire due to leaks from 
the circuits, there can be no two opinions as to the advisa- 
bility of excluding such circuits from buildings. Even 
with a complete metallic circuit, we consider 500 volts 
direct current as too high for general indoor distribution, 
and hence we can find no reason for modifying our opinion 
on this matter. As regards the strictly ethical side of the 
question, there is of course no good reason why a railway 
company should not supply current for general power dis- 
tribution, but where such work is contemplated, the power 
service to customers should be kept entirely distinct from 
that of the railway, so far at least as the electrical equip- 
ment is concerned. No better example of such combina- 
tion stations could probably be found than that at Mil- 
waukee which we describe in this issue, in which the feature 
of absolute separation of service is strictly adhered to. 


A MODEL CENTRAL STATION. 


In this issue we begin an exhaustive description of one 
of the best designed electric lighting and power plants 
which have thus far been erected in this country. The 
plant at Milwaukee may be looked upon as one of the fore- 
runners of a class which is gradually finding general ac- 
ceptance among electrical engineers and which presents a 
good object lesson in economical operation of lighting and 
power stations under one roof and one management. The 
station which Mu Otto Frick describes is largely the de- 
sign of Mr. J. C. Henderson and does credit both to him 
and to those who furnished the means to carry out his 
ideas. We shall be glad to have any of our readers who 
are interested offer their comments on any feature they 
may deem a fit subject for criticism. 
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POLYPHASE TRANSMISSION.!—I. 
BY OHARLES F. SOOTT. 


ALTERNATING OURRENT PROBLEMS. 


WHEN alternating current was introduced for lighting it pre- 
sented many new problems to the electrical engineer. Numerous 
difficulties and dangers were predicted by the theorist, but in 
ordinary service most of these have fortunately lain dormant. 
These difficulties are apt to appear, however, when alternating cur- 
rent work is attempted on a large scale. The introduction of 
large units, heavier currents, higher potentials or power service 
are apt to increase the effects of self-induction and capacity so 
that they will now demand careful consideration. The impetus 
which electrical engineering is receiving from the introduction of 
the polyphase system, which brings with it large unite and long 
distances, naturally directs attention to the general problem of 
alternating current transmission and distribution. 

A Spee ase and exhaustive solution of this problem is by no 
means & aple one and the attempted solutions generally lead to 
formulse and diagrams which are possibly even more perplexing 
than the phenomena. If even the electrician, who devotes all his 
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energy to new problems, can scarcely keep abreast of the times, 
it is not surprising that the practical engineer and station mana- 
ger become perplexed and confounded at the apparently erratic 
phenomena observed in practice or described in print. Theoreti- 
cal articles appear on variation in wave form, harmonics, so- 
called Ferranti effects, increased resistance in conductors with al- 
ternating currents, hysteresis, peculiar magnetic currents, reson- 
ance, oscillations, lag, capacity, self-induction. Many of these 
articles, although evidently intended to be of service in engineer- 
ing, show apparently no adequate appreciation of the practical 
bearing and relation of the subjects treated. Consequently the 
average engineer becomes bewildered and lexed, and concludes 
that theoretical explanations are of little value to the practical 
man. There are, however, many points of great practical import- 
ance which admit of fairly simple statement and explanation. 
The particular element to be considered in the present paper is 
the transmission circuit. 


EXPERIMENTS ILLUSTRATING SELF-INDUCTION. 


One of the fundamental characteristics of alternating cur- 
rent woes is self-induction. The effect of self-induction 
is most readily shown by a simple experiment. A wire having a 
resistance of 10 ohms may be wound in a coil. Ten volts will 
send a continuous current of one ampere through this coil. An 
alternating current of a certain frequency will require 50 volts for 

roducing one ampere through the same wire (Fig. 1a.) In the 
i the numbers above the circuit are for continuous cur- 
rent and those below are for alternating current. If a one ampere, 
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50 volt lamp be placed in series with the coil and a current of one 
ampere be passed through the two in series, the E. M. r. required 
for continuous current is 10 volts on the coil and 50 volts on the 
lamp, or 60 volts across the circuit, and the E. M. F. required for 
alternating current is 50 volts across the coil and 50 volts across 
the lamp, which gives, not 100 volts, but 78 volts measured across 
the two in series (Fig. 2). If two lamps be placed in multiple and 
connected in series with the coil, two amperes will require for 
continuous current 20 volts on the coil and 50 volts on the lamps, 
or 70 volts across the circuit. For alternating current, the E. M. F. 
on the coil is 100 volts and on the lamps 50 volts, and on the circuit 
across the two in series the E. M. F. is 120 volts (Fig. 8) 

The two lamps which are in multiple may be placed in series 
with a second coil so proportioned that an E. M. F. of 50 
volts will send one ampere alternating current through the com- 
bination, and a continuous current of one ampere would be caused 
by 35 volte. This combination may be treated as a unit and may be 
used to replace the single lamp in the above test. (Fig. 2.) If 
this combination be placed in series with the first coil, the E. M. F. 
required for sending the continuous current through the circuit 

ill be 10 volts on the coil and 45 volts on the circuit. If the 
OE of 1 ampere be sent through the circuit, 50 
volts will be required across the combination and 50 volts across 
the coil, the same as with the single lamp, but the E. M. F. across 
the circuit is no longer 78 volts, but has increased to 95 volts 


(Fig. 4). 
The important facts to be noted in these experiments are; (1) 
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that the sum of the alternating E. M. F.’s on the elements in series 
is greater than that required on the terminals; (2) that the alter- 
nating E. M. F. for supplying the lamps in series with a coil is 

ter than the continuous k. M. F., and (3) that the difference 
Det ween the two becomes ter as the number of lamps is in- 
creased (Figs. 2 and a It is also to be noted (4) that if the same 
alternating current supplied through a coil, first to a lamp 
alone and then to a combination including lamps and a coil, a 
1 E. M. F. is required when the combination is used (Figs. 2 
and 4). 

These relations, which seem rather perpe nne, may be illus- 
trated in a very simple way by diagrams. the case of the coil 
alone, in which 50 volts are required for producing one ampere 
alternating current and 10 volts for one ampere continuous cur- 
rent, these two E. M. F.’s may be represented by the hypothenuse 
and one side of the familiar right angle triangle. The remaining 
side represents the counter E. M. F. in the coil. If a second wire 
had been wound on this coil in parallel with the first it would be 
found that when one ampere is passing there is an E. M. F. on the 
terminals of the second, or idle, wire of 40 volts (Fig. 1b). This 
is caused by the field beatae Dy the alternating current. An 
equal E. M. F. is of course indu in the wire carrying the cur- 
rent, as the two wires occupy virtually the same position. This 
counter E. M. F. is seen to correspond with the third side of the 
triangle. Suitable measurements would show that this counter 
E. M. F. occurs later than the current through the coil and that 
its maximum value occurs when the current is passing through 
its zero. This relation is shown in the diagram by the 90 degree 
relation of the lines representing counter E. M. F. and the volts re- 
quired for sending continuous current through the line. 
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SELF INDUCTION IN OIRCUITS. 


An ordinary circuit may be considered as a choke coil in 
which there is a single turn. The action in this case is very simi- 
lar to that illustrated above with a coil of many turns. The effect 
of self-induction in a circuit may be most readily understood by 
some simple dia s. A current of say 5 amperes is delivered 
at 100 volts over a circuit of 4 of an ohm resistance. The self - in- 
duction of the circuit i- such that 5 amperes generates a counter 
E. M. F. of 10 volts. Both continuous and alternating currents 
are used and the generator E. M. F. is in each case adjusted to give 
100 volts at the load. 

The load consists first of five incandescent lamps. A coil of 
high self-induction is then added, which increases the current 
from 5 to 5.1 amperes. One of the Jamps is then cut out and re- 
placed by coils of such a self-induction as to give a total of 5 am- 
peres. Then all of the lamps are cut out and coils substituted of 
such a number as to take 5 amperes at 100 volts. The E. M. F. re- 
quired on the generator and the resulting drop, or difference of 
E. M. F. at the dynamo and at the load are given in the diagrams 


and in the following table: f 

Continuous ALTERNATING Orias 

Current. : 

Fig. 5 Fig. 6. Fig. 7. | Fig. 8. Fig. 9. 
Current in line... 5 5 5.1 5 5 
A Nan 5 5 5 4 0 
. “ Oils 0 0 1 8 5 
E. M. F. on loadde . 100 100 100 100 100 
ss Sf: UNG E E 101 1928 1928 103 110 
= “6 CR 

Diop ttil s „ 0% %% „% %%% %% % % % %% 0% 60 „ „ 1 1.5 10 


It is to be noted that with exactly the same circuit for supply- 
ing flve lamps with the same amperes at the same E. M. F., there 
is an increase of drop between generator and load when con- 
tinuous current is replaced by alternating current. This drop is 
much less than the volts required for sending the alternating cur- 
rent through the line, and it moreover increases enormously as 
the load becomes even slightly inductive. Thus when the current 
is increased only two per cent. (from 5 to 5.1 amperes, Figs. 6 
and 7) by the addition of inductive load to the lamp load, the 
increase of drop due to self-induction is increased from per 
cent. to 1 per cent. or a threefold increase. When the load con- 
sists of four 18 7 and coils are added in multiple to take a total 
of 5 amperes, or the same as that taken by the five lamps from the 
generator, the drop is four times the drop when five lamps alone 
are in circuit; Fig. 8. If the remaining four lamps be replaced 
by coils, Fig. 9, the drop increases from 6 to only 10 per 
cent. The effect therefore of a slight self-induction in the load 
causes a much greater proportional drop than the presence of a 
large self-induction. A counter E. M. F. of 10 per cent. is not at all 
likely to occur in a 100 volt line carrying a small current. The 
figures given, however, serve as an illustration of the percentage 
variations which are liable to occur in other parts of the system. 


DROP IN CONTINUOUS AND ALTERNATING CIRCUITS. 


The word “drop” in continuous current calculations has a 
perfectly well defined yer In the case of the five lampe 
which take 5 amperes at 100 volts through a circuit of one-fifth of 
an ohm, as illustrated in Fig. 5, the drop is (1), the difference be- 
tween the E. M. F. at the generator and at the lamps, or (1) volt, 
which is one per cent; (2) it is the E. M. F. required for sendin 
the current through the line. This is equal to the current multi- 
plied by the resistance, and is the E. M. F. which would be re- 

uired for sending the current through the line if the load were 
abort circuited; (3) a drop of one per cent. means also that the 
energy lost in the line is one per cent. of that delivered by the 
generator; (4) a loss of one per cent. in the line also signifies that 
the energy delivered is one per cent. less than that supplied by 
the generator. 

In alternating current work the same uniformity does not 
exists for example, in the experiments with the same five lamps 
and the same line, (1) the generator pressure was 1015 volts, or 
per cent higher than that of the lamps; (2) the E. M. F. required 
for sending a current through a line short circuited is 10 volts, or 
10 per cent.; (8) the energy lost in the wires is C' R, or five watts, 
which is one per cent. of the energy when five lamps are supplied. 
If four lamps and low resistance coils are connected to the circuit, 
the energy delivered is, say, 400 watts and the loss is 14 per 
cent.; (4) if the coils alone are supplied and their combined resist- 
ance is equal to that of the circuit, or one-fifth of an ohm, then 
the losses in load and line are equal, and the actual line loss is 50 
percent. The apparent energy at the generator is 550 watts (110 
volts and 5 amperes) and the apparent energy delivered is 500 
watts (100 volts and 5 amperes) so that the apparent line loss is 9 


cent. 
It is therefore evident that the several elements commonly 
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referred to as drop or per cent. loss with continuous current are 
so modified when alternating current is used that it is possible for 
no two of them to have the same value. Moreover, with 
alternating current none of these elements may have the same 
per cent. value as tbat for continuous current on the same 
circuit (Figs. 10 and 11.) 


LOSS AND REGULATION, 


The two vital factors in the line are loss and regulation. The 
losses are C? R and should be expressed in watts or horse power. 
or as a per cent. of the energy delivered to the line. The practical 
point in regulation is the difference in E M. F. at the generator 
and at the load. When these two factors are known it is generally 
immaterial what k. M F. might be required for sending current 
through a short circuited line. The word ‘‘drop” is applied to 
the difference in E. M. F. between the generator and the load. The 
regulation is generally expressed in per cent. of generator E M. F. 
but in this paper the E. M. F. at the load will be considered 100 per 
cent., as this is the element to be kept constant, while the E. M. F. 
of the generator is variable, depending upon the load and other 
elements. The regulation, or drop, in the alternating current cir- 
cuit is dependent largely upon the counter E. M. F. of the line. 
The factors which practically determine the counter E. M. F. of the 
line are size of wire, distance between wires, length of circuits, 
frequency and current. Mr. A. E. Kennelly has given very com- 
plete curves“ for determining the impedance of pole lines. The 
impedance factors given may be used for finding the current 
through a given line which is short circuited at one end, when 
the E. M. F. and frequency are known. The impedance factor of 
the line for supplying five lamps described above is 10, as the 
alternating E. M. F. is ten times (the continuous k. M. r. for the 
same current when the line is short circuited. The word “drop” 
is applied in Mr. Kennelly's article to the volts required for over- 
coming impedance in a circuit, and the impression that this is the 
same as the drop in continuous current circuits was not corrected 
in the paper, nor was this most practical point raised in the dis- 
cussion. The relation between impedance and loss was, however, 
demonstrated mathematically in a communication after the meet- 
ing. The figures given in connection with the foregoing diagrams 
show very clearly that a circuit having the same impedance may 
have a drop between the generator and the load of from 1g to 10 
per cent., depending upon the character of the load. Impedance 
therefore does not determine regulation. 


CALCULATION OF DROP IN ALTERNATING CIRCUITS. 


The regulation of a circuit is in general determined by two ele- 
ments; the counter Ek. M. F. of the circuit and the self-induction 
of the load. The counter E. M. F. of a line depends upon the size 
of wire and the distance between wires, and increases directly as 
the length of the circuit, the current and the alternations. The 
counter k. M. F. of a line has been calculated for a number of cases 
which are likely to occur in practice and the results are given in 
Fig. 2. The drop, or difference of potential between generator 
terminals and the load terminals due to the counter E. M. F. of the 
line depends, as has been shown, upon the self-induction of the 
load. The latter is best expressed by a power factor or a factor by 
which the product of the amperes and volts giving the apparent 
energy must be multiplied to give the true power in watts. The 
power factor for incandescent lamps is 1.00, or the apparent 
energy is equal to the true energy. The power factor for convert- 
ers loaded with incandescent lamps is usually over .99. The factor 
for unloaded converters varies from .50 to .80 and in open mag- 
netic circuit converters, notably the hedgehog,” the factor may 
be as low as .05. The drop due to self-induction on the line (which, 
plus the ohmic drop, will give approximately the total drop) cor- 
responding to various power factors of the load is given in Figs. 
12a and 12b. The curves show that if the power factor be 100 per 
cent., as it is with incandescent lamps, the inductive drops for 
various counter or inductive E. M. F.'s are .02 per cent for 2 per 
cent.; .08 per cent. for 4 per cent.; .18 per cent. for 6 per cent.; .82 
per cent. for 8 per cent.; .5 per cent. for 10 per cent.; 1.2 per cent. 

or 15 per cent.; and 2.0 per cent. for 80 cent. The curves 
show that the drop increases very rapidly at first if the power fac- 
tor becomes less, 

These relations may be elegantly determined by a simple dia- 
gram on section paper ruled in tenths. Draw an arc through a 
quadrant with a radius of 100. Ata distance from the centre on 
the horizontal, equal to the power factor of the load, erect a per- 
pendicular and extend it tothe arc. This line represents the 
counter E. M. F. of its load and its value read directly on the scale 

ives the counter k. M. F. in per cent. of the E. M. F. upon the load. 

rom the intersection of the arc draw a horizontal line outside 
the circle equal on the scale divisions to the per cent. in terms of 
the k. M. F. on the load which would be required for sending the 
normal amperes continuous current through the line resistance. 
From the end of this horizontal line draw an upward vertical 
equal to the counter E. M. F. of the line expressed in per cent. of 
the E. M. F. on the load. A line from the centre to the upper end 
of this vertical represents in direction and magnitude the E. M. F. 


2. Transactions American Institute of Electrical Engineers, April, 1893. 
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which must be 1 the circuit. If from the same centre 
an aro be drawn through this point to the base, the scale divisions 
on the base between the two arcs measures the total drop caused 
by the lines in terms of the k. M. F. on the load. (Fig. 100 


SELF-INDUCTION IN TRANSFORMERS, ETC. 


Self-induction exists in line, generators, transformers, second- 
ary wiring, and sometimes in the load. In each case the effect of 
the self-induction upon regulation depends largely upon the self- 
induction of the total load which it supplies. Thus, the regulation 
of a generator depends upon the total self-induction of the line, 

ormers and load. Again, the regulation of a line supplying 
converters depends pore upon the self-induction of the converters 
as well as that of the ul load. The same analysis, di ms 
and tables which have been used above in connection with the 
line will apply to the transformers and approximately to the 
regulation of the generator. 

An ordinary transformer has a primary self-induction, a 
secondary self-induction and a mutual induction, which becomes 
& ready source of a very complicated and perplexing analysis when 
the complete action is described in theoretical terms. Practically, 
however, the action of the self-induction in the transformer may 
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be expressed in a very simple way, and it is readily seen that this 
self-induction has a very important bearing upon the regulation of 
the transformer. The regulation of the transformer is very simi- 
lar to that of a line, as explained above. If the secondary coil be 
short-circuited the E. M. F. on the primary may be adjusted so that 
the normal full load current passes through the apparatus. This 
E. M. F. corresponds very cloeely to the k. M. F. required for send- 
ing current through a short circuited line and in ordinary trans- 
formers is practically equal to the counter E. M. F. and may be 
considered equal to it. 

A transformer may be taken for experiment in which the 
E. M. F.’8 are 1, 000 volts and 100 volts. If 5 volts, or ¢ per cent. 
is required for sending through the primary a continuous current 
equal to the normal full load current of the transformer, and if a 
similar k. M. F. in the secondary is g volt, or 4¢ per cent. then the 
ohmic loss to the transformer is one per cent. and the 6 in 
pressure at the secondary terminals between no load and full load 
will be one per cent. of the self-induction be negligible. If, how- 
ever, there is a self-induction so that 100 volts, or 10 per cent. is 
required for sending the normal current through the primary when 
the secondary is short circuited,then the drop in pressure is in gen- 
eral greater than one per cent. depending principally upon the 
character of the load. The load may be non-inductive, as lamps, 
or it may be more or less inductive. The experiments described 
above, in which a line had the same per cent. ohmic and inductive 
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characteristics as the converter just described apply to the con- 
verter as well as to the line. The drop on such a converter 
therefore may vary from 1}¢ to 10 per cent. when delivering its 
rated current. Arc lamps or fan motors will produce a very much 
greater drop than incandescent Jamps. The power factor of an 
alternating current arc lamp varies considerably, but ina number 
of cases has been found between 85 and 90 per cent. The drop 
when incandescent lamps are sh dees by arc lamps on the trans- 
former just described increases from about 14¢ to 5 or 6 per cent. 

A secondary line, if it carry a large current, may have a 
counter E. M. F. of several volts. This may not be enough to in- 
crease appreciably the drop in the line between the transformer 
terminals and incandescent lamps. The transformer, however, 
delivers current to the secondary circuit and to the lamps, so that 
the regulation of the transformer may be affected by the self-in- 
duction of the secondary circuit. have occurred in which 
transformers of a very old type possessing high self - induction 
were supplying very large secondary currents and the resulting 
drop in the transformers was increased several per cent. For ex- 
ample, a circuit of No. 0000 B. & S. wire supplying 100 amperes to 
50 volt lamps at a distance of 100 feet has an ohmic drop of 2 per 
cent. The constant for counter E. M. F. of this circuit, if the wires be 
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6 inches apart, is. 023. The volts at 16,000 alternations are .022 X 
100 X .1 X 16 = 8.52, or 7 per cent. of 50 volts. The inductive 
drop in the line corresponding to 7 per cent. is .25 per cent. The 
power factor of the aggregate service of the transformer is the 
second side of a right angle triangle of which 7 is one side and 100 
is the hypothenuse. This is 99.7, which is the power factor of the 
total load on the transformer. If the self-induction of the con- 
verter be 10 per cent., the inductive drop is 1.2 per cent.; if 20 
cent. the inductive drop is 3.4 per cent. and if 80 per cent, the in- 
ductive drop is 7 percent. The aggregate drop in the converter 
and secondary circuit in the latter case would be, say, 2 cent. 
for ohmic drop in transformer, 2 per cent. ohmic drop in line, 7 
per cent. inductive N in transformer and. 25 per cent. inductive 
drop in line, or a total of 11.25 per cent. The necessary ohmic 
drop is 4 per cent. and the inductive drop resulting from self-in- 
duction in traneformer and line is therefore 7.25 per cent. If the 
number of alternations be reduced to 7,200 the inductive drop 
would be reduced from 7.25 per cent. to 14¢ per cent. 


ORDINARY TESTS UPON TRANSFORMERS. 


The practical bearing of the self-induction of a transformer 
upon its regulation and the exact relation between the two does 
not seem to be clearly recognized, and even Dr. Hopkinson and 
Dr. Fleming, who have made very exhaustive tests upon trans- 
formers, comparing different methods of testing and different 
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types of transformers, have not brought out this point. Attention 
is given to the exact form of the current wave, and measure 
mente upon the iron losses are attempted within very close limits 
of error, Their measurements upon the regulation of the same 
transformer, however, vary from 2 per cent. to 2.4 per cent. or 
one measurament is one-fifth greater than the other. The pre- 
sence of a light induction in the secondary load would have caused 
& very considerable increase, and it is probable that the difference 
in the measurements made were due to difference in the self-in- 
duction in the instruments used or in the load at the time the 
tests were made. No note is made of the effect of the self-induc- 
tion of the load upon regulation, although regulation is one of the 
most vital points in the practical use of transformers Even the 
temperature at which the drop was measured is not stated, al- 
though the resistance of a transformer when continuously work- 
ing may be 20 per cent. greater then when cold. The elements of 
practical importance in a transformer are (1) the iron loss, in respect 
to the efficiency ; (2) in the regulation, in respect to the satisfac- 
tion of service, and (8) the temperature to which the insulation is 
subjected, as affecting the life of the transformer. In the 
ordinary tests by theoretical men, the iron logs is measured 
to a very high degree of refinement, although the iron 
loes in transformers is the one thing which cannot be 
controlled, and is certain to vary 10 to 15 per cent. in com- 
mercial manufacture of transformers of the same size. The wave 
form of E. M. F. on different dynamos or the difference in form 
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under different conditions of load on a circuit may make the loss 
under different commercial conditions vary several per cent. 
This renders more refined measurements of no practical use unless 
tbe conditions are stated. The temperature of the iron also 
affects the loss. The full load efficiency is usually given as if 
it had a great deal of importance, whereas the losses in copper 
during 24 hours ordinarily amount to but a trifiing per cent. of 
the total losses. The regulation, and the temperature to which 
the insulation is subjected and which it is able to stand are gen- 
erally not mentioned in reports of tests. The usual investigations 
and the papers published on the alternating current transformer 
may perhaps accurately express many facts in complicated for- 
mule, but the practical bearing of these points in every-day 
working seems to be totally ignored. 


LIGHTING THE WEST SIDE TUNNELS.—The direct coupled Wad- 
dell-Entz gengrators on McEwen engines and a portion of the fifty 
Nutting arc Fr. s ordered some time ago for lighting the new 
tunnel of the West Chicago Street Railway, have been started 
and are now in daily operation furnishing light for laying the 
cable tracks through the tunnel. The arc lamps are run two in 
series from the 110 volt constant potential circuit. This tunnel is 
said to be the second largest in size in the world, as regards di- 
ameter. The entire plant is expected to be in operation within a 
month, and as the conditions under which the apparatus has to 
operate, will be unusually severe, the performance of the plant 
will be watched with much interest by all electrical engineers as 
well as others interested. 
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NO TERRITORIAL RESTRICTION ON EDISON LAMPS RIGHTFULLY 
ACQUIRED.—EDISON ELECTRIC LIGHT CO. vs. ROBERT STAF- 
FORD etal (THE IMPERIAL HOTEL, NEW YORK). 


Last year the General Electric Co., secured a decree enjoining 
the proprietors of the Imperial Hotel in New York from using 
other than Edison lamps. The proprietors of the hotel thereupon 
obtained Edison lamps, but not from the New York Edison Elec- 
tric Illuminating Co., the Edison licensee for New York ere 
below 70th street. The General Electric Co., then moved to punis 
the props eters of the Imperial Hotel for contempt. Judge La- 
comb of the U.S. Circuit Court has just handed down a second 
memorandum denying the motion, and holding that the Imperial 
Hotel had the right to procure Edison lamps from any source it 
desired. We give the text of the memorandum below: 

Lacombe, C. J.:—The additional affidavits show that the lamps 
of the Edison pattern used by defendants have been obtained by 
them by purchase from three sources. 1. McLeod, Ward & Co. 
dealers in electrical supplies in the City. 2. The Jaynes Electric 
Co.. a copartnership in Buffalo dealing in such supplies. 3. The 
F. P. Little Electric Construction & Supply Co., also in Buffalo, 

1. The first- named firm bought the lamps from the Edison 
General Electric Co., and its successors the General Electric Com- 
pan „exclusive licensees to manufacture under the patent. 

c prior to such purchase had signed an agreement binding 
his firm not to sell any of the lamps so bought in violation of the 
various obligations which exis between the company and its 
licensees, and further agreed to keep himself informed of such 
obligations. The lamps in question were bought from the Edison 
company upon an order of the firm, stating that they were for 
use above 70th Street.” They were sold to defendants by McLeod 
without restriction. 

2. The Jaynes Electric Co. bought the lamps it sold to defend- 
ants from the Buffalo General Electric Company. This corpora- 
tion obtained them from the General Electric Company, under a 
contract which authorized it to sell such lamps only to users of 
lamps within the County of Erie, except Tonawanda. The Jaynes 
Company bought the lamps from the Buffalo Company without 
restrictions, and sold them to defendants in like manner. 

3. The F. P. Little Company bought the lamps it sold to de- 
fendants from the Gene ectric Co. through its 8 use 
agent. It had previously signed an agreement similar to that ex- 
ecuted by McLeod, but in making the sale to the defendants 
imposed no restrictions. | 

o doubt the defendants were advised in a general way that 
the complainant the Illuminating Company claimed that it had 
the sole right to use, and sell for use, lamps of the patent within 
the City of New York, but there is no reason for discrediting their 
statements that as to these particular lamps they had no notice or 
knowledge of any restrictions placed upon those who sold them. 

Under these circumstances I am of the opinion that under the 
principles laid down in Adams v. Burke, 17 Wall 458 and Hobbie 
v. Jennison, 149 U. S. 855, the defendants have the right to use 
the lampe they bought anywhere in the United States. Conced- 
edly they were made by the General Electric Company, the 
exclusive licensee under the patent, and were sold by it to perso 
to whom it had the right to sell. The last-cited case reiterates the 
proposition that the ‘‘sale of a patented article by an assignee 
within his territory carried the right to use it everywhere.” * * 
“ Once lawfully made and sold there was no restriction on the use 
to be implied. for the benefit of the patentee or his assignees or 
licensees.” The dissentients in Adams v. Burke and many Circuit 
Judges in subsequent decisions clearly and forcibly pointed out 
the reault of such a construction of the patent laws, as would leave 
a patentee, who wishes to divide his rights territorially, dependent 
upon the good faith of those to whom he sells. But the Supreme 
Court has so held, and there is nothing for this Court to do but to 
conform to such decision. The patentee’s remedy is against 
those who. after binding themselves to conform to his restrictions, 
have violated their agreements. He may protect himself either 
by selling his lamps only to persons on whose honesty and respon- 
ay he can rely, or by requiring from them sufficient security, 
that they will respond for any da be may sustain by their 
failure to keep faith with him. The purchaser of lamps once sold 
by the patentee, or,the person whom he authorizes to make and sell 
them, cannot under the decisions supra, be charged with knowl- 
edge of the restrictions upon re-sale which are matter of 
ment between the patentee or the licensed manufacturer and the 
first purchaser. 

Motion to punish for contempt is denied. 


METER INSPECTION IN CANADA. 


AT the instance of some of the principal electric light com- 
panies, the Canadian Government has decided to establish a system 
of inspection of electric meters similar to that already in force for 

meters. A bill for this purpose is to be introduced in Parlia- 
ment at the approaching session. 
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THE ASHWELL AND VANDERGRIFT 
MERCURY PUMP. 


THE manufacture of incandescent lamps has greatly stimu- 
lated the study of, and given rise to numerous modifications in, 
the mercury pumps for exhausting the lamps, but it would seem 
that there was still room for improvement when it is considered 
that with the best Geissler pumps in use in one of our largest lamp 
factories it is necessary to keep the lamps on the pumps for three 
hours, and this even with the aid of mechanical pumps which re- 
move the oe part of the air to begin with. It is evident there- 
fore that if the time required for exhaustion could be reduced, the 
cost of the equipment and the operation of a lamp factory could be 
correspondingly reduced. It was with this idea in view that 
Mr. R. P. Ashwell, of Newark, N. J., and Mr. James A. Vander- 
grift, of New York, undertook to devise a mercury pump which 
should operate faster and hence cheaper than the present forms, 
aud their long experience in the lamp works of the Sawyer-Man 
Electric Co. has greatly aided them in the solution of the problem. 

The principle of the pump, which is of the Geissler type, will be 
readily understood by reference to the accompanying illustrations. 
Here a is a vertical tube with a ground oritice a’ into which the 
etem of a cluster of lamps B, which are to be exhausted, is 
fitted. The tube A has a branch a” through which the preliminary 
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FIGs. 1 AND 2.—THE ASHWELL AND VANDERGRIFT “ TUBULAR ” 
MERCURY PUMP. 


exhaustion of the lamps and the interior of the pump is effected 
by a mechanical or power pump. The high vacuum or mercury 
pumps are connected with the tube a through the usual receptacle 
O for an anhydrous absorbent. As both of the mercury pumps are 
of the same construction, a description of one will suffice for both. 

- is a vertical tube the lower end of which extends down into 


a mercury reservoir D' through an air-tight seal. From the upper 


part of the reservoir D' runs a tube E divided into two branches, 
one connected with the mechanical exhaust pump, the other open 
to the air. These branches are controlled by a three-way cock E. 
The interior of the tube p is of as nearly as possible uniform 
diameter to its upper end, which is contracted and connected by a 
tube K with a mechanical exhaust pump. A cock J is placed in 
the contracted portion of the pipe D at a point somewhat more 
than thirty inches above the lowest level of the mercury in the 
reservoir D', and below the cock and in the uncontracted portion 
of the tube D are two automatic valves F d. At a point slightly 
above the reservoir D' the tube D is branched, and connected by 
an inverted U-shaped tube H with the receptacle c. The highest 
int in tube H is somewhat over thirty inches above the line of 
owest normal level of the mercury in the reservoir D', or a little 
above the highest level to which the mercury rises in the tube D. 
By the mechanical or power pump the air is Fenn exhausted 
from the interior of the apparatus through the tubes a” and k. 
Air is then admitted into the reservoir D' above the mercury which 
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causes the latter to rise in tube D. When its level reaches the 
branch to tube E, a certain portion of the residual air is intercepted 
in the upper part of tube D and is forced by the rising column of 
mercury up through the valves F and d into the exhausted cham- 
ber to which the pipe K is connected. The mercury flows up 
around the valves F and G, rising until the air bubble is properly 
expelled, and at the same time flows up in tube E to a point suf- 
ficiently below the bend to prevent its passing over into the re- 
ceptacle o. 

While this operation is taking place in one of the pumps the 
reverse occurs in the other. That is to say, the air is exhausted 
from the reservoir D' by the mechanical pump so that under the 
more nearly equal pressures the mercury descends from the pump 
and flows back into the reservoir p'. The valves F G are loaded so 
that they seat themselves when only sufficient mercury is left 
above them to partially cover them. These actions go on alter- 
nately until the desired degree of exhaustion is attained. 

In order to secure the best and most rapid operation of the 
pump it is necessary to carry out the feature of uniform diameter 
of tube D to the extent of so constructing the valves F and G that 
there will be a practically unobstructed passage for the mercury 
through them, and for this purpose, instead of seating these valves 
in contracted portions of the tube, the valve chamber M, or that 
portion of the tube containing the valve, is made with a ground 
opening which fits over the ground end N of the section of tube 
below it and seat the valve directly upon the open end N. The 
tubes are not contracted at all, or at least to any material extent. 

Inasmuch as the tube D affords a free and unobstructed pas- 
sage to the mercury, the too sudden or accidental admission of 
air to the reservoir D' would cause the mercury to rush up the tube 
D and through the valves F G with considerable violence. It is 
therefore necessary to check the flow of mercury from the re- 
servoir into the tube D. But it is desirable that the return of the 
mercury should be free and unobstructed; hence between the 
reservoir and the tube there is interposed a rubber washer P, 
shown enlarged in Fig. 2, through which extends a contracted 
glass tube R, the upper end of which is bent over to prevent the 

ercury from squirting up into the tube. This prevents too rapid 
a flow of mercury into the tube but allows it to return freely back 
into the reservoir by lifting the valve bodily away from the end of 
tube D which forms its seat. 

In these pumps it has been usual to pass the air admitted to 
the mercury reservoir through some material that would absorb 
the moisture contained therein, but this has not proved altogether 
effective. Messrs. Ashwell and Vandergrift find that they can 
secure very much better results by placing on the mercury within 
the chamber an absorbent 8, that will float on the mercury. 
this way the mercury is fully protected from direct contact with 
the inflowing air, and as the mercury flows back from tube p it 
surges up through the absorbent and is thoroughly dried. 

In the pump as designed for regular service the tube D is 2 inches 
in diameter and with the duplex arrangement shown, 20 lamps 
can be exhausted in 20 minutes, the pump making easily no less 
than 8 strokes per minute. 

It is evident that with such a rapid pump the a large reduction 
in the equipment and cost of manufacture can be effected and cal- 
culations based on actual results already attained shows that the 
number of pumps, capacity of engine, boiler and dynamo and 
floor space occupied can be reduced to one-fifth that required by 
the present style of pump employed. When it is considered that the 
pump department often occupies 80 per cent. of the space in a lamp 
factory and that the power required in the pump department bears 
a like ratio to the total required, the saving which can be effected 
is obvious. We may add that the new pump has been recently 
patented. 


ACCUMULATORS IN CENTRAL STATIONS. 


THE accompanying illustration shows a storage battery instal- 
lation made by The Electric Storage Battery Company at the sta- 
tion of the Germantown Electric Light Company, of Philadelphia. 
This battery consists of one hundred and twenty elements of the 
Chloride Type G, eleven plates each. They are installed on the 
three-wire system, and have a normal discharge rate of one hun- 
dred amperes on each side, ania capacity at this rate of 2,000 
ampere hours. The plates are protected by the improved asbes- 
tos insulation, and are e in lead -lined wooden tanks set 
on glass insulators, and supported on strong stands, painted with 
acid- proof paint, in four rows of two tiers each. 

The special application of a battery in this instance is for the 
purpose of carrying the day load of the station for the commer- 
cial lighting and power circuit. The engines are shut down at 
daylight and the battery carries the whole load until dusk, at 
which time it is thrown out of circuit, and is put into charge dur- 
ing the early morning hours, when the station load is light, and 
the cost of charging is practically nothing, as the machinery is 
more efficient, no extra labor being required during charge, and 
during discharge the working force of the station is considerably 
reduced, the battery requiring practically no attention. The 
potential is maintained in discharge by the cutting in or out of 
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reserve cells, six of which are used on each side. The German- 
town Electric Light Company, after over a year’s experience with 
the chloride battery have thoroughly demonstra the advan- 
tages claimed for a storage battery for central station purposes. 
In view of the large number of electric light stations in this coun- 
try, which are to-day either running a day load at a loss or else 
furnishing no current at all during the daytime, the importance 
of demonstrating the advantages of applications of this character 
is clearly apparent, since a battery in such stations will often 


not only wipe out the loss, but show a profit, and enable the light- 


ing company to furnish continuous service. 

By the installing of a storage pen many small natural 
sources of power may be utilized in eee and power; 
sources which otherwise are not available, use not large 
i to supply maximum demands. The force of the tides of 
small water powers from irrigating ditches, and even of the wind, 
come under this head. To all of these applications the chloride 
accumulator is particularly adapted because of its enormous stor- 
ing capacity and demonstrated durability and efficiency. In 
Paris, alone there are over 100,000 electric lamps supplied by 
chloride accumulators, as well as a large amount of electric 
po wer. 
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The battery which was enjoined by the French decision is sub- 
stantially similar to the Chloride accumulator, and in no way 
resembles the description which Mr. Gibbs' fancy attaches to it. 
It was the Pollak battery. To a lead support was applied sulphate 
of lead and chloride of sodium; Mr. Gibbs’ company applies to a 
lead support chloride of lead and chloride of zinc. Pollak 
immersed his plate in a bath of chloride of sodium, containing a 
slab of metallic zinc, for the pur of reducing the matter 
adapted to become active to spongy lead; Mr. Gibbs immerses his 
plate in a bath of chloride of zinc, in connection with a slab of 
metallic zinc, in order to reduce the matter adapted to become 
active to spongy lead ; so that we have in each case salts of lead 
applied to a lead support, in each case immersed in an equivalent 
bath with a metallic zinc slab, for the same purpose, to-wit, to 
reduce the active matter to spongy lead. The Court of A sof 
France held that the Faure invention covered salts of lead as well 
as oxide of lead, and that Pollak could not escape infringement 
by the double process above described. The Court says that the 
first process was but a preparation of the plates, and the moment 
the two plates were combined in the acidulated electrolyte, Pollak 
became an infringer of the Faure invention. 

A copy of the decision can be seen at my office; also my 
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CHLORIDE ACOUMULATOR PLANT IN THE GERMANTOWN (PA.) ELECTRICO LIGHT Co.’8 STATION. 


The chloride accumulator is built of any desired capacity 
by The Electric Storage Battery Company, of Philadelphia, 
who guarantee its operation as regards capacity, efficiency and 
cost of maintenance. 


LETTERS TO THE EDITOR. 


MORE ABOUT THE CHLORIDE ACCUMULATOR. 


I have read the letter of Mr. Gibbs, President of the Electric 
Storage Battery Co., in your issue of this week. 

Feeling that yourself and the public may be interested in get- 
ting the true facts in relation to the decision by the Court of Ap- 
peals in France sustaining the Faure patent, I ask to be permitted 
to once more trespass on your space in order to make clear what 
Mr. Gibbs endeavors to befog by the most specious casuistry, b 
stating that the price which Baron Rothschild paid for the Frenc 
Faure patent was merely a ‘‘nominal consideration,” and sec- 
one, y endeavoring to make the reader of his letter think that 
the decision in France did not affect his battery. Now, the fact is, 
that the decision in France was directly to the point that the Chlo- 
ride battery is an infringement of the Faure patent, and that the 
force of that decision was so strong against the Chloride Com- 
pany that Baron Rothschild had to buy a controlling interest in 
the Faure Company, paying therefor 1,850,000 francs, besides the 
debts of the Faure Company. This sum may appear to Mr. Gibbs, 
whose Company is capitalized at $10,000,000, as a nominal con- 
sideration.’ 


authority for the statement of the payment which Mr. Gibbs calls 
a nominal consideration.” 
WI. BRACKEN 


President Consol. Elec. Storage Co. 
New York, March 9, 1894. 


THE STORAGE BATTERY CHALLENGE. 


To all those sincerely interested in the advancement of elec- 
trical arts, there is something deplorable in the exhibition to 
which we are invited by the challenge of the Electric Storage Bat- 
tery 0 red now being advertised, but it is not likely that an 
respectable business competitor of this company will enter a match 
for five hundred dollars a side. It is well known that public 
opinion is the only jury before which great issues can be deter- 
mined, and it is Just as impossible for Messrs. Houston and Ken- 
nelly to award these stakes to the best storage battery, as for one 
expert to pick out the test artist or the greatest poet of the ages. 

Dr. Johnson himeelf did not venture to pronounce Shakes 
a great poet on his own authority, but required the test of time 
and public opinion, saying, ‘‘The sand heaped by one flood is 
scattered by another while the rock remainscontinually in its place. 
The stream of time which is continually washing away the dis- 
soluble fabrics of other poets passes without injury by the adamant 
of Shakespeare.” 

The stream of Time can be counted on to wash away all the 
worst fabrics of storage battery development, and leave whatever 
is best, regardless of laboratory prize fights, even when men of sci- 
entific distinction hold the stakes, 

Since, however, the proposed conditions will be widely read 
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they are deserving of at least some criticism. The chloride claims 
to be 50 per cent. better than any other and yet this is qualifled by 
the experts to mean 0% instead of . It would be very easy to 
construct a series of tests between two types of batteries so as to 
show an ap t superiority of 14 per cent. in favor of 


that if a competing 
capacity per weight, equal efficiency and only & of 
the life of the chloride, that the latter would be 50% better, but 
who would claim that if efficiency and life were equal and the 
rece ber weight only r that the chloride would be 50% better. 
A Plan ttery equal in all other respects to the chloride might 
have a capacity per weight of r and yet cost but half as much, 
and after it was worn out it might be worth 50 per cent. more; 80 
that the cost to the owner would be less than half of the chloride 
for life and efficiency. Yet Mr. Gibbs would claim under the pro- 
posed conditions that his battery was 50% better. Does it not seem 
that these conditions were drawn up to insure the stakes of this 
prize ring to the chloride battery even if it were only half as good 
as its competitor ? Among many questions that occur to me I might 
ask the following. What is meant by electrode? How much of 
the conductor, the supports or the active material does it include? 
Might it not also refer to the electrolyte? To what extent in 
terms of k. M. F. are the 100 preliminary discharges to be carried? 
Why is the discharge to be carried as low as 1.75 volts, and how 
does the E. M. F. fall on N the circuit? What is point of 
full c e”? Why is 1.75 volts fixed? Is it to exclude the 
Lalande-Chaperon ? Is it in order to ruin Planté batteries? 
What about zinc-lead batteries? The durability is to be meas- 
ured by determining thenumber of working hours of charging and 
discharging at the rate of 2 amperes per pound of electrodes 
as shipped, which will reduce the storage capacity of the batteries 
in ampere hours to one-half of its first valuation at that point.” 
What has this to do with annual cost? Do not negatives and 
positives have different lives and might not the ratio between their 
respective lives be affected by the treatment under which they 


are used? 
RoBERT MCA. LLOYD. 
New Yorx, Manos 10, 1804. 


INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U.S. ELECTRICAL PATENTS 
ISSUED FEBRUARY 25, 1894. 


S eee Baray L. B. Rowley, Ashland, Wis., 515,502. Filed Feb. 7, 1893 
. Wiley, , 5 . 

Consists of a combination of a series of tubes horizontally placed and sup- 

ported at their ends and having spaces between them for the circulation of 


the electrolyte. 

Alarms and Signals :— 
Electric 388 Signal, H. V. Riley & Chas. Selden, Baltimore, Md., 515, 
306. Filed Oct. 5, 1 


An automatic electric grade cross signal for steam railways. 
rep td 18.18 5 Telegraph System, J. Sachs, New York, 515,608. 
Apparatus, O. D. & M. A. Kisiasteuber, Milwaukee, Wis., 515,589. 


Signaling 
Filed Apl. 8, s 
A 8 N or compressed air whistle actuated by 
em {7 1 Crossings, A. J. Wilson, Port Chester, 
P 


Electric Alarm 8 
S inal Syst C. P. B New York, 515,648. 
em, e e Freese, ow or 
Filed March 22, 1808. y ! 
An electric block signal een for steam ae 
3 Apparatus, J. W. lish, New York, 515,665. Filed Oct. 26, 1803. 
electric visual signal exhibiting at will letters, figures, ete. 
r Table. 1 ye Toledo. O 515,821. Filed April 5, 1893 
. A. Brown, To í i ; 
— to cover the handle of the la "device on 0 car. 


Wire pling, D. A. By Denver, Col., 515,430. Filed March 13, 1808, 
Consists of an open ended tube enlarged fateriorly and a detachable plate 
covering an o l to the cham 


ting Same, R. 
Schomburg Germany, 515,448. Filed March 29, 1 
Empore a binding piece adapted to hold the wire in position without the 
use wire. 


j Repuiator for Contin Current Arc Light Circuits, D. Higham, Boston 
or for uous s, D. 
Mass., 515,478. Filed May 14, 1802. , ; 
An el magnetic device respondin 
bined with a second device responding 
- of current. 
Dynamos and Motors :— 
Dynamo 5 Machine, J. Wenstrom, Orebro, Sweden, 515,88. Filed 


to wave variations of current com- 
owly to variations of mean intensity 


1803. 

Comp s a core built up of a series of interspaced lar elements 
arranged radially on a hub and forming a cylinder of variable diameter and 
conductors in between the elements of that pornon of the cylinder 
of oe diameter in the planes substantially Jel with its axis. 
oe 3 O. Doriot, Philadelphia, Pa., 615,488. Filed Mch. 11, 1808. 

Clalm Ows: 

The combination with the motor frame having the base portion projecting 
at one side, of the belt guide pulleys mounted on said projecting portion. 
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Current Collector for Dynamos, O. R. Roberts, Addison, Pa., 515,613. Filed 


Aug 21,1 
nsista of two endless belts of conducting material supported by adjust- 
able sheaves. 


Galvanic and Thermo-Electric Batteries: 
Primary Battery, O. J. Hubbell, Boston, Mass, 515,482. Filed May 81, 1803. 

Employs a zinc element having a stud of metal jecting 8 from 
it and extending downward into a mercury cup w is connected with one 
of the binding posta. 

Heating : 
Electric Heater, A. S. Hatch, Windsor, Can., 515,401. Filed Mch. 27, 1803. 

Consiste of a series of frames fastened to a face plate but insulated from 
ne another and having a heat developing conductor wound spirally upon 

em. 

Electric Heater, 8. E. Nutting, Chicago, III., 515,698. Filed Apl. 27, 1898. 

Claim 1 follows :— 

An electric heater, composed of electric wires provided with terminals em- 
bedded in a non-conducting cement and between two layers of a flexibie non- 
n material, in combination with an outer covering of textile 

Cc. 


Lamps and Appurtenances :— l 
Alectric Arc Lamp, G. Kirkegaard, Brooklyn, N. T., 515,342. Filed June 19, 


1898. 
5 oted frame carrying a clock work and the 
an arc lamp, a piv e ac wor escapement, 
the escapement being located in one of two planes perpendicular to each 
other, one of which planes is vertical, the pivot of the being at the 
aper of the two planes. 
rical Glow Lamp, H. Cottrell, Newark, N. J., 515,465. Filed Mch. 30, 1898. 
A lamp illuminated by an electro magnetic discharge effected by apply- 
ing a coating of tin foil or the like to the surface of an exhausted glass bulb 
and connecting the coating with a circuit adapted to induce an electro mag- 
netic d across the interior of the bulb. 
Socket Jor Incandescent Lamps, L. Stirn, New York, 515,484. Filed June 28, 


A socket containing a ratchet switch actuated by A puling a cord. 
Lamp Socket, L. Stirn, New York, 515.485. Filed Nov. 18, 1802. 

Similar to No. 515,484. 
Incandescent Lamp Socket, R. O. Nourse, South Framingham, Mass., 515,- 
606. Filed May 381, 1898. 


Metal Working :— í Haii = iici 0 
Apparatus for Electrically ng or Working Me . L. Coffin, De- 
troit, aaa oe Filed Feb. 9, 1858. * 
ollows: 
An electric arc metal working apparatus comprising electrodes for the 
FFC er with mechanism for changing ita re- 
on to the electrodes during work. 


Metall ical :— 
are „ Lead, W. W. Griscom, Haverford, Pa., 515,388. Filed 
u A 3 
Employs an electrolyte of water, sulphuric acid and nitric acid io which 
the ratio of sulphuric to nitric is more than three to one. 
Miscellaneous :— 


113 Gas Lighter, J. O. Dahigren, Boston, Mass., 515,897. Filed Dec. 30, 
Insulated Pipe Coupling, G. Peeples, Philadelphia, Pa., 515,716. Filed June 


Railways and Appliances :— 
B for Electric Railways, J. Meyer, New Tork, 516, 478. Filed Oct. 21, 


1808. 

Claim 1 follows: 

The combination, with the rail ends, of metallic plates located below the 
tais mad provided with downwardiy extending lugs, and bonds connecting 


uga. 
Conduit Electric Railway, J. A. Cassidy and W. A. Butler, New York, 515,- 


ln allway hereby the passi ates le join 
co where ng car o a toggle t 
contact with the line cundactor ps j 
Railway. B. F. Comstock, Decatur, III., 515,654. Filed April 18, 1808. 
A double track railway operated from a singie trolley wire placed between 
and above the track and means for enabling two trolieys running in opposite 
ns to pass one another on the single wire. 
Switches and Cut-Outs :— 
Electrical Controller, K. A. Sperry, Cleveland, O., 515,374. Filed Aug. 23, 


1898. 

Claim 5 follows: 

In an electrical controller, a switch, a handle for the manual operation of 
naid switch, a main moving element for the controller provided with a 
separate handle, two sets of stationary and moving contacts, one controlled 
by each handle, those of one set being in series circuit relation with those of 
the other, al for the switch, and means connected with the main moving 
element for actuating such lock 


Telegraphs :— 
Telegraphic Instructor, T. J. Houck and H. M. Browning, Baltimore, Md., 
515,700. Filed Sept. 21, 1893. 


W e Exch J. J. O'Connell, Chicago, 
an cuit for anges, J. J. O' Conn 
III., 518,881. Filed April 17, 1898. i 
Claim 1 follows: 
The combination with a plug cord and with the contact terminals of an 
. of a circuit e arranged to be shifted by said cord as the 
latter is moved. 


A GOOD TEST OF IDEAL WIRE. 


At the National Electric Light Convention, at Washington, D. 
C., were seen two coils of ‘‘ Ideal” insulated wire, each 25 feet in 
length, No. 16 B. & S., soaking in water with the incandescent 
light circuit passing through them. These coils were, on invitation 
of Messrs. Queen & Co.’s representative taken to their laboratory in 
Philadelphia and tested to ascertain the ‘‘drop” bet ween the two. 
The result of these tests has been furnished the Phillips Insulated 
Wire Company in a carefully made report by Mr. Willyoung in- 
cluding diagrams, etc., the gist of which is as follows: 

With the top coil resting on the lower in water by its own 
weight, there was no loss or leakage that could be measured be- 
tween the two coils. With the top coil weighted down by ten 

unds pressure an escape of one tenth of one volt was found. 

he voltage used was 100 and we are informed the.coils had been 

reviously ing in water over two months. This speaks well 
for a wire with no rubber or gutta percha in its insulation. 


March 14, 1894.] 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THOMSON RECORDING WATTMETER FOR ARC 
CIRCUITS. 


THE success which the Thomson wattmeter for incandescent cir- 
cuits has experienced, has prompted the General Electric Com- 
pany to design a recording wattmeter especially for the measure- 
ment of energy used in groups of arc lights in commercial light- 
ing such as in stores, factories, halls and the like. This meter is 
the outcome of two and a half years of careful investigation and 
experiment. Indeed, probably no other meter or instrument man- 
ufactured by the General Company has received more careful 
study than this. It is a true wattmeter, modified in its principles 
only to meet the change of conditions of arc light service. It is 
similar in construction to the well known Thomson recordin 
wattmeter, and has the same damping device—a copper disc an 
two permanent magnets. 

It has been designed on the lines of an arc lamp so far as its 
location, etc., are concerned, that is to say, to be suspended from 
the ceiling by two brass rods fastened to a simple ceiling board, 
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THOMSON RECORDING WATTMETER FOR ARC CIRCUITS. 


and the same object is attained as in the suspension of arc lamps 
from the ceiling—the meter is inaccessible except to those who 
understand its manipulation. A special feature of the meter is 
the safety cut-out contained within the cover proper. It is de- 
signed to close immediately on possible trouble occurring within 
the meter which might result in the burning out or breaking of 
the circuit. The cut-out serves to short circuit the meter and cut 
it out, rendering trouble in the meter im ible. At the same 
time it preserves the continuity of the circuit and permits the 
lights to burn without interruption, an advantage sufficiently 
obvious, 

The connections of the meter are exceedingly simple. The 
connection blocks are at the top, the wires being brought first to 
the ceiling board and then dropping to the meter. The two ter- 
minals farthest from the front of the meter are connected to the 
line through an absolute cut-out, the two front terminals being 
connected to the lamps in the house. 

So far as the operation of the meter is concerned, it makes no 
difference which wire is positive and which negative, though, 
of course, to have the lamps burn correctly attention will have to 
be paid to this point. No trouble will be caused if the linemen 
should make a mistake and connect the wires which should go 
through the front terminals to the back, and vice versa; there will 
be no short circuit or burn out. The meter will run backwards 
but register correctly, subtracting instead of adding to the sum on 
the dial. The meter is shipped fully assembled and ready for 
installation. Careful tests show that the same high accuracy 
can be expected on a minimum load as on a maximum, 


FORD AND BACON. 


This firm, composed of Messrs. F. R. Ford and G. W. Bacon, 
both formerly with the La Roche Electric Works, has recently 
been formed, with offices in the Philadelphia Bank Building, 421 
Chestnut street, Philadelphia, Pa. Electrical supplies will be 
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handled and manufacturers who are not now represented in that 
city are invited to communicate with the company. The experi- 
ence of both partners, together with their wide acquaintance, 
places them in an advantageous position to secure and retain a 
good business. 


THE HORNBERGER ELECTRIC MFG. co. 


Elkhart transformers up to date form the theme, and in fact 
the entire subject matter, of a tasteful catalogue issued by the 
Hornberger Electric Mfg. Co., of Elkhart, Ind. The construction, 
installation and merits of the tooth type converter is treated of 
in a manner at once concise, clear and convincing, and several 

es are filled with excellent testimonials from a number of well 

nown companies and individuals throughout the country. 


THE KINSMAN DESK LIGHT. 


THE accompanying illustration shows the Kinsman desk light 
introduced by MeLecd, Ward & Co., of 91 Liberty street, New 
York. It is 5 novel, and has many advantages. It is 
clamped on the desk as shown, without marring or interfering 
with the desk in any way, and has an adjustable arm which 
enables the cylinder to be pushed back or drawn forward as 
desired. The inner glass cylinder is so arranged that the light 
can be modified in intensity by a slight touch and the whole 
apparatus can be operated without rising from the chair. 

These lamps are just as well adapted to music stands or upright 
pianos, to the illumination of paintings, etc., and can alas be 


THE KInsMAN Desk LIGHT. 


arranged to suit special desks or tables. It also contains an adjust- 
able student’s shade, which, while it shields the eyes, also acts as 
a reflector to light the desk. 


ST. LOUIS NOTES. 


Mr. A. W. DUTTON, long and favorably known in connection 
with the Brush interests and later with the Short Electric Railway 
Co., has been appointed Southern agent for Texas and Louisiana 
115 gy & Ellis. Mr. Dutton will make his headquarters at 

ouston, Tex. 


THE AOME FILTER Co. are not complaining of lack of orders 
for their oil economizers, and speak in high terms of THE ELEo- 
TRICAL ENGINEER as an advertising medium, saying that a small 
card placed in our columns some time ago brought them replies 
from all over the United States. 

THE ROSE ELECTRIC SUPPLY COMPANY are putting in an elec- 
tric plant of twenty arc and 200 incandescent lamps at the rolling 
mills of the St. Louis ren pe Company on Second and Destre- 
han streets, in the north end of the city ; they are also furnishing 
a 500 light alternating plant for Angola, Ind. 

ALLEN & ALLEN is the style of a new firm in the electrical 
contracting business, with offices in the Roe Building. Both were 
until recently members of the St. Louis Electrical- Engineering 
Co., have a wide acquaintance, and with their long experience in 
the business should have no trouble in securing all the work they 
can handle. 

Mr. Louis Namm, secretary and general manager of the Amer- 
ican Electric Mfg. Co. reports a good demand for their high grade 
„American“ lamp, notwithstanding that a slightly higher price 
is charged for it on account of the a, aT material in its con- 
struction. This lamp is teed to 1000 hours while their 
regular Republic“ lamp is, they claim, the standard 600 hour 


lamp. 
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Jas. I. AYER & So, electrical and mechanical engineers, al- 
though established but a short time, are already so busy that a 
good deal of “ midnight current” is being consumed at their 
offices in the Security Building. Messrs. Ayer & Broughton are 
getting out plans for an improved form of boiler setting for the 
regular horizontal tubular boilers, in which are incorporated some 
ideas due to many years’ practical experience in the operation of 
the largeat lighting station in the country. 


COLUMBIA INCANDESCENT Lamp Co. All departments of this 
company are in full operation and in the shipping room more 
than ordinary activity prevails. The company are constantly 
putting in new labor saving machinery of their own invention, 
which will not only expedite‘the manufacture of lamps, but also 
secure more uniform results than ever. The Columbia Co. have 
recently secured the services of Mr. J. E. Randall, who was for 
seven years connected with the Thomson-Houston Co. at Lynn, 
in their iamp department. 


LUNKENHEIMER'S “GRAPHITE” SIGHT-FEED 
LUBRICATOR. 


Ir is well known by engineers generally, that pure flake 
graphite is far superior to oil or any other lubricant, when prop- 


LUNKENHEIMER’S ‘‘ GRAPHITE” SIGHT-FEED LUBRICATOR. 


erly applied to steam engine cylinders, but being a dry powder and 
not mixing well with oil, the difficulty has been to properly sup- 
ply it to steam chests and cylinders of engines and pumps. 

The Lunkenheimer Company, of Cincinnati, have succeeded in 
constructing a lubricator that not only feeds the graphite auto- 
matically and continuously in desired quantities, but also does it 
visibly, by passing it through a sight feed. The cup is attached, like 
any ordinary sight-feed oil lubricator, to the steam pipe above the 
throttle, but can also be attached below the throttle or on the 
steam chest, with the upper steam connection above the throttle. 

In the accompanying illustration, a is the graphite reservoir, 
B, the graphite regulating valve, c, the filling plug, D, the bull’s- 
eye sight feed chamber, E, the feed regulating valve, and K, the 
drain valve. The operation will be readily understood without 
further description. The cups are made of the best materials, 
thoroughly tested and fully warranted. 


NEW YORK NOTES. 


THE OKONITE COMPANY, Lrp. will as usual be represented at 
the Convention. Capt. Willard L. Candee and Mr. Geo. T. Man- 
son, will be on hand. 


Messrs, Warren & Burhorn, of 186 Liberty street, New York, 
have been appointed consulting engineers to draw up plans and 
specifications for a complete isolated electric light plant, to be 
installed in the State Insane Asylum at Trenton, N. J. The plant 
will include engine, poe irect connected, and wiring com- 
plete for about 1,000 igh . The Trenton Asylum with others, 
is under the control of the State Board of Managers of Asylums, 
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Mr. WALTER S. Dix, formerly connected with the Crocker. 
Wheeler Elec. Co. has accepted a position as special sales agent 
for the Holtzer-Cabot Electric Co. with offices at 143 Liberty st. 


THE PERKINS ELECTRIC SwitcH Mra. Co., Hartford, Conn., 
have leased the entire property and plaut of Waterhouse, Gamble 
& Co., and will continue the manufacture of that concern’s well- 
known arc Jamp. They are ready to receive orders for any quan- 
tity of arc lamps for incandescent circuits. 


THE ABENDROTH & ROOT MANUFACTURING COMPANY, 28 Cliff 
st., New York city report a brisk demand for their Root improved 
water tube steam boiler, with recent orders of 248 h. p. for the 
Para Electric Light Company, Brazil; 2,000 h. p. for the tunnel 

lant of the Baltimore & Ohio Railroad, at Baltimore, Md.; 4,000 
; r for Cincinnati Street Railway Company, and two large 
boilers for the Flatbush Gas Company, Flatbush, Long Island. 


Mr. W. J. MORRISON, agent for the Fort Wayne Electric Co., 
with headquarters at Syracuse, has sold a 750 light Wood alternat- 
ing plant to C. F. Prentice, Le Roy, N. Y., where that gentleman 
has just completed a 400 B. P. water power installation, intended 
for central station light and power work. The Batavia, N. Y., 
board of alderman has also voted for an addition to the plant of 
120 Fort Wayne lamps with dynamo, poles, wire, etc. ood ap- 
paratus will be used. 


IDEAS PROTECTED. MR. EDWARD P. THOMPSON’sS ‘‘ caveat” 
system consists of an attestation and legal execution of the gist 
of an invention before the proper officer as soon as possible after 
it isconceived. The document is then deposited in his safe and a 
certificate is given to the inventor. Two advantages are gained. 
The inventor may take more leisure in deciding about applying 
for a patent and in perfecting the details, and yet be confident of 
proving legally, when he made the invention; and secondly, the 
cost is only a mere trifie as compared to that of a regular Patent 
Office caveat. It is not so difficult to make an invention as it is to 
be the first in point of time; hence the advisability of getting the 
earliest possible dates fixed for all inventions and gradually sifting 
out the most important as subjects for patents. Mr. Thompeon's 
address is Temple Court, N. Y. 


WESTERN NOTES, 


Mr. JNO. M. FoRDHAM, the representative of the Bridgeport 
Brass Co., New York, was in Chicago last week. 


METROPOLITAN ELEVATED RAILWAY, Chicago.—It seems to 
be i decided now to use electricity as the motive power 
on this line. 


LA RocHE ELECTRIO Works, Mr. Wm. Hood, Chicago agent, 
report the sale of a 1,300 light alternator to the Hammond, Ind., 
Light and Power Co. 


‘O. K.“ WEATHERPROOF line wire is rapidly gaining ground 
as a leading weatherproof wire, and the Electric Appliance Com- 
pany state that each month shows a large increase in their sales 
of this leading specialty. 


METROPOLITAN ELECTRIC Co., Chicago. Since taking the gen- 
eral sales agency of the P. & B. compounds a most gratifyin 
increase in the sales has resulted, the company having secured 
some very large orders recently. 


Mr. J Hout GATES, Monadnock Building, Chicago, is installing 
a 1000 light Waddell-Entz direct current dynamo in the Hartford 
Building. The machine is of their well known slow speed type, 
coupled directly to a 12 x 12 automatic Cooper engine. A steam 
pressure of 115 Ibs. will be used. 


THE ELECTRIC APPLIANCE COMPANY, without making very 
much hurrah about it, have been quietly building up a very nice 
trade on the Acme tape, a specialty which they first placed on the 
market something over two years ago and which has stood the test 
of time and made many friends. s 


GEO. CUTTER, Chicago, reports a growing demand for the Pass 
& Seymour china wiring and window tubes, of which he is carry- 
ing a large stock at Chicago. Being thoroughly waterproof, they 
comply with the most rigid inspection rules and insure high 
insulation at all times. The scrutiny of work around Chicago is 
becoming more and more severe. 


Mr. E. F. Seixas, for a long time identified with the Edison 
interests and later with the Street Railway Gazette, has entered 
the offices of Mr. J. L. Barclay, at 1645-8 Monadnock Byilding, 
Chicago. Mr. Seixas will especially exploit the street raifway ap- 

aratus manufactured by the Walker Mfg. Co., of Cleveland, O. 
This company’s reputation for high grade engineering work in 
street railway and power transmission will no doubt greatly 
benefit Mr. Seixas’ efforts in this field. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. 
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ALTERNATING CURRENT GENERATOR 


AT ROCHESTER, N. Y. 


BY 


THE NEw WESTINGHOUSE COMBINED DIRECT AND ALTERNATING CURRENT GENERATOR. 


HE Westinghouse Electric and Manufacturing 
Company has recently completed the installa- 
tion of two generators of a new type, at the 
plant of the Citizens’ Light and Power Com- 
pany, at Rochester, N. Y., which apparently 
marks the beginning of anew departure in station opera- 
tion. These two generators, which are exact duplicates, are 
the first of the type built, and the success in their operation 
is so marked that they seem to be worthy of more than 
passing notice. 

In the absence of a more specific trade name the ma- 
chine may be called a combined direct current and alter- 


nating current generator. The peculiarity of this combi- 
nation is that a direct current of 550 volts is taken from 
one end of the armature shaft and an alternating current 
of about 385 volts is taken from the opposite end of the 
shaft. In other words, the entire output of the generator 
may be utilized for direct current work, the entire output 
used for alternating current lighting and power purposes, 
or it may be divided between the two classes of work, in 
such proportions as may be desired. 

The first impression produced by the new generator is 
its extreme simplicity of construction. The armature, 
which is essentially the same as the ordinary type of 
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Westinghouse single-wound iron-clad armature for street 
railway generators, revolves in an eight-pole field. It 
revolves at a speed of only 750 revolutions per minute, 
giving a frequency of 6,000 alternations per minute on the 
alternating side. The direct current end of the shaft is 
fitted with an ordinary commutator. 

So far as the direct function of the generator is concerned, 
no explanation is necessary. The current is commutated 
in the usual manner, and does its work with indifference to 
the somewhat peculiar condition of affairs existing at the 
other end of the armature shaft. The alternating current 
side of the generator is arranged on the two-phase system; 
two alternating currents are delivered on two separate cir- 
cuits, with a quarter-phase difference, thus enabling. alter- 
nating motors to start with good torque. 

The alternating current connection is made thus: The arm- 
ature has a hollow core; the wires of the two-phase alter- 
nating cireuits are given positive and negative connection 
to the commutator on the direct end of the shaft, the wires 
making suitable connections to collector rings on the alter- 
nate current end of the shaft. Thus, while the current is 
commutated and sent out from what I call the direct end 
of the shaft, the alternating currents are carried to the other 
end, and pass through the step-up transformers, on to the 
line, with the voltage increased to 2,000. The wires pass- 
ing through the hollow core of the armature are bolted in 
the proper position to the back of the commutator. 
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The fact that there is a voltage of only 385 at the alter- 
nating end and a voltage of 550 at the direct end seems 
to be a little perplexing. Possibly it is made a little 
clearer by the fact that in separate generators a direct 
E. M. F. is rated at its maximum, and an alternating k. M. F. 
is rated at the average of the curve, say seven-tenths; and 
obviously, the same rating must obtain when the different 
currents are combined in the novel way described above. 
The two-phase, four-wire systems are utilized in this com- 
bined generator and it is sufficient for the present to record 
the fact that all difficulty of equalizing the voltage on the 
circuit is obviated; in other words, it has been demon- 
strated that absolutely no balancing is necessary, a fact 
which will be duly appreciated. 

It should be noted that, while the combined generator 
does all kinds of work except series arc lighting, the alter- 
nating feature gives all the advantage of transmission of 
current, besides bringing into use the important feature of 
self-starting alternating motors. It will be seen at a glance 
that, under these conditions, the generator is capable of 
work on the following lines: Direct current motor work ; 
incandescent lighting by alternating current ; alternating 
current motor work; alternating current arc lighting ; 
street railway work. It is of course unnecessary to occupy 
space in pointing out the advantages to a medium-sized 
station, running night and day, on the various classes of 
work which have been enumerated, and the distribution of 
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load from one end of the shaft to the other, at will, with- 
out shutting down. 

Another element must not be lost sight of, and that is 
the safety of operators at the station, secured by the low 
voltage. The alternating current goes to the transformer 
with a voltage of only 385; a fact which tells its own 
story. 

A description of these two combined generators, which 
are making such a sensation in electrical circles in Roches- 
ter, would not be complete without some reference to the 
model electric light and power station where they are 
installed and in successful practical operation. The station 
of the Citizens’ Light & Power Company is situated below 
the Lower Falls, on the west bank of the Genesee River. 
The building is three stories high, having an entrance in 
the rear from the flats, and from Mill street by stairway 
from the front. The first or ground floor is sixty by fifty 
feet. It contains two 500 horse power turbines, with room 
for two more. It also contains one 500 horse power engine, 
with places for three more, thus duplicating the water 
power plant with steam power. Adjoining is the boiler 
room, ninety-one by forty-eight feet with a capacity of 
2,000 horse power in boilers. Directly over the engine 
room is the shaft room, which is eighty-four by fifty feet, 
with four lines of shafting, so arranged that either line of 
shafting can be run from either water wheel or either 
engine. The water wheels are connected with the shaft- 
ing by a rope drive. Above the shaft room is the dynamo 
room, ninety-four by fifty feet. 

The building is thoroughly fire-proof, as the only wood 
used in the construction is in the floors. All the girders 
are of steel, with steel truss roof, and the walls are laid in 
Portland cement. The water is conducted from the race 
on Mill street to the turbines through a steel flume, seven 
feet in diameter, with a head of ninty-three feet. The 
building and shafting were constructed under the direction 
of Robert Cartwright, of Rochester. 

The wires are brought into the building through a brick 
tower entirely separate from the building. Then the wires 
come to the switchboard through a two foot wall, with 
porcelain tubes. This was constructed when the building 
was erected. 

In the dynamo room, besides the important combined 
generators described, are two sixty lighters, of the latest 
type made by the Western Electric Company, for arc 
lighting, and others are to be installed. The plant in- 
cludes the latest improved Westinghouse combination 
panel switchboard, which is said to be superior to the one 
exhibited by that company at the Columbian Exposition, 
and to be the finest example of switchboard in the United 
States. The skeleton frame is of iron, the instruments be- 
ing mounted on handsome marble. The instruments, which 
were designed and manufactured by the Westinghouse 
company, are of the latest type and most approved design. 
The switchboard is so designed that additional dynamo or 
feeder panels can be added without disturbing the parts 
already in position, or interfering with the operation of the 

lant. 

The foresight and good judgment of the efficient super- 
intendent of the Citizens’ company, Mr. John A. Alm- 
stead, will be appreciated when the fact is made known 
that he visited Pittsburgh in company with General Man- 
ager E. M. Higgins, before a single panen of the com- 
bined generators had been made, and virtually took the 
responsibility of the selection of the present system. That 
his judgment was a good one, is shown by the gratifying 
results, now that the plant has been fully installed and is 
in successful and singularly economical operation. The 
stockholders of the company are all prominent business 
men of Rochester. The officers of the company are: 
President, Robert M. Myers ; vice-president, H. Wheeler 
Davis ; secretary, H. I. ; treasurer, P. V. 5 : 
general manager, E, M. Higgins; superintendent, J. A. 
Almstead, a i 
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THE ELECTRIC RAILWAY AND ILLUMINATING 
PLANT OF THE MILWAUKEE STREET RAIL- 
WAY COMPANY.—II. 


RAILWAY ENGINE ROOM. 


THE railway engine room, Fig. 6, which is 95 feet long, 
45 feet wide and 30 feet high, contains five sets of Edison 
triple expansion vertical engines, of 600 h. p., with two 200 
kilowatt Edison multipolar dynamos keyed one to each 
end of the shaft. Two of the engines were built by the 
Filer & Stowell Company, of Milwaukee, Wis., and 
the other three by The J. Morton Poole Company, of 
Wilmington, Del., and all were designed by the Edison 
General Electric Company. The cylinder dimensions are 
16} x 234 x 884 by 30-inch stroke with 600 feet piston 
speed per minute, corresponding to 120 revolutions. All 
cylinders are steam-jacketed. All engines are designed 
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to run at the normal speed of 120 revolutions, no mat- 
ter how the load varies, this being accomplished by 
independent, automatic, centrifugal governors, fitted to 
each cylinder as in other high speed engines of the 
fly-wheel governor class. In this instance, however, they 
are contained in a disc bolted to the shaft. The three 
independent governors have proved their advantages 
in being able to keep the efficiency of the whole 
generating unit higher when operating light loads than 
when the governor was confined to the high pressure cylin- 
der alone with the intermediate and low cylinders fixed, to 
say nothing of the advantage in having three independent 
overnors guarding against any accident due to break- 
owns. This is of great value, especially in railway 
plants. 

The dynamos are of the well known multipolar Edison 
type with 6 magnet poles, ring wound armatures and com- 
mutators formed by the side of the armature winding. 
The six brushes are mounted upon a spider, which can be 
moved by a tangential screw into the proper position and 
all brushes may be simultaneously lifted from, or lowered 
upon the commutator. All the generators run very 
smoothly with no appreciable sparking at the brushes. 
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They are compound wound and the standard of 500 volts 
is well maintained as the very slight variations of the volt- 
meter show. Measurements takeri show the efficiency of 
these units to be 86 per cent. and the percentage is well 
kept up both on over-loads and extremely light loads. 


Fic. 8.— THE SWITCHBOARD. 


Switch-board.—The switch-board, of white marble, 
measuring 72 feet in length by 10 feet in height, is placed 
along the south wall with convenient space left at the back 
for the cables and connections. It is divided into two dis- 
tinct halves; the dynamo board and the feeder board. A 
switching diagram is shown in Fig. 7 and a view of the 


_ 8witch-board in Fig. 8. All the negative cables, passing 


through the large double pole switches on the dynamos, 
are connected to a common bar on the. back of the board, 
communicating with a second bar in the basement from 
which the return-feeders start. Allthé intermediate cables 
from the positive brushes are similarly connected but 
without any switches; the positive cable from the end of 
the compound winding being joined to the common bar, 

asses a switch, ampere meter and a fuse on the switch- 

oard. Beneath each set of this apparatus is the handle 
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of the shunt regulator. Two differential galvanometers 
with sliding switches for parallel con oa and two large 
Weston station voltmeters complete the outfit. 

From the positive bar the current passes through two 
amperemeters to four bars, which in case of emergency, 
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can be interrupted by four heavy switches without me 
too sudden a break of the full load. The feeders are le 
from the four bars, passing through a copper-wire fuse and 
a simple switch. To measure the current taken by each 
feeder, two amperemeters are provided, which can be 
switched on any of the feeder circuits by means of flexible 
cables and plugs. The fuses are made of copper wire, 
spirally wound to produce a strong magnetic field when a 
short circuit occurs. The arc formed by the fusing of the 
wire is blown out by the magnetism, and the destroying 
effects of the arc are thus prevented. The able electrician 
of the plant is the inventor of the simple device. 

Electric Light Depariment.—The electric light depart- 
ment, Fig. 9, occupies nearly the whole upper floor with a 
free floor space of 95 by 84 feet. It is 20 feet high over the 
beams, but only 16 feet over the floor plates, 4 feet being 
reserved for piping and cable connections underneath. At 
present three engines of 300, and one of 150 h. p. are in- 
stalled, and 12 additional 300 h. p. engines will complete 
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a good view of the whole room. The underground cables 
connect the dynamos with the board, where the current 
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passes through an ampere meter and one double switch for 
each pole, Fig. 10. By means of these double switches and 
corresponding double bars it is possible to run dynamos at 


A= Switches; A, Switches on dynamo. 

B = Combined switch and fuse for feeders, 

A.M. = Ampere- meter. 

D = Dynamo; D.G, = Differential- Galvanometers. 
F = Fuses. 

R = Regulators. 

S = Service coils. 

Sh= Shunt 
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the plant. The units are of the same type as the railway 
plant, the only difference being that the dynamos are shunt 
wound, operating at present at from 115 to 120 volts. Each 
unit is working directly on the three wire system. 


55 D 
3 L D: 
—— een nnn DDD 
+{ es as ee a hh d D 
a 
Ale (tS 5 Cy a] C+) 
D.G 0.6 
UU s 
= k A.M. =Ampere-meter 
7 y | A.= Switch . 
R AD. Dynamo 
8 k D. G. Ditt. Galvanometer 


F. Fuses 
| = Indicators 
R. = Regulators 


S.—Shunt-coil Feeder 


Toe. Engineer 
Fic. 10.—CONNEOCTIONS ON SWITCHBOARD. 


The switchboards are placed around the east stack, and 
raised about five feet above the floor to give the attendant 


different voltages to suit the different losses in the feeders 
at heavy load. From the diagram Fig. 11, it will be under- 
stood how, with three dynamos, four different pressures can 
be obtained. This is necessary when operating outlying 
districts, although it may seldom be required. 

Efficiency of Plant.—Reliable measurements, giving 
exact figures as to the efficiency of the different parts 
of the plant, have not yet been made, but the results 
elsewhere obtained with the adopted types, give us an 
idea of what may be expected. To dwell on the boilers 
may not be necessary, as general experience has shown 
the Galloway boilers to be in every respect equal to the 
most efficient boilers in the market, and the arrangement 
and thorough protection of the steam piping excludes the 
n of any appreciable amount of loss by con- 

ensation. | 

Tests made in Milwaukee show an unusually high effici- 
ency of engines and dynamos, and a very complete set of 
tests made in Boston on the same type of engine as used 
for the railway plant, confirms the results. Fig. 12 shows 
the 1. H. P., commercial efficiency, and the steam consump- 
tion curves obtained in Boston as an average of a large 
number of readings. The efficiency of the unit was very 
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high, giving in- some cases, over 87 per cent., and on an 
average, at half load, 80.8 per cent. At three quarter load 
it gave 84 per cent. and so on, the steam consumption 
being very nearly that for which they were designed, 
i. e., 15 pounds per 1. u. P., showing on an average 
18 pounds, between half load and full load. 
These figures indicate sufficiently the high degree of per- 
fection of the generating units. It uay he mentioned here 
that in the design it was intended to get the maximum 
efficiency curves of steam engine and electric generator to 
cross at the same point, that point being the longest dur- 
ation of load. That decided: upon was 80 per cent. of its 
normal capacity, and, considering that neither the engine 
nor the generator had at that time been constructed, the 
results are very good indeed. | 
Distributing System of Electric Light Plant.—The 
distribution of current is made on the three wire system, 
and all conductors are laid underground in Edison 
tubes. The diagram, Fig. 13, shows the extension of the 
mains and the points where the feeders are connected to 
them, Starting from the station are ten feeders, some of 
which are bifurcated, branching off to different points, and 
thus securing good equalization of pressure. The outer 
cross section of feeders and mains is given with the diagram. 
The section of the neutral wire is one third that of either 
of the outer ones in the case of feeders; in the mains all 
three wires have the same section. From each of the 
feeding points, seven wires, placed in the same tubes as 
the feeders, run back to the station, partly for purposes of 
testing and control, but mainly to regulate the pressure in 
the net-work. | 

The extension of the conductors from the station is re- 
markable, forming a net-work over one and one-quarter 
mile from the station. Up to the present time about 
13,000 incandescent lamps of 16 c. p., 74 arcs, and 350 h. p. 
in motors, varying from } to 15 h. p. have been installed. 
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The comparatively small number of incandescent lamps in 
use as yet is doubtless due to the high price of one cent, 
as compared with gas, which is sold at half that price. 
Motors and Meters.—Commercial power is also sold 
from the lighting conductors, and is used to a very large 
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extent for operating elevators and other machinery, and in 
some cases draw bridges over the river. The amount of 
power at present supplied is about 400 h. p. Edison 
meters are used and give full satisfaction as to exactness, 
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but the trouble involved in the weighing of the zincs seems 
to be a drawback. A very neat, well furnished meter- 
room with all necessary chemicals, balances and other 
instruments is placed near the office of the Edison Electric 
Illuminating Company. 


A POOR QUARTER FOR WESTERN UNION. 

The directors of the Western Union Telegraph Company met 
last week, and declared a quarterly dividend of 1M per cent. 

The quarterly report presented is not very pleasing, showing, 
as it does, a deficit after paying the regular quarterly dividend 
of $878,787, as against a surplus last year of $229,288. The total 
surplus now amounts to $6,898,318. The earnings, $806,268, on 
the stock outetanding, $94,820,000, for the quarter were .85 of 1 per 
cent. 

THE ANTWERP EXPOSITION. : 

THe Commissioners of the United States to the Antwerp Inter- 
national Exposition call the attention of manufacturers and pro- 
ducers to the fact that the exposition will open May 5. Applica- 
tions for space and concessions should be made before April 1 at 
14 Church street, this city. Low rates for shipments to the ex- 
position have been obtained. 


Mr. GEORGE P. Low, the electrical expert in insurance mat- 
ters, has resigned his position as a member of the electrical 
engineering staff of the Midwinter Fair, and has been extremely 
busy catching up with arrears of his own immediate professional 
work. 
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DISTRIBUTING NIAGARA’S POWER THROUGHOUT 
NEW YORK STATE. 
HEN the project for utilizing the power of Niagara 
Falls for commercial purposes and distributing it 
electrically was broached, probably few, even among the 
most sanguine, in electrical circles, were hopeful enough to 
believe that the limits of distance to which the power 
would be transmitted would greatly exceed those which 
had already been shown to be practical; and indeed it 
seems to have been the general impression that the object 
of the Niagara promotors was to concentrate manufactur- 
ing interests at or near the Falls, electricity being adopted 
as the most feasible and economical method of supplying 
the necessary power. It has required but a short time, 
however, to bring out forcibly the fact that those interested 
in the Niagara project have looked farther ahead, and that 
their ideas of the limits of transmission are by no means 
confined to those of present practice, but, on the contrary, 
appear to range little short of the unlimited. 

The first indication of the purpose of the company was 
shown in the experiments in electric canal boat propulsion 
undertaken late last fall near Rochester, and which were 
fully described in Tne ELECTRICAL ENGINEER, These ex- 
periments, it will be remembered, were carried out with 
money appropriated by the State of New York for that 
purpose under the authority of Chap. 499 of the Laws of 
1898. Section 1 of this Act authorizes the Superintendent of 
Public Works to designate some portion of the Erie Canal 
upon which these experiments could be made and to formu- 
late rules for their conduct. Section 2 of this Act, how- 
ever, reads as follows: 


The Superintendent of Public Works, may from time to time 
authorize any n to construct, maintain and operate etectric 
conductors for light, heat or power, upon or along amy canals of 
the State or any portion thereof, upon such terms or conditions 
not inconsistent with the public use of such canals as he may im- 
pose ; and in like manner he may contract for or permit the use 
5 such uon pe cay or power upon any such canmi provided that 

create no © against the State, except as 
PEPY r tions lawfully applicable to such purpose. 


Acting under the authority conferred by this clause 
Superintendent of Public Works, Mr. Hannan, has just cọn- 
cluded a contract with the Cataract General Electric Oo., 
conferring upon it the right to enter upon all canal lands 
of the State for the purpose of constructing either on or 
over or under either canal bank a system for propelling 
canal boats by electricity, without interfering with the 
present method of operation. Central power houses may 
be erected for this purpose. The rates for towage are 
subject to modification and review by the State Superin- 
tendent of Public Works, but such rate shall not exceed 
$20 per electrical horse power for any season of navigation. 

An important provision is that the company may, so long 
as the wants of the canal are supplied, employ its elec- 
tric plant along the line of the canal in furnishing electric 
light, heat, and power for distribution to any point or 
points beyond the line of the canal, and thus may furnish 
electricity for lighting and power purposes in all of the 
cities and villages along the canal. The company is to 
furnish the State, free of charge, sufficient power to oper- 
ate motors to open all gateways leading to and from locks, 
and also electric lights sufficient to properly illuminate 
such locks at night. , | 

The company must have its plant for operating boats by 
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electricity in operation on the Erie Canal between Buffalo 
and Albany within three years from date, or else the 
privilege accorded by the permit will be forfeited. In 
case the company shall construct along the canals an elec- 
trical plant for use such as the trolley system, it shall be 
the privilege of the State to condemn and purchase such 
property at a price equal to the actual original cost, with 
10 per cent. added thereto. 

The far reaching nature and the possible effects of the 
rights thus granted have naturally aroused animated dis- 
cussion, and much adverse comment has been heard on the 
action of Superintendent Hannan. Indeed on the very 
day that the contract was signed a bill to repeal Chapter 
499, above quoted, was before the New York Assembly, 
which has since been passed in that body and has already 
been favorably reported to the Senate, so that there is 
little doubt of its passage in that body also. In the mean 
time the promotors of the enterprise with the contract in 
their possession propose to get to work in order to show 
their good faith in the matter. 

It must be evident that the part which electric canal boat 
propulsion will ultimately play in this undertaking sinks 
into comparative insignificance as compared with the broad 
field opened for furnishing power to the cities adjacent to 
the canal. These embrace the largest and most important 
towns in the State of New York, and we need only men- 
tion such cities as Buffalo, Rochester, Syracuse, Schenec- 
tady and Albany to indicate the soope of the field. Nearly 
all, if not all, the cities through which the canal runs have 
electric central stations and speculation is already rife as 
to the probable effect of the appearance of so powerful a 
rival in the field. Nothing definite is yet known as to the 
plans of the Cataract Company, but an outcry has already 
been raised that the local electric companies will be at its 
mercy if those companies do rot accede to its demands. It 
is evident that if the Cataract Company can furnish power 
at any considerably less cost than it can be generated 
locally, two methods are open to it: Itcan either contract 
to furnish the local company with power to drive its 
machinery or transform, as it pleases, and not in anyway 
interfere with the business of local distribution ; or, it can 
go into the business of local distribution itself as a direct 
competitor. We would consider the adoption of the latter 
plan most unfortunate for reasons which are not difficult to 
discern. Its consummation would mean the practical ruin 
of companies which have been built up by years of toil 
and the expenditure of many hundreds of thousands of 
dollars and many of which have but recently begun to 
enjoy the benefits of their early enterprise. To deprive 
them of these benefits now would be working a hardship 


which no fair minded person would countenance. But if, 
on the other hand, the Cataract Company, or its sub- 
company, the Niagara Falls Power Co., have in view solely 
the furnishing of power to local companies at rates cheaper 
than those companies can produce it themselves, then the 
enterprise is deserving of all the encouragement which can 
be given to it. 

All these speculations and fears are based, of course, on 
the supposition that electric power can be transmitted 
cheaper from Niagara Falls than generated locally along 
the line of the Ene Canal. Without desiring in any way 
to dampen the ardor of the promotors or friends of the 
transmission scheme—and none can wish it greater success 
than ourselves—we are forced to confess that with our 
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existing knowledge and experience, the scheme, in order to 
prove successful, will require heroic treatment. 

Of course, we have the Frankfort-Lauffen experiments to 
fall back on; but while they give some indication they can 
not be considered in any way conclusive, as the actual 
power transmitted was but a trifle compared with that 
contemplated in the present instance, and experience has 
but too well shown the difference in the disruptive strength 
of insulating materials and the action of circuits when the 
high potential has a arany current back of it. We must 
also bear in mind that the companies situated along the 
Erie Canal are very favorably located for obtaining coal 
cheaply. 

e shall hail with delight any method that will enable 
electric current to be distributed at a lower cost than it 
can be supplied to-day and hence await with no little in- 
terest the promulgation of the details by which it is hoped 


to accomplish this with Niagara as the original source. 


ELECTRIC COOLING AND HEATING. 


Tue lengthening days and a March of unusual mildness 
remind us that Spring is at hand, with its demand for elec- 
tric service of a kind that has not been needed during the 
winter months. Hitherto that service has taken the shape 
of cooling and ventilation, and the market for electric fans 
has become one of no small magnitude. Even now active 
preparations are being made for the spring trade, and it is 
safe to assume that the coming summer will see more elec- 
tric fans at work than ever before. The old ones are fur- 
bished up from season to season, and even the inefficient 
types are kept in use, the customer having rarely got it 
through his head that, as with a low efficiency lamp, what 
he saves in cost of apparatus is wasted in undue consump- 
tion of current; while newer forms, with novel adjustments, 
continually make their appearance. 

But the period in the developmeut of electric arts has 


arrived when it is the duty of the central station manager 
to give his attention as much to electric heating and cook- 
ing as to electric cooling and ventilation. It is a fact that 
apparatus for cooking is now obtainable that people can 
use with economy and satisfaction. We could mention 
cities in which several residences have been fitted up with 
a plain ordinary kitchen, outfit, and where the results are 
admirable. It is a mistake for a local company to view 
this new department of possible business with suspicion or 
prejudice any longer. In doing so, it makes once more the 
mistake that the gas companies made as to gas stoves, etc.; 
although at the present time gas companies have not only 
seen their error but have even gone so far as to sell gas 
stoves, etc., at bare cost, merely to induce the consumption 
of their product. This is the true lesson for central sta- 
tions. hat they need more than anything else is a day 
service and a flat load line, and to this end, electric cook- 
ing and heating apparatus may be applied with notable 
A local company that is making a canvass of its 
field this spring for fan and power work generally, may 
just as well include cooking, etc., in its survey. In most 

ouses and apartments 8 the summer, the old cooking 
apparatus adds greatly to the discomfort caused by the 
weather; and wherever current is available electrical appa- 
ratus should find a hearty welcome. But the local com- 
panies must work with, and encourage by their orders, the 
manufacturers of such utensils and appliances. Let them 
keep sets on view at their offices; let them organize little 
exhibitions to show what can be done; let them reach out 
to the public e the local newspapers; let them em- 
ploy every means of rendering such novelties familiar and 

opular. The results on the station output will be gratify- 
ing, and the summer earnings can be made in such ways 
just as heavy and profitable as those of the winter months. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


TRIAL OF THE HEILMANN ELECTRIC LOCOMOTIVE. 


In our issue of May 17, 1893, we gave a description of the elec- 
tric locomotive design by Mr. J. J. Heilmann, of Paris, in which 
a most novel method of operation was carried out. This locomotive 
it will be remembered, derived its power from motors mounted 
directly on the axles and driven by current generated on the loco- 
motive itself which contained a boiler and compound horizontal 
engine directly connected to a six-pole 800 h. p. generator. Durin 
the last few weeks this locomotive has been subjected to a series o 
official trials by the engineers of the Western Railway Co., of 
France, on a section of line between Havre and Beuzeville. 
sides taking complete readings with the dynamometer car, appa- 
ratus was distributed along the line to measure and record auto- 
matically the defiection of the rail during the passage of the 
engine. A correspondent who was present during the trials fur- 
au eg kri with the following interesting particulars of the results 
obtained. 

The Western Railway Co. furnished a train of the same com- 
position as their Paris express trains, but limited the speed strictly 
to 100 k. m. (62 mules) par hour. However, when the Western 
Railway people convin themselves that the engine ran with 
phenomenal smoothness at 95 k. m., on a very bad piece of track, 
(one could write with perfect ease at this s when standing on 
the foot plate) and that the rail deflection indicators showed that 
the deflections were much less than with their regular express 
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THE HEILMANN ELEOTRIO LOCOMOTIVE, 


engines, they allowed the speed to be raised to 118 k. m. (74 miles) 
per hour, always with the same result. The general impression of 
the railway people present seemed to be t the scheme was a 
success, and that it would lead to the construction of much more 
powerful engines so that heavier trains could be hauled at higher 
speeds and with greater safety than with the present types. In 
fact, designs are now being prepared for a locomotive capable of 
1500 1200 h. p. normally, and with a maximum capacity of 


P 
The great bug bear with this men so far has been ‘the sup- 
posed losses by transformation of power into electricity and the 
transformation back in. But teste were also made of the con- 
sumption of coal with the electric locomotive and this compared 
with the coal consumption on express engines on the same line 
doing the same work. The results showed about 20 per cent. 
in favor of the Heilmann locomotive. The loss of power by the 
various transformations is thus shown to be less than the friction 
occasioned by the transmission by cranks and connecting rods. 

The friction of the electric locomotive was even less anti- 
5 Thus the Heilmann locomoti ve would not stand on a grade 
of 3.4 per cent. without applying the brakes, On a down grade of 
8 per cent. the locomotive obtained a speed of 96 k. m. without 
any help from the engine, steam being entirely cut off. One of 
the express engines of the Western Railway will not go down this 
grade without the aid of steam, the resistance of engine and 
tender being more than 10 k. g. per ton, whereas the resistance of 
the electric locomotive is less than 8.4 k. g. per ton. 

Of course in such a complicated machine, it was expected that 
some defects would crop up, chiefly in details, mostly the conse- 
quence of bad work, things which will be easily remedied and 
which do not concern the general features of the machine. 


THE WINNIPEG, Canada, electric street rail way 


is now carryin 
passengers at the rate of two cents. ee 


THE WHITE-CROSBY CO. 


THE firm of J. G. White & Co. of this city, which has done so 
much of the heavier electric railway work in American cities, is 
to enjoy a most important accession to its ranks on May 1, when it 
will be joined by Mr. Oscar T. Crosby, so long the mainspring of 
the way partment of the General Electric Co. The 
1 of the new company, to be known as the 

ite-Crosby Co., is rather for convenience than anything 
else, as these two engineers will practically operate as partners. 
The fact of Mr. Crosby’s resignation has been known to his 
parsone friends and intimates for some months, but he has 
ound it by no means easy to relinquish work to which 
he has devoted such close and unremitting attention; and hence 
he has preferred that nothing should be said on the subject till he 
could actually ‘‘ clean up his desk.” The 5 is made with 
the utmost harmony and cordiality still existing between him and 
his old coworkers in the General Electric Co. Those who know 
Mr. Crosby are not surprised, however, that he should prefer to 
work independently rather than for a large corporation, 
and that for professional motives he should free himself from 
the entanglement of so much laborious work of a commercial 
nature. It is to be hoped that a fitting occasion will shortly 
present itself for signalizing this important step on the 
part of one who has endeavored so successfully to promote the 
electric railway art, and who from first to last has stood for sound 
engineering, scientific methods and a progressive, impartial spirit 
of inquiry as to what is fittest and best in dealing with each new 
problem as it arises. — 


THE HESTONVILLE, MANTUA & FAIRMOUNT TROLLEY ROAD, 
PHILADELPHIA, 


WE learn from Mr. A. Langstaff Johnston, C.E., E.E., the 
chief engineer of the road, that the contracts are about to be 
given out for a large of the work on the Hestonville, Mantua 
and Fairmount line. The power station will be erected at Twenty- 
sixth and Callowhill streets, Philadelphia, Pa., on the Schuylkill 
river, occupying part of the property used by the Race and Vine 
streets line for a depot and stable. It will have the advantage of 
an delivery of coal from boats. The station will be of stone 
and Pompelian brick, one story in height, and of attractive 
appearance. 

It will have a capacity of 2,000 horse power, and, if more is 
needed in the future, the capacity can be doubled by extending 
the station on the company’s property. The equipment will con- 
sist of four cross-compounded engines of 500 horse power each, 
belted to the same number of 400 kilowatt generators. Eight 
boilers, each of 250 horse power, will make the steam, and there 
1 be the usual auxiliary machinery, switchboard and safety 
evices. 


ELECTRICAL LAUNCHES IN VENICE. 


In the account of the placing on the Canals of Venice,of one of 
the electric launches employed on the lagoons at the World’s Fair 
we omitted to mention that the launch was taken over from this 
country and put in complete operation by Mr. H. S. Lathrop, who 
was attached to the launch service at Chicago. Mr. Lathrop has 
just returned from Italy and speaks quite hopefully of the pros- 
pects of electric navigation in Venice. 


TO ELECTRIFY BROOKLYN BRIDGE. 
Proposals will be received by C. C. Martin, Chief Engineer and 


bid alee noni of the New York and Brooklyn Bridge, at his 


office, 179 Washington street, Brooklyn, N. Y., until April 5th, 
1894, for 
Cars by 
them. 


5 specifications and estimates for lighting the Bridge 
lectricity; also for heating them, also for propelling 


ELECTRIC LINE FOR NORTH CHICAGO.—The ordinance author- 
izing the North Chicago Electric Railway Co. to extend its lines 
in the north division of the city and connect with the cable lines 
of the North Chicago Railway Co. was called up in the city 
council on February 26. After considerable discussion about a 
proposition, permitting the charging of double fares north of Bel- 
mont Ave., the ordinance was passed by an almost unanimous 
vote. At the same meeting an ordinance for an electric street 
railway, to be operated by the storage battery system, from Frank- 
lin street along Southport avenue to the northern limits of the 
city, was introduced and referred to the Committee on Streets 
and Alleys north, 
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THE PETERSEN CONDUIT RAILWAY SYSTEM. 


A WORKING model of an underground conduit system for the 
ropulsion of street railway cars which is the invention of Mr. H. 
etersen, proprietor of the Petersen Electrical Works, of Milwau- 

kee, Wis., has been on private exhibition in New York city, and 
has attracted much attention, and elicited much favorable criti- 
cism. 

In the construction of underground conduits for electric rail- 
way conductors or wires, suitable provision against the accumu- 
lation of moisture or dirt within the conduit containing the con- 
ductors, has often been ignored, as well as the prevention of 
condensation of moisture from the atmosphere upon the walls of 
the conduit and the insulation, which causes frequent short-cir- 
cuiting or grounding of the current and losses all along the line 


by 1 0. À 
a The ei object of the Petersen system is to provide an 
underground conduit of such construction as to effectually guard 
inst the admission of moisture to that portion of the conduit 
occupied by the conductors, and to prevent the condensation of 
moisture on the walls or the conductors or their insulating sup- 
ports. It also provides for the ready removal of any dirt which 
may find its way through the slot, and means for maintaining a 
circulation of dry, cold air within the part of the conduit in which 
the conductors are located. 

In the accompanying illustration it will be seen that the entire 
conduit is divided into two longitudinal es or compartments. 
The slot in the top of the casing, for the admission of the contact- 
carrying device, communicates with one compartment of the con- 
duit, which is arran to communicate at intervals with a sewer, 
so that any accumulation of dirt or water which comes through 
the slot may readily pass off. The compartment in which the 
conductors are located communicates with the compartment in 
which the slot is formed by means of longitudinal openings which 


THE PETERSEN RAILWAY CONDUIT. 


are ordinarily kept closed by a movable closing device engaged by 
the contact-carrying arm as the car advances. This opens just 
sufficiently to permit the passage of the arm and closes im- 
mediately after the arm has passed. A steel broom is attached to 
the car and arranged to extend into the slot compartment and to 
sweep any dirt that enters this compartment to the sewer connec- 
tions. 

The compartment in which the conductors are located is out of 
line with the slot so that any water which may drip from the sides 
of the slot will fall clear of the wall of this compartment and also 
of the closing device and the slot rail is extended down at the side 
of the slot next to the compartment containing the conductors far 
enough to carry any water which enters the slot down past the 
opening into the latter compartment. Condensation of moisture 
on the walls of the conductor compartment or upon the conduc- 
tors themselves or their insulated supports is prevented by the 
circulation of air maintained by the running of the cars, the 
contact carriers forming currents which, under ordinary circum- 
stances, will, it is claimed, be sufficient to keep this compartment 
and the conductors perfectly dry. In avery wet climate, if found 
necessary, a circulation of air may be supplied to this compart- 
ment by means of a fan, but under most circumstances the inven- 
tor believes that this would not be required. 

Instead of trolley wires this system employs iron or steel contact 
rails of considerable sectional area, as shown, divided into sections 
of about 100 feetinlength. Each section of the contact rails is con- 
nected with the two main feeders and provided with a switch and 
a safety cutout device placed in the manhole, so that in case of 
trouble upon any ticular section the contact rails where it 
occurs can be switched off without interfering with traffic on the 
rest of the line. By means of the safety cutout in case of an 
accidental short-circuit, the fuse will blow and thus cut out the 
section automatically. 

The contact rails are supported upon two brackets and securely 
held in position by a strong insulating material, and the whole com- 
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partment is coated on the inside with a waterproof insulating 
t. The main feeders are laid in metal pipes thoroughly insu- 


The contact carrier has an arm arranged to extend through the 
slot and 5 with a lateral bend which brings its 
lower end into the compartment containing the conductors. 
This arm is provided with two contact shoes so arran as 
to embrace and retain the upper part of the contact rails, and 
provided with swivel joints to compensate for any unevenness, 
and springs to keep the shoes in proper contact with the con- 
ductors. The shoes are so constructed that the car may run back 
and forth without making any change in their adjustment. The 
contact carrier arm is provided with joints permitting a motion 
of the arm in any direction and springs serve to hold it in its 
proper position while at the same time allowing it to yield freely 
in either direction without straining any of the parts. The con- 
tact carrier is provided with lever mechanism by means of which 
the motor man upon the platform may lift it out of the conduit at 
a manhole without CEA the car more than a few seconds. 

With this system, the same cars that are used on overhead 
trolley systems may be employed by the simple addition of the 
contact carrier arm which enters the slot. This arrangement is 
to provide for systems where an underground conduit will be 
required for part of the line running through a central of a 
city and where overhead wires may be used in the suburbs. The 
contact carrier is simply lifted from the conduit at the last man- 
hole and held up underneath the car, while the overhead trolley is 
brought into use. 

By this system any form of cable conduit may be utilized for 
the underground conductors, it being simply necessary to insert 
and fasten in place the partitions and the movable closing devices 
and to place the conductors and feeders in position. 


MISCELLANEOUS. 


COAL CONSUMPTION IN GENERATING 
ELECTRICITY. 


IN THE ELECTRICAL ENGINEER (p. 200; p. 205 discussion and 
p: 206 editorial) of March 7, is given the report of The National 

lectric Light Associations Committee on Data” on the above 
subject. The basis of comparison is a table which the Committee 
has drawn up showing the watt-hours per pound of coal which 
will be developed from a given number of pounds of coal per 
indicated horse-power when the engine and dynamo each have an 
efficiency of 90 per cent. So far so good. But does this standard 
reach a basis from which absolute comparison can be made? 

The Committee in starting from a basis of the coal required 
per hour per indicated horse-power have really been starting with 
the coal consumed under the boiler, and stated the efficiency of 
the boiler in a roundabout way instead of as a percentage effici- 
ency which they have done with engine and dynamo. Such being 
the case, why not assume an efficiency for the boiler and then go 
right back to the heat units per ton of coal burned, which must 
ultimately be the only standard for universal comparison? And 
here it is necessary that the calorific value of the coal be known. 
In other words with any given plant of boilers, engines, generators 
and wiring, the watt-hours per pound of coal will vary with the 
quality of the coal. 

And this is perhaps one of the weakest point in central station 
supervision as now exercised. Too many managers do not know, 
nor do they usually make any attempt to find out, what calorific 
value their coal has. Attention has been called to the point fre- 

uently. In fact, a recent paper has stated that in a certain sta- 
tion in Chicago (?) the coal was paid for, not by the ton, but by 
the pounds of water evaporated from it. 

In THE ELECTRICAL ENGINEER of March 7, 1894, p. 197, W. 8. 
Hadaway, Jr., in an article entitled Electric Heating and its 
Relation to Central Station Work,” says: A well designed cen- 
tral station of moderate size produces a h. p. hour by the com- 
bustion of about 8 lbs. of good coal. The electrical h. p. hour de- 
veloped by this coal has 2,565 heat units; we have to balance these 
2,565 heat units in the concentrated form against 42,000 heat units 
existent in the three pounds of coal in a more diffused state.” 

The subject is brought forward now, not with any idea of crit- 
icising the work of the N. E. L. A. Committee, for which all inter- 
ested in central station management must be most grateful, but 
simply to suggest that it might be just as well to proceed at once. 
to what it would seem must become the only ultimate standard of 
comparison, in trying to find how many watt-hourscan be got from 
any given number of B. T. Units potential in the coal pile, and one 
is entirely at sea with the coal table referred to above until the 
number of heat units in a standard (?) pound of coal is settled. 
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POLYPHASE TRANSMISSION.—II. 


BY OHARLES F. SCOTT. 
(Concluded.) 
MUTUAL INDUCTION. 


If two circuits be run on the same pole line they act as a trans- 
former in which one circuit carrying current may act as a primary 
and induce E. M. F. in the other as a secondary. If the latter 
circuit is connected with the same dynamo and is delivering 
current, its E. M. F. will be slightly raised or slightly lowered b 
the effects of the first circuit. Conversely, the second circuit wi 
have a similar effect upon its neighbor, raising or lowering its 
5 by a slight amount. If the two circuits be connected to 

ifferent dynamos which are running at slightly different speeds, 
then the E. M. F. induced by one circuit upon the other will some- 
times increase and at other times decrease the E. M. F. of the 
circuit, depending upon whether the two currents at a given 
moment are flowing in the same or in opposite directions. This 
fluctuation may cause variations in the intensity of the lights sup- 
plied. It is readily detected in the service of some central stations, 
and is of course more marked at time of full load, as the induction 
of one circuit upon another depends upon the strength of current 
carried. The fluctuation due to this action may be readily dis- 
tinguished from that due to the slipping of belts or irregularity in 
e speed, as the induction effect is due to the difference in 
alternations between two machines, and the speeds of the two 
machines are apt to vary slightly from time to time, giving a 
ual variation in the rate of fluctuation of the lamps. The 
uctuation due to mutual induction of lines occurs only at the 
end of the line and is not observed in the station, while the 
other causes affect the station lights also. The number of volts 
E. M. F. set up in one circuit by a lel circuit depends upon the 
current, the distance which the lines are parallel and upon the re- 
lative positions of the four conductors. The distance between 
wires may be six inches or six feet without affecting the mutual 
induction, provided the relative positions be unchanged. Several 
e of circuits are shown in the ae Fig. 13, 
and the number of volts per thousand feet at 7, and at 16,000 
alternations, which are induced in either circuit by one ampere in 
the other, are given in connection with each diagram. The num- 
ber of volts required for producing objectionable flickering in the 
light depends upon the voltage of the lamps in service, the effi- 
ciency at which they are run and the general surroundings in 
which they are placed, notably the relation of lamps to reflectors, 
white w etc., and the general disposition of the customer. 

An E. M. F. of A per cent. induced in one circuit by another 
can in some cases be detected, and usually more than one or two 
per cent. will cause objectionable flickering. 


METHODS OF REDUCING MUTUAL INDUCTION AND SELF-INDUCTION. 


The mutual induction is reduced by bringing the wires in each 
circuit close together and separating the circuits. The effect of 
this mutual induction may neutralized by crossing one of 
the lines at its middle point so that induction in the first 
half of the line is counteracted by the induction in the second 


© © 16000 Alt. 085 Volts. 
4200 7200 All. 016 Volts. 
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10000 Alt. 112 Volts. 
2 0 O O @ 7200 Al. 050 Volta. 
Volts in one Circuit induced per 1,000 feet per Ampere in the Second Circult. 
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half. It is readily noted that the ‘effect of self-induction in a 
circuit is reduced as the wires are brought close together or if 
each conductor be divided into several wires in multiple and sepa- 
rated. The effect of self-induction is diminished as the number 
of alternations is reduced. The following points are also to be 
noted in connection with inductive drop. If the power factor be 
nearly 100 per cent. the inductive drop increases as the square of 
the counter Ek. M. F. If the E. M. F. of the circuit be increased and 
the same power be delivered over the same circuit, the per oent. 
counter E. M. F. decreases as the square of the E. M. F. delivered, 
and the inductive drop decreases approximately as the fourth 
power. If the number of alternations be decreased the counter 
E. M. F. decreases directly and the inductive drop decreases as the 
square. The inductive drop at 7, 200 alternations is less than one- 
fourth of that for 16,000 alternations for ordinary power factors. 
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CAPAOITY IN LINES. 


The static capacity in ordinary lines is usually small and 
its effect is not of importance unless the line be very long or 
the pressure be very high. The general effect of capacity in the 
line, or of connecting condensers to the line, is to lessen the cur- 
rent from the generator which is required for supplying induc- 
tive load and to reduce the drop due to self-induction. The use 
of condensers for this pur may lead to very considerable gains 
in circuits where the self-induction of line or of load becomes con- 
siderable. If an induction circuit or transformer supply current 
to condensers the E. M. F. may increase instead of decreasing as it 
does with inductive load. 


POLYPHASE CIRCUITS. 


The subjects which have so far been considered apply tosingle- 
phase as well as to polyphase circuits. The effects of self-induc- 
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tion will be brought to the attention of the electrical engineer 
much more prominently in connection with polyphase work, 
however, because larger alternating current enterprises will be 
carried out with the polyphase system and power work involving 
variable power factors will be a large element in this system. 
There are, in addition, several 5 which relate distinctively 
to polyphase working. One of these is the most suitable number 
of phases to be used. The two-phase system and the three-phase 
system are both in operation, and, while it is admitted by the 
adherents of each system that there is no fundamental difference 
between them, yet each has specific characteristics giving particu- 
lar advantages. 


ADVANTAGES OF THREE PHASES, 


In transmission it has been recently emphasized by a 
good many people that the single-phase system and the two-phase 
system require the same weight of copper, and that the three- 
phase, three-wire system requires 25 per cent. less for transmitting 

wer under similar conditions with the same maximum E. M. F. 

his places an advantage on the side of the three-phase system 
which in many cases is of very considerable importance. The 
aggregate advantage however, is greater than per cent. A 
two-phase system laid out for the greatest economy requires that 
the interest on the cost of conductors shall equal the cost of the 
power lost. If the three-phase system be substituted the loss may 
remain the same and the copper will cost 25 per cent. less. This 
does not give the best relation between cost of co and loss of 
power, so that a more economic adjustment is evidently possible. 

It has also been shown that the self-induction of a three-phase 
three-wire circuit for transmitting under similar conditions of 
E. M. F. is only 57 per cent. of that which is incident to the two- 
phase four-wire circuit. When the power factor is high the effect 
of self-induction of line upon regulation varies approximately as 
the square of the counter E. M. F. The drop due to the self-induc- 
tion of a three-phase circuit is therefore only about one-third of 
a single-phase or two-phase circuit. This is a second advantage 
for the three phase system which is of great value. A further 
advantage of three instead of four wires is the reduced cost of in- 
sulators and pole construction, the reduced losses due to leakage, 
etc. 

ADVANTAGES OF TWO PHASES. 


An important difference between the two systems is the effect 
of loading one branch of the system more heavily than the others, 
as is common in incandescent lighting. One of the statements 
which remain uncontroverted in Prof. Forbes’ recent comprehen- 
sive and remarkable paper upon the electrical transmission of 
power at Niagara Falls is in reference to the difference of regula- 
tion in dynamos for two-phase and for three-phase alternating 
currents. He gives the result of tests showing that; the circuits of 
a 5 generator differ tly in pressure if they are not 
equally oaded, and states that, having considered these points, the 

ectors of the company determined to reject the three-phase 
system. These results urea fairly well with tests which I have 
made. The relative regulation of the two types of machine de - 
pends very largely of course upon the character of the construc- 
tion. Although it is not just to condemn one system because a 
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certain construction is bad, yet the theoretical and practical ten- 
dencies toward the evil are largely removed by discarding the 
three-phase type. 

If independent regulation of circuits is n , one circuit 
can be given the proper pressure directly from the dynamo and 
tho other circuits may he raised or lowered as may be required. 
This involves apparatus for regulating two circuits if the station 
be operated by the three-phase system, and only one circuit if the 
two-phase system is in use. i 

In a system where incandescent lighting is to be a prominent 
feature, or where load of any kind may be required upon one 
circuit and not on the other, the two-phase system has therefore a 
decided advan in station regulation over the three-phase sys- 
tem. Another advantage of a two-phase circuit is that the load is 
separated into two divisions ins of three divisions, which is in 

eral much simpler. A further advantage of the two-phase is 
in the reduction of potential for motors. Two transformers are 
sufficient in the two-phase system, whereas three transformers 
are commonly used in the three-phase system. the two trans- 
formers which would be required for small motors will cost con- 
siderably less than the three transformers which would be 
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uired on the three- phase system, and the loss in transformation 
will be much less as there is not much difference in the cost of 
small transformers of slightly different sizes, and the large sizes 
are more efficient. The ease and simplicity of installation is also 
a gain for the two-phase arrangement. 


A NEW SYSTEM. 


In considering the marked advantages of the two-phase system 
for distribution and of the two-phase system for transmission, it 
occurred to me that a combination of the two systems might se- 
cure the advantages of both in a combined system, and I have 
worked out a simple and effective method of accomplishing this 
result. It is well known that if two E. M. F’s differing in phase be 
connected in series, the resulting E. M. F. will in general differ in 
value and in phase from either of its components. If two E. M. F's 
differing in phase 90 degrees be connected in series, the resultant 
E. M. F. is represented in direction and magnitude by the hypothe- 
nuse of a right angle triangle, of which the two sides are the two 
component k. M. FS. Thus in Fig. 14, if A O and O B are two E. M. 
s at right angles and these E. M. F's be connected in series, the 
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resultant is the line A B, of different phase from either of the com- 
ponents. It is a simple matter to so proportion the components 
that o B is equal to one-half of a B, as shown in the diagram. In 
a similar manner it is readily seen that the same E. M. F., o A, may 
be combined with o c, which differs from it by 90 degrees (but is 
equal and opposite to o B) in such a way as to give A O equal toa 
B, but differing in direction. B o and o O added together give B O. 
The E. M. F., B O. may therefore be combined with the 
E. M. F., A O, at right angles to it in such a way as to give 
additional E. M. Fs, AB and OA, which, in connection with Bo, 
give three equal E. M. F’s 120 degrees apart. This is the relation 
of E. M. F’s in the three-phase system. 

The application of this arrangement to transformers is illus- 
trated in the accompanying Figs. 15 and 16. The primaries of two 
transformers are connected to a generator giving two-phase cur- 
rent. The secondary E. M. F's therefore differ 90 degrees. One 
secondary is made equal to 100 turns and a loop is brought out at 
its middle point giving 50 turns at each side. The second second- 
ary has 87 turns, which is approximately equal to 50 multiplied by 
the square root of 8. One end of the 5 circuit is connected 
with the middle point of the secondary of the first transformer, 
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as shown, and the three free terminals will then deliver k. M. F's 
differing in phase 120 degrees. If the k. M. F. on each primary be 
1,000 volts and on one secondary 100 volts and on the other 87 
volts, then the k. M. F. measured between any two secondary ter- 
minals will be 100 volts. This three-phase circuit is adapted for 
operating three-phase motors. In a system of transmission two- 
phase currents at the generator may be converted into three- 
phase currents, as shown in Fig. 18, and the windings may be such 
that the k. M. F. is raised for transmission. The currents are 
then transmitted by three phases, effecting economy in copper. 
At the other end of the line a similar arrangement of transformers 
may be for converting from the three-phase to the two- 
phase system. The two-phase currents may then be used for the 
operation of two-phase motors or the circuits may be ao pele ek 
ently loaded with lamps. or otherwise. If lamps be placed on the 
transformer which supplies directly from its two terminals the 
transmission is directly from the generator without affecting in 
any way the other circuit, as the generator terminals are con- 
nected directly to the first primaries, and the secondaries of the 
raising ormer are connected directly to the primaries of the 


— ——— j— aa —-—- — — — —„—m ee —— O OO 


256 


lowering transformer and the current from this is taken directly 
to the load. On the other hand, if the other circuit be loaded the 
action here will also be on its own generator circuit without 
affecting the first. The current from the raising transformer in 
this circuit passes to the middle of the secondary of the other 
transformer, where it divides and flows in parallel through the 
two parts of the coil and two of the lines. As one-half of the 
current flows through each part of the secondary coil in 
opposite directions, the self-induction is completely neutral- 
ized and the transformers in this circuit are independent of 
the operation of the other circuit. It is to be noted that 
under this condition the line k. M. F. delivered by this trans- 
former is only 87 per cent. of that delivered by the first 
transformer. The lower E. M. F., however, is compensated 
for by the fact that the current on one side is passed through two 
of the lines in allel, thus reducing the resistance of the circuit, 
and compensating for the slightly lower E. M. F. 
fbe effect upon the regulation of the generator when two- 
pano circuits at the end of a three-phase transmission line are in- 
ependently loaded is found, both by theory and test, to be the 
same that prevails when the load is placed directly upon the cor- 
responding circuit of the generator. A modification of this sys- 
tem is found in the arrangement where the three-phase current 
is produced in the generator and transmitted over three wires to 
the reducing transformers., These transformers may oe arranged 
as described for producing two phases (Fig. 19). ads may be 
placed upon either of the two-phase circuits and practically the 
same regulation in the generator will result that would have 
resulted if the generator itself had been wound for two phases and 
one of these circuits loaded. In this way it is ible to place a 
a lighting load upon a three-phase generator in two instead of 
three units and to avoid the bad regulation in the generator due 
to unequal loading. 

A similar 5 of two transformers may be used for 
converting three es of one potential into three phases of an- 
Pig. 1 potential his arrangement is shown in the accompanying 

The efficiency of two transformers arranged for converting 
from two-phase to three-phase is reduced below that when work- 
ing independently on ordinary loads by an insignificant amount. 
If the efficiency in ordinary working is, say, 97.5 per cent. it 
would be reduced to 97.4 per cent. in converting from one number 
of phases to the other. 

he Tesla polyphase system in which the largest electrical 
enterprises are seeking a realization, adapts itself with marvelous 
facility not only to all branches of electrical industry, but also by 
the transformation of its phases to the utilization of three phases 
for gaining the highest economy in transmission, and of two 
phases for securing the maximum advantages in distribution. 


DISCUSSION, 


The President introduced Pror. FORBES, who addressed the 
meeting as follows: 

ProF. ForBEs :—I would like to say a few words simply to ex- 
press the admiration I am sure everyone has felt for the great 
ingenuity which Mr. Scott has displayed in working out this 
beautiful arrangement of a combination of the two-phase and 
three-phase systems together. We must all admit that it is an 
extremely beautiful idea and appears on the face of it to be a 
feasible method. With regard to the practicability of it, I think 
Mr. Scott will agree with me that it must be left to the test of 
experience before we can say whether it is a satisfactory method 
of working—as satisfactory as the two-phase or three-p sys- 
tems separately. On the face of it, it looks as if it were 80. 

I confess I do not sd par nas so much as he seems to do the 
superior advantages of the three-phase system for transmission 
over long distances. It seems to me that the two systems, so far 
as we can find out in practice, as to their economy, etc., have 
little advantage one over the other. If the opinion be right that 
the three-phase system has a distinct advantage over the two- 
phase then such a scheme as Mr. Scott’s ought to pee of great 
value. I am sure that if there are any members of the Convention 
present who are devoted to the direct current system and deter- 
mined never to hold any other opinion whatever may happen, 
they will be extremely pleased to learn all the apparently intricate 
calculation and investigations that have to be made by the ordi- 
nary electrical engineer in dealing with the alternating current ; 
but as a matter of fact many of these problems and apparent 
difficulties of calculation to which Mr. Scott has alluded do not 
become very important in the ordinary electric lighting, or power 
station work with alternating currents of moderate dimensions. 
But these matters of the self-induction of the line, and the 
influence of different circuits upon each other, become of the very 
utmost importance when we are dealing with the transmission of 

ower over great distances and on a large scale, and carrying a 
ge amount of current through our mains. I need hardly say 
that in the course of the last year or two in connection with the 
transmission of power at Niagara it bas been my duty to go into 
these points that Mr. Scott has touched upon, very fully indeed ; 
and in a large problem like that the importance of these incidental 
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matters to the alternating current, the dropping volts, the self- 
induction of the loop circuit of the line, etc., are so important that 
one cannot spend too much time in investigating them prior to the 
establishing of the plant. I have in the course of this work prepared 
for my own use a variety of tables and curves illustrating the 
effects and enabling one to get the results in a particular case at a 
moment’s glance, and it has been my purpose to publish these 
tables and curves for the use of others; but Mr. Scott has gone a 
long way to make this unnecessary. 

would particularly thank Mr. Scott for this diagram which 
shows the inductive electromotive force in volts per ampere per 
thousand alternations per thousand feet of circuit at different 
distances between the centres. I think if we take this paper of 
Mr. Scott’s in conjunction with those which have been written by 
Mr. Kennelly on the same subject, any engineer has got before 
him all that is required for calculating the effects of self- 
induction and capacity upon the circuit; that is to say, upon 
the efficiency of the circuit and upon the drop of volts on the 
circuit. A little more has to be done, however, and that is the 
effect of reasonance—capacity—and self-induction. There is a 
case which we have to consider and which is of the utmost im- 
portance. However, Mr. Scott has spoken of the interference of 
separate circuits upon each other. If he had considered the 
question of two different circuits, one circuit being a quarter of a 
period behind the other then we have a very serious interference. 

uppose this circuit is changed from positive to negative. At the 
moment when it is zero there is a maximum electromotive force 
cutting the field and that maximum electromotive force cuts the 
other conductors which carry the current a quarter of a phase 
behind, at the very moment when that current isat its maximum. 
Therefore the E. M. F. induced by one circuit upon the other is in 

hase with the current in the other conductor, and the result is a 

P in the E. M. F. of the other circuit. For this reason you 
will see that it is most important in a large station where the 
polyphase system is employed to consider most carefully the ar- 
rangement of the conductors in your subways or on your poles. 
This interference between the two circuits is of very at impor- 
tance, far more important than the self-induction of one of the 
circuits upon itself. The lower the frequency the less the trouble 
from this cause, and hence the adoption of 20 periods per second 
at Niagara. 

Prof. Forbes concluded by saying that the Cataract Construc- 
tion Company and himself did not propose to take the slightest 
notice of the numerous fault findings and mis-statements that 
had at different times a red with regard to the work at 
Niagara, as they were confident of the final result. 

ROF. H. A. ROWLAND said that so far as he could see, Mr. 
Scott’s invention was one of the finest things that had come out in 
recent pae in this country. Very few of us expected that we 
would be soon able to transform a two-phase system into a three- 
phase, or any number of phases; it gave us possibilities in the 
working of motors, etc., and the peer marked an era in the sci- 
ence of the polyphase systems. He had himself been working on 
& paper covering the same points, but his method, though a little 
broader, was not in any way so practical and simple as that of Mr. 
Scott’s. By his method he could change the period of the current 
at the same time that the number of phases is changed. 

Although he quite agreed with Prof. Forbes that a low i ee 
was excellent in many reper he was not able to agree with him 
as to the exact figures ; when one got down very low, things ha 
pened that would not happen with a reasonable frequency. e 
saw no reason for lowering the frequency in the Tesla motor, as 
good motors could be made for a reasonably high frequency as for 
a low one. With transformers, however, the higher the period, 
the better the transformer becomes ; and the smaller the period 
the larger the transformers, etc.; so that there is some limit to the 
question of frequency. 

MR. T. SPENCER inquired how Mr. Scott would apply that load 
factor when the load is distributed along the line, so that one 
could get an accurate idea of the size of the conductor or per- 
centage of drop in the line. 

Mr. Scott replied that in that case the problem becomes more 
complicated. It would be necessary then to take each part of the 
circuit and calculate the amount of electromotive force in it, and 
so on, for each part of the circuit. In practice, however, the 
counter electromotive force in primary circuits of one or two 
thousand volts extended over a small area—a mile or so- and with 
ordinary currents, up to one hundred amperes, was not such as 
to cause effects of very great practical importance. That was 
shown from the fact that in the circuits ordinarily operated, these 
effects had not been very prominent. They had not interferred 
with tne working of central stations of pretty large capacity, and 
the fact was fully demonstrated at the World’s Fair Westing- 
house incandescent lighting plant which had been the largest ever 
installed. In general, the inductive drop in circuits for incandes- 
cent lighting was only a small percentage of the ohmic drop; and 
it was an extreme case when the drop due to induction equaled 
the drop due to the resistance of the conductor. He agreed with 
Prof. Forbes on the great value of Mr. Kennelly’s paper. 

In ordinary working, however, capacity would have very lit- 
tle effect. It was only when we got up to very high voltages or 
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very low lines that the effect of capacity would enter in a marked 
degree. The so-called skin resistance, or increase of resistance of 
the conductor, due to the un-uniform distribution of electric cur- 
rents in ordinary working may be very largely neglected. This 
effect decreases as the number of alternations increases, so that 
with sixteen thousand alternations the increase in resistance in 
a conductor half an inch in diameter is only three per cent. or 
thereabouts, so that ordinarily this is an insignificant amount. 
In order that the resistance shall not exceed this, with low alter- 
nations (three or four thousand) the diameter of the wire must be 
something like an inch or an inch and a half. 
Mr. L. B. STILLWELL complimented the Association in having 
had such a valuable paper brought before it. Heclaimed that the 
lans at Niagara Falls were substantially those laid out by Mr. 
esla several years ago, and referred to the statement of the 
Westinghouse company’s position in the matter published in THE 
OAL ENGINEER of Jan. 10, 1894. He also referred to the 
Westinghouse plant at the World's Fair as exemplifying the 
general t of the system adopted at Niagara. 
PROF. ROWLAND corroborated Mr. Stillwell. 


HOW TO OPERATE A STEAM BOILER. 
BY JARVIS B. EDSON, M. E. 


THE engineer of the present day begins his operations based 
upon the pressure of steam he is capable of maintaining in his 
steam boiler. From this he extends his calculations, and elabor- 
ates his plans for the prosecution of his work. It matters not 
what the problem may be,—whether it is the grain to be threshed, 
grist to be ground, hill leveled or mountain pierced, ore raised or 
office reached, ocean ploughed or continent crossed,—the same 
agon! performs them all. The tropical fruit while rushed to a 

orthern market is also cooled by it, and the plenteous meat of 
the Western plain is refrigerated during its trans-continental run, 
and we see the coal transformed into heat, then into steam, and 
finally manifesting itself in work, in its production of cold ex- 
emplifying the beautiful law of the conservation of energy, and 
making us thankful for the birth of steam. At present the civil- 
ized world is lighted by electricity, and searching for one greater 
than Faraday who shall give us a substitute for, and sound the 
death-knell of steam. So meanwhile we reconcile ourselves to the 
loss passing up the chimney, and stand aghast when the boiler 
“lets go,” scattering death and destruction in its wake, and simply 
conclude with a verdict of nobody to blame.“ 

Investigation and scientific study have done much, however, 
both for the construction and the safe and economical manage- 
ment of steam boilers. Mystery no longer accounts for their ex- 
plosions, for the conclusion has been reached that the causes of 
such accidents can be wholly prevented and controlled,” and 
ignorance is becoming dethroned in her sway, to make way for 

e more intelligent methods of boiler management. The men 
from our colleges and technical schools demand the facts, that 
they may proceed to their conclusions. Not theirs to view the 
one hundred victims of a Westfield” explosion with! nobody 
to blame ;” for it is not they who beat upon pans, and blow horns, 
to scare off the devil when the sun darkens. The solar eclipse to 
them was calculated upon, and predicted in advance of its com- 
ing. Their verdict will always be: Somebody is to blame; 
“ losions are caused by ignorance or neglect.” 

And so with economy, for to them the furnace will be a sort 
of gas retort, and the burning of coal a scientific study. To them, 
the boiler is a giant struggling against almost equal odds, har- 
ased by conflicting expansions and contractions, constant 
and varying strains, attacked by corrosion and injured by scale. 
They well know it as a magazine of enormous power, in which 
each cubic foot of water has the explosive energy stored within 
it of a pound of gunpowder, and to them eternal vigliance will be 
the price of safety. Certainly, then, it does appear strange that 
for such a charge we should employ cheap labor, and that the 
most important man about the establishment is the favorite fire- 
man. For my part, it is incomprehensible how either practical 
men or those of the usual amount of business sagacity can feel 
willing to discount the chances against such a course. Neverthe- 
less, the engineer of to-day is confronted with these conditions, 
and the safety and economy of his plant become of imperative 
importance to his success. 

pon the question of safety, it requires no demonstration to 
prove that whatever impairs the boiler’s strength or durability 
should be prevented. To make such prevention possible, how- 
ever, presuppose the means whereby the preventable occurrences 
may become known. If, therefore, fluctuating or excessive steam 
pressures are injurious, how are we to be made aware of their 
occurrence? Obviously but one method exists, and that is, the 
resort to automatically steam-written records of them, from which 
we can determine the departure from conservative limits. As- 
suming that the ordinary steam gauge, which only indicates the 
pressure at the instant, is entitled to the great confidence bestowed 
upon it, it undeniably lacks the ability to afford us any more 
information as to the pressure of the previous moment than the 
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proverbial dead man who can tell no tales. In fact, for many 
years, owing to sharp competition, they have been so poorly con- 
structed as to be even dangerous to use, so liable are many to 
rely upon them for the determination of the pressure they are at 
the time carrying, even going so far as to adjust their safety-valye 
weights to blow with the gauge. The dials are first produced by 
different methods, in large quantities, all alike, and the springs 
taken afterward which will come the nearest to the travel“ 
called for by the dial so laid out; whereas each spring has its own 
“ travel,” and its dial should be laid off accordingly, and a suit- 
able price demanded for the article when made. A cheap and 
unreliable steam gauge is dangerous and dear at any price. - 

When, however, only one of these is relied upon for twenty 

ears, it is apt to be considerably out. Instead, therefore, of rely- 
ing solely upon the ordinary indicating instrument, whether it be 
entitled to such confidence or not, common prudence would dic- 
tate the employment of more than one gauge, and preferably that 
the supernumerary should be a recording machine, The records 
of steam pressure carried have a large prudential value, for the 
reason that, with their use, a fireman must give up his position, 
or do what he is required to. For instance, if a careless man lets 
his ‘steam get too high before he discovers it, and the safety- 
valve” (?) does not blow as calculated upon, from any of the 
causes common in such cases, who other than the fireman will be 
any the wiser? And when will the remedy for a careless fireman, 
or faulty, overloaded safety-val ve. be applied? 

It is generally supposed to be necessary to first know of a 
trouble before its remedy can be either determined or applied. 
The only way, therefore, to know whether one’s boilers are being 
exposed to excessive pressure or not, is to use a guage which re- 
cords the pressure. Occurrences are 5 taking place under 
that smooth -· sounding term banked fires” which would electrify 
every hair of one's head if revealed to those who have so much at 
stake, and think such a fire harmless. A strong fire towards stop- 
ping time leaves the boiler setting so hot as to supply sufficient 

eat for running up the pressure beyond what a cold setting could 
do. Yet, when the fires are once ‘‘ banked,” the man “ lets up” 
on his watchfulness, and generally the boiler is left entirely alone 
for a long inter val. We never carry steam at night, as we bank 
our fires, and in the day-time have a good, careful man around,” 
is an expression common to most steam users; but a few moments 
will generally convince them that they have assumed a very 
ridiculous and untenable position. The police of our cities fre- 
quenuy find steam blowing off trom a boiler under the sidewalk 

uring their night perambulations, and have learned that 
it means one of those places where they ‘‘never carry 
steam at night”; and they rout out somebody in the 
building or neighborhood to remedy the trouble. A case 
occurred some time ago, under one of the costliest buildings 
on Broadway, New York, where fires are banked, and 
they ‘‘never carry steam at night.” It appeared, however, 
from the Edson recording gauge chart tne next morning, 
that something had caused the recorder to make a high-steam line 
for a good part of the night, and investigation proved that the 
night watchman heard a roaring noise when in the top of the 
building, and concluded it must be the boiler ‘‘ blowing” about 
something ; so he clambered down twelve or thirteen stories, and 
found the damper closed, and a full pressure on. Of course it 
goes without saying, that if the safety (?) valve had been fast in 
its seat, as it frequently is, or the weight shifted on the lever 
from any cause, a tirst-class explosion would have followed. The 
boilers are provided with an approved pattern of damper regulator 
on the main flue, and also have individual dampers on the 
branches from each boiler leading into the main flue. The in- 
dividual dampers are, of course, for shutting off either boiler 
when not in use. The trouble was caused by the fireman not 
knowing enough, or forgetting, to unhook his automatic regulator 
connection before leaving for the night; and so when the banked 
fire and heated walls had radiated sufficient of their heat, the 
pressure of steam closed the damper, and the heat being entirely 
shut in, and no cold-air passage left open to the chimney, and 
little or no steam being used in the building, the safety-valve was 
called upon, and fortunately did its duty, and prevented the steam 
passing beyond the limit, as shown by the chart. 

In the same establisment, only two months later, on New 
Year’s morning, the night watchman closed the furnace doors at 
the usual hour, so the fires would be in better condition for the day 
fireman when he arrived; but, the day man did not arrive until 
some two hours later than usual, as it was a holiday, and so the 
steam went up again, and startled the neighborhood with the 
racket for an hour or so. The day man claimed that he told the 
watchman not to close the doors until a later hour, which the lat- 
ter denies. Be it all as it may, in both instances the chart daily 
submitted to the manager of the property revealed the occurrences, 
and brought forth an investigation resulting in more correct 
methods of transmitting orders and causing the unhooking of the 
regulator while under banked fires,” and also in the night watch- 
man making more frequent visits to the boiler room. Who can 
deny that in this instance their indifferent methods would ulti- 
mately have resulted in exploding their boiler, had not the Edson 
recording gauge unmasked the facts, and caused the proprietor to 
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set some needed rules in force? If an ounce of prevention is bet- 
ter than a pound of cure, the instrument repaid its first cost in 
these two instances alone. 

Self-interest should suggest the use of such a safety appliance, 
particularly inasmuch as all persons are supposed to intend the 
natural consequences of their acts; for proof of an act or course 
of procedure which was adopted or persisted in to deceive the 
public, or in defiance of its safety, is sufficient proof of the intent 
to deceive and jeopardize, unless the doer establishes innocence of 
such intent and knowledge, and the burden of proof rests on him. 
If, therefore, it be true that no steam-boiler plant can be conducted 
as intelligently, economically, or safely without the information 
and aid supplied by the pressure-recording instrument as with it, 
then proof of negligence can be made out by establishing the 
fact that such a valuable monitor and means of information as the 
pressure-recorder had been rejected, and failure to secure such 
competent attention may properly be urged in Courts of law as 
evidence of negligence. 

Even so important a matter as the amount of pressure applied 
by an authorized inspector in testing a boiler with hot water, has 
shown that only an excess of eight pounds was put upon an old 
boiler which is regularly carrying from fifty-five to sixty pounds 

ressure of steam. The record further shows the pressure to have 

n “jumped on” for an instant, and then released, allowing no 
time for careful inspection of the seams, etc., while under the 
testing pressure. No satisfactory reason has been obtained, so 
far, for this improper method of APDE but the fact has heen 
established, and so much gained. Certainly more confidence could 
be poe in a test where the record shows that the boiler sus- 
tained the testing pressure for five or ten minutes, and during 
which time the testing engineer could be presumed to have been 
examining the boiler for evidence of effect under such strain. 

Another matter revealed frequently by the Edson recording- 

uge chart is the habit, indulged in by many attendants, called 

‘bottling up steam.” The most frequent occurrence of such habits 
takes place at a few moments before the starting time in the morn- 
ing and at noon, and in some cases just before cleaning fires, Of 
course such prejudicial habits are the simple outgrowth of ignor- 
ance concerning the limited amount of steam in quantity they 
can so bottle up, and the very small service it can render, com- 
red with the inj such practice, when persisted in, ultimately 
oes the boiler. Aside from this objection, the habit is exceedingly 
pernicious, because only a few moments’ neglect would cause 
the pressure to accumulate to the point at which the safety-valve 
is sup to open ; then, if it aug Sar to be inoperative, an ac- 
cident is almost certain to follow. No excuse should be taken in 
any shape, under any kind of reasoning, for ‘‘ bottling up steam,” 
If the generating capacity of the boiler is not equal to the current 
demand, it cannot be helped by simply bottling it up; in fact, it 
has been my experience, that where the record line has been ex- 
tremely crooked upon the first introduction of the recorder, the 
effect of such introduction has been to cause a much more uniform 
line from day to day, until the nearest approach to uniformity had 
been reached, consistent with the vicissitudes of the demands for 
steam. A steam user once apologized for the appearance of his 
record, saying that the steam was drawn from the boiler at irreg- 
ular periods by persons in the mill, and consequently the firemen 
could not carry any very regular line; that his use of steam was 
different from that in most places, etc. Noticing, apparently, my 
incredulity he asked if I disagreed with him. My reply was: Do 
ou suppose that the steam necessarily falls as low as this record 
indicates? In other words, I called his attention to the fact, that, 
where a fireman is on the keen look-out for his boiler pressure and 
water level, he will readily detect the pointer-hand uf his gauge 
the moment it begins to rise or fall, and govern himself accord- 
ingly. For instance, if he sees the hand indicating that the pres- 
sure is falling he will avail himself of the opportunity to slow 
down his feed, and perhaps open his damper wider, and, if his fires 
are in prime condition, withhold fresh coal for a few moments; 
then when the onslaught upon his boiler has ceased, and the hand of 
his gauge is stationary, or starts to move upwardly, he will at 
once set about it to replenish his coal and water, and so have his 
conditions favorable in a few moments for another attack upon 
his steam supply. When his steam is rising, he can afford to feed 
and to fire, and his thought should be to have everthing in prime 
condition while he had surplus power and opportunity. Then he 
would not be caught so badly when these extreme attacks were 
made upon him. The cause of these extreme fluctuations, then, 
are largely due to the fact of his being unprepared to meet these 
emergencies, and, becoming alarmed when his steam has fallen 
twenty or thirty pounds, he attempts to get it up by replenishing 
his fire, as it seriously needs it, with coal, which only tends for 
the time being to reduce the pressure still more, until it has been 
capable of delivering its gases, ready for combustion. 

After this little explanation, the proprietor shook his head, and 
said he never had thought of it in that light, and that he would 
have to call John to him, and have a talk with him. Now, the 
result of this was, that, from that time on, the man’s record never 
fluctuated in the same manner again, and the average steam line 
maintained was one which showed constant attention to firing 
frequently in small quantities, and keeping himself in shape to 
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meet these emergencies. Undoubtedly, the man had to work a 
little harder at first, but afterwards it was easier when he properly 
understood the matter, and manipulated his fires accordingly. 
The suggestion from the proprietor was exceedingly valuable. It 
resulted in the proprietor teaching his man, and in mutual regard 
between them afterwards, because it showed that the man was 
capable of being taught, and also willing to be, and that the pro- 
prietor had evidence of the resulting fidelity. The dissemination 
of knowledge among firemen can certainly do no harm, and when 
it reaches a man who desires to hold his position, and give satis- 
faction, it will do much good. 

Men uneducated to the science of what constitutes firing steam 
boilers, can hardly be expected to use that knowledge which 
others possess professionally. Some men will fill a furnace full 
of coal, so as to have more time to walk around; then after a time 
up goes the steam pressure, because more heat is generated than 
is wanted; then the feed water is turned on, and the water level 
run up so as to keep the steam pressure down; the safety-valves 
may blow or not, the damper is closed, the fires smolder, large 
quantities of carbonic-oxide gas go up the chimney,and this means 
an escape of unconsumed fuel, which means dollars and cents. 
After a while the fires burn lower, and down goes the steam 
helped down, it may be another dose of coal; and so we can im- 
agine the final effects upon boilers used in sucha manner. The 
position of a fireman may be considered an humble one by some 
people, but he is a man for all that, and his pride in what he 
can do is a stronger spur than anything else. Let him see 
that you care for what he is doing, and take a careful 
interest in his work, and let him understand furthermore 
that his own grading depends upon himself, as established 
by his records; then you are in a fair way to have con- 
fidence in your man and in your safety, and also feel 
assured of economy of fuel. But eventually you must pay 
him what he is worth. If not, some one else will be glad to 
have him. Suppose, for instance, a man who burns three 
tons of coal a day is paid two dollars for such service, and 
that in so doing he is wasting as little as ten per cent. If coal 
costs four dollars and a half per ton, the loss will be one dollar 
and thirty-five cents per day, or what is equivalent to paying a 
man three dollars and thirty-five cents per day who can save t 
amount; but when amounts of, say, eight thousand tons per 
month are used, the saving of only ten per cent amounts to eighty 
dollars per day, and a small portion of which, if offered as a 
premium to the men who use this coal, would go a long way ` 
towards saving the remainder of this money. 

What is wanted isthe maximum of steam per dollar’s worth 
of coal burned! Much can be saved by the manner of its use, and 
it is within limits furthermore to say that from five to ten per 
cent. is commonly wasted, while from thirty to forty per cent. is 
frequently gotten rid of by firemen not qualified as such, and en- 
tirely ignorant or indifferent regarding the science of complete 
combustion. Certainly it is of vastly more importance to a pro- 
prietor, both on the score of safety and economy, that his fireman 
shall be a man trained in the art of properly burning the fuel 
supplied him, than that his engineer shall know icularly if 
the latter does not impart the information to the fireman. The 
practical value, therefore, of the steam record is, in this connec- 
tion, that it compels the fireman to give close attention, maintain 
uniform water level and uniform steam; and these cannot 
be had with anything short of the closest scrutiny, which means 
economy of fuel, and safety as well. The explanation of the 
charts has given much information touching unexpected occur- 
rences, but innumerable other instances might be recited which 
would only tend to exhibit the surprisingly large number of un- 
suspected occurrences possible wherever steam is ; and as 
these facts become more generally known to those who are not at 
present deriving the information from such instruments, their 
use will be extended, and more correct methods of caring for 
steam boilers under pressure will be inaugurated, ultimately re- 
sulting not only in greater economy of fuel, but in a greater de- 
gree of immunity from those disastrous explosions which destroy 
so many lives and so much property annually. 


MR. HAMMER'S LECTURE ON ELECTRICITY.” 


On Wednesday, Mar. 7, Mr. Wm. J. Hammer delivered a lec- 
ture on Electricity before the Dryden Literary and Musical So- 
ciety at Newark, N. J. The lecture consisted of quite an elab- 
orate series of experiments in electricity and magnetism and in 
the appliances of electricity to lighting, power, telegraphy, tel- 
ephony, war purposes, balooning, electric heating and cooking, 
storage of electricity, etc. Some interesting experiments in radi- 
ant matter were also shown, and the large stage was filled with 
an extensive collection of interesting apparati used in the lec- 
ture. Large diagrams were hung on the walls to illustrate the 
apparatus referred to. Mr. Hammer was ably assisted by Mr. 
Frank Lawton, and Mr. E. J. Cabot. 


Waco, Tex.—The Electric Railway and Ligi t Company was 
placed in the hands of a receiver on Feb. 26th. The assets are 
given as $800,000 and the liabilities are placed at only $200,000. 


~ 
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THE MAC FADDEN-PEIL INCANDESCENT LAMP. 


THE accompanying engravings illustrate the method of con- 
struction of an incandescent lamp „ by Carl K. 
Mac Fadden and John Peil of Chicago, w ich, accordin to the 
inventors, is not only clear of all existing patent claims, but also 
covers several new features tending to reduce the cost of man- 
ufacture of incandescent lamps. ; ; i 

The main feature consists in utilizing the insulating properties 
of a thin coat of enamel on the inleading wires which are let into 
the glass receiver through a metal seal around the wires, To in- 
sure a perfect seal, the inleading wires are wound in a spiral form 
before they are given their coat of enamel and the seal is thus 
made two or tbree inches in length in a metal plug of small size. 

Fig. 1 shows the principle as applied to a lamp using a bulb 
having a heavy moulded One terminal of the filament is 
the metal plug or seal, thus doing away with one of the inleading 
wires and simplifying the construction to some extent. After the 
seal is made by pouring melted alloy around the wire as it stands 
in place in the space to be filled by the metal seal, a small quantit 
of cement is poured over the top of the metal stopper, whic 
cement soon hardens and makes a perfect seal. i 

In Fig. 2 the same seal is used, but it is in this case made in an 
inleading flange in a metal cap, which, when closed at one end b 
a mica disc, leaves a space to be filled by a tapering plug whic 
contains the seal for the inleading wires. The cap is so made as 
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a FIGS, 1 AND 2.—THE Mac FADDEN-PEIL INCANDESCENT LAMP. 


to have a spiral corrugation on its outer surface and can thue be 
used in Edison sockets as commonly made. 

The alloy seal used in all cases has the property of expanding 
slightly as it solidifies and as it is poured in around the wire in a 
me state, grips the wire tightly as it cools. In the second 
case shown, the seal unites to the surface of the metal cap in a 
thorough manner. The metal cap is enameled on its inner sur- 
face and in this manner the cement really unites the glass surface 
of the cap to the glass neck of the lamp bulb. The cement used 
softens at about 400 deg. Fahr., and in this case will allow any 
unequal expansion of the metal cap and glass bulb to take place 
without injury to the seal. The cap may be readily removed b 
placing the base of the lamp over a glass jet, when the heat will 
soften the cement, and the cap and bulb may be separated. 

The caps and enameled wires are cheap to manufacture, and 
the sealing up of the lamps can be done in a rapid and yet per- 
fect manner. It will be readily seen that the use of platinum is 
entirely done away with, and that the lamp is thoroughly water- 
proof, having no plaster of paro or other absorbent insulating ma- 
terial in its construction. The cost of manufacture in quantities 
has been variously estimated from 2 to 6 cents less than that 
necessary to make all-glass lamps of the usual type. 


Mr. LUTHER STIERINGER has gone to California for a vacation, 
and while there will visit the Midwinter Fair, where one of his 
World's Fair electric fountains has been set up and put in opera- 
tion with quite fine effect. 
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LETTERS TO THE EDITOR. 


THE PURPOSE OF PATENT SYSTEMS, 


these days of patents owned by great monopolies to whom 
the public is paying enormous prices for the use of the patented 
articles, and of injunction suits for infringement of patents for so 
called inventions of appliances that any school boy would have 
made when first he felt the need of them, we are apt to forget or 
lose sight of the original purpose of the patent law, and come to the 
conclusion that its only object is to permit some great monopoly 
to secure and maintain control of supplying the needs of the 


public for some patented device. Of course we know perfectly 


well that the primary purpose of the patent system is to stimulate 
invention by securing to the inventor a substantial reward for his 
work. The pee is always looking for something new, some 
new avenue for labor or enjoyment, or some better or cheaper way 
of pursuing the old avenues, Itsays to theinventor: Benefit us in 
some substantial way, and we will secure to you the means of deriv- 
ing a suitable recompense for year time and labor. The object is 
mutual benefit, and it seems to me that any law that fails to secure to 
the public the use of a new device while securing to the inventor 
his reward or that secures to one man or company the right to 
furnish a device that a hundred concerns would have been ready 
to supply as soon as it is wanted is radically defective. 

Under our patent laws any one whose business might be in- 
jured by the introduction of a new device, may secure control of 
the patent, lay it aside and refuse to allow the article to be manu- 
factured at all. He pays the inventora price agreed upon for the 
patent, the inventor therefore gets his reward, and the public Pag da 
that reward by paying to the purchaser an unnecessary profit on 
what he has to furnish. Where is the benefit to the public in this 
transaction ? 

The law that secures to the inventor his reward, should also 
secure to the public the benefit of the invention. A patent that 
has been shelved should become public property. 

It is the Jaw in some countries that a patented device shall be 
put upon the market within a reasonable time, and this is an emi- 
nently just provision. The patent law defeats its own purpose as 
far as the public is concerned if it permits the shelving of a patent 
for the benefit of an individual or corporation. 

The question, What constitutes invention? is a very difficult 
one to answer and different individuals might answer it very dif- 
ferently, and yet I cannot agree with the conclusions arrived at 
in a recent paper on this subject, that the question should not be 
considered in passing upon an application in the patent office. 
In that paper it was urged that every application should be 

ted if the device was new, that no injustice could be done by 
allowing the patent, even if it were plain that no invention was 
fnvolved, There are two parties to a patent, the public and the 
inventor. If a patent is granted for a perfectly obvious device, 
it is equivalent to granting a monopoly for the furnishing of that 
device, and that monopoly can only be broken by an expensive 
legal process. Is it not an injury to the public to create such a 
monopoly where it is not deserved? 

To illustrate: Suppose in the early days of sheet iron stove 
pipes some one carried such a pipe through a wooden partition, 
and, thinking that at such a long distance from the stove it could 
never become hot enough to do any harm, leaves it without pro- 
tection. It does become hot enough, and sets fire to his building. 
Then someone says: That stove pipe should have been provided 
with an incombustible jacket,” and at once applies for a patent. 
In the early days of arc lighting, a lamp suspended by a fibre 
rope may have fallen and perhaps done serious injury. Someone 
seeing it says: That rope was not strong enough, it should have 
been a wire rope,” and immediately applies for a patent for the 
suspension of arc lamps by wire ropes. Securing his patent he 
applies to the street commissioner and induces him to issue an 
order that all arc lamps on the streets shall be suspended by wire 
ropes. Have these men conferred any benefit upon the public? 
Did not the man who first put up the arc lamps know that a wire 
rope was stronger than a fibre one; and was it anything but an 
error in judgment that led him to use the less costly material? It 
may seem abeurd to cite such illustrations, but patents have been 
granted and suits for infringement have been brought in almost 
exactly parallel cases. Patents have been granted for old devices 
in which only changes of proportion had been made involving 
nothing but engineering skill. 

Some inventors are always looking ahead and applying for 

tents on simple devices in anticipation of the public needs. 
Hearing of such an application about to be filed the writer asked if 
the device described would not be the most natural and obvious 
thing to use when a case occurred where something for the purpose 
was needed. Yes,” said the inventor, ‘‘and that is just the 
reason for applying for a patent now. If you wait until the art 
has advanced to the point where such a device is needed, there 
will be a thousand men to think of this very thing.” Is it the 
purpose of a patent system to reward such foresight as this? 

Numerous combination patents have been granted covering the 
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use of old and well-known devices in, perhaps, new but perfectly 
obvious relations. A magneto call arranged to be switched in and 
out of circuit is claimed in combination with telephones and tele- 
hone circuits. As I remember my own doubts in 1877, as to 
being able to use telephones on a private telegraph line in conse- 
uence of the self induction of the telegraph instruments, and as 
knew, whether the telephones could be used or not, that it 
would be better to cut out the telegraph instruments while the 
telephones were in use, and as there were several obvious ways of 
doing this, cannot see any invention in applying to a telepho ne 
circuit any electro-magnetic device arranged to be cut in or out of 
circuit. A patent might properly be claimed on the particular 
device for cutting the magneto in or out, but a claim for the com- 
bination of that device with a telephone circuit of absurd. So with 
the claim for the combination of a plug switch with telephones 
and battery. Plug-switches had been used on telegraph circuits 
for years. What invention was involved in the use of them on 
telephone circuits? In fact I used such switches for telephones 
a year earlier than the date of this patent and it never entered my 
head that I was inventing anything. 

Such cases as those ci above are not uncommon among 
patents issued from our patent office. The patentee in such a case 
confers no benefit upon the public; he discloses nothing new. The 
mere fact that he was the first to do a thing, if he was the first, 
does not show that others did not know how to do it, or could not 
have done it had occasion called for it. Why should not such 
applications be refused as involving no invention? I am well 
aware that I shall be met by a statement of the great difficulty in 
determining what involves invention. It will be pointed out that 
it is very easy to do a thing after we are shown how to do it. The 
old story of Columbus and the egg will no doubt be cited, and it 
will be said that it is better to err in favor of the inventor than 
against him. In regard to the egg story, I wish to point out that 
Columbus did not solve the problem. The problem was to balance 
a whole egg, not a broken one, 

I admit the difficulty in determining what is invention and am 
willing to give the inventor the benefit of the doubt where 
reasonable doubt exists; but there are cases so plain that no 
serious question could be entertained, and to ignore the question 
altogether, and allow a patent for every thing asked for provided 
it had not been done or described before, is to do an injustice to 
the public which has at least some claim to consideration. 

The invention of ice machines conferred a great benefit for 
which the public should be willing to pay handsomely. But if 
some one, seeing that the time was coming when skating ponds 
would be artificially frozen, should apply for a patent on a com- 
bination of a pair of skates and a sheet of artificially frozen ice, 
which would, if granted, compel the public to pay not only the 
inventor of the ice machine for the ice, but the ‘‘inventor ” of the 
combination for the privilege of going on it, I think the examiner 
would be fully warranted in rejecting that application. 

A serious question in connection with the patent rights relates 
to the charges to the public for the use of the patented article. A 
valuable patent should yield to the inventor a handsome return. 
He must defend his right to the exclusive manufacture and sale 
of his device and may, therefore, be put to great expense; but 
considering all those things, should the public have nothing to 
say as to the price to be charged for a patented article? It is said 
that an inventor's ideas are his own property; that he should be 
allowed to put upon them such a price as he pleases, or refuse to sell 
them at all; that the public n not, and will not, pay more than 
the device is worth to it. But it must be remembered that it is a 
very rare thing that ideas come to one man alone. While one 
may appear first at the Patent Office, dozens of others may have 
conceived the same ideas and be just as truly the inventors of the 
device as he. It is necessary that, in securing to the first arrival 
the exclusive right to his ideas and in denying to the other in- 
ventors any opportunity to compete with him, the public should 
place itself entirely at his mercy ? 

I know it is impossible to secure ideal justice in the treatment 
of these questions. The public wishes to reap the benefit of all 
the inventive genius in its midst, and to stimulate invention de- 
sires to offer prizes so tempting as to call forth the best work of 
the highest talent. But it is not a part of its purpose to deprive 
itself of the use of valuable improvements for the benefit of some 
corporation whose businees might suffer by such use; nor is it its 
purpose to be hampered in the use of devices whose production 
does not require inventive talent. As I have said, it is, probably, 
sel ag to secure absolute justice to both the inventor and the 
public, but the laws might at least be so framed and administered 
as to reach such obvious cases of injustice as I have exemplified. 


W. A. ANTHONY. 
VINELAND, N. J. 


THE STORAGE BATTERY CHALLENGE TESTS. 


IN reply to the questions raised by Mr. Robert McA. Lloyd ap- 
pearing in the correspondence columns of your issue dated March 
14 we beg to submit the following particulars. 

(1.) In regard to the 50 per cent. superiority, we have decided 
that the only fair interpretation of the challenge issued by the 
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Electric Storage Battery Company in their published letter of 
March 2 is, that the percentages of superiority which tests may 
show in efficiency, capacity, and durability of their batteries over 
other batteries must amount in all to 50 per cent. as contained in 
the 10th clause of our schedule. 

(2.) By ‘‘dry electrode as shipped,” we mean the complete 
positive and negative plates together as removed from their con- 
taining cell. | 

8.) „Dry electrodes as shipped,” does not include electrolyte. 
4.) The one hundred preliminary discharges will be carried to 
the limit of 1.75 volts E. M. F. per cell. 

(5.) It is usual to carry secondary battery discharge tests down 
to 1.75 volts E. M. F. j 

(6.) The point of full charge for any battery is to be arranged 
by correspondence as stated in the 6th provision of our schedule. 


The criterion of full charge to be agreed on in writing before the 


test is commenced in each case.” 
We shall be pleased to give any further information by direct 
correspondence to Mr. McA. Lloyd, or any other party. 
Houston & KENNELLY. 
PHILADELPHIA, Pa., March 15, 1894. 


WHAT ARE WIRING RULES MADE FOR? 


In the January issue of the Architects’ Electrical Bulletin, 
issued by the Interior Conduit Company, there is an editorial 
article relating to the question of fire underwriters’ rules and ask- 
ing why it is that rules are not enforced. It has come to the at- 
tention of the writer lately that one of the most glaring violations 
of the rules of the underwriters is shown in the wiring of the 
Temple Court Building, corner of Beekman & Nassau Streets, and 
asasample of the way rules are not enforced, and the way that 
the electrician of the underwriters allows and sanctions a forbid- 
den work is something remarkable, and it is worth a trip to in- 
spect this work and see just how ridiculous the underwriters can 
make themselves in this city, where it is claimed that the best 
wiring in the country is done. 

It is greatly to the credit of the illuminating company who 
contracted for the wiring of the building that they refused to 
countenance this work, and the writer thinks he is safe in statin 
that they have informed the underwriters that they (the illumi- 
nating company) could not consistently accept the work, even 
though it was passed and sanctioned by the underwriters. The 
work in question is not only a violation of the latest rules of the 
underwriters, but even if it were not in violation of the under- 
writers’ rules, it is most assuredly a make-shift piece of work from 
an electrical standpoint. But, of course, those who have had ex- 
perience with the underwriters know that the question of good 
mechanical or electrical work does not appear very often in the 
rulings of the underwriters, they simply passing upon what they 
consider hazardous or non-hazardous; therefore the writer is per- 
haps going too far to criticise the work from an electrical stand- 


int. 
ad I think that the editorial as above referred to, is a step in the 
right direction, and all the electrical papers in this city, or in fact 
throughout the country, should take upin an intelligent and con- 
sistent manner for criticism, the actions of the various under- 
writers associations, and not their rules. For instance, the Inter- 
national Underwriters’ Electric Association, at the last meeting, 
recommended the adoption for all underwriters associations of a set 
of rules and requested that the various associations should adopt 
these rules and enforce them. I think the writer is safe in saying 
that all the associations have adopted them, but as to whether or 
not they are enforcing the rules, and as to their methods of 
attempting to enforce the rules there arises a grave doubt. 

A great many illuminating companies and contractors know to 
their embarrassment that the solution of standard rules has not 
yet reached such a state that maint two inspectors of any board or 
any two boards of underwriters will uniformly agree upon different 
classes of work, even if said work is in the same class of buildings, 
and performed in the same general manner. To illustrate, if you 
read the rules and requirements as adopted by the various boards, 
and recommended by the International Underwriters’ Electric 
Association, you can hardly fail to note that the word approved 
repeatedly appears, and this one word in a great many cases 
renders the entire set of rules of practically no value, inasmuch 
as every inspector has the liberty, and most emphatically assumes 
the liberty, of stating what in his opinion is meant by the word 
approved, And right here in this city this very word has caused 
considerable annoyance, and in fact loss of money to contractors 
and others, owing to the fact that no two inspectors seem to agree 
as to what is and what is not approved. 

It seems to the writer that the Interior Conduit Company are 
fully justified in stating that the underwriters’ rules are either 
good or bad, and if good they should be enforced, and if bad 
should be changed; but it is somewhat difficult to comprehend 
why a so-called National” set of rules, intended to be standard 
in their character, should be sent out so worded that inspectors 
may place their own conclusions upon the rules to such an extent 
that illuminating companies and contractors cannot and do not 
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know what is desired until the work is complete, and then they 
are calmly informed that such and such appliance, and such and 
such work is not approved, and when they ask, Why not? they 
are told,—Because it is not. That is the usual strength of all argu- 
ments of certain inspectors. 

To cite a case showing the absolute inconsistency and dogmat- 
ism of an inspector, and to show to what extent he can subject 
contracting parties to annoyance, would be to mention a case of 
an installation recently pere in the interior of New York State, 
where the work was laid out and executed by a party who stands 
second to none for ability and integrity on electric light work, and 
whose name, if mentioned, would be a full guarantee that the 
writer's remarks are absolutely true. After having completed his 
work the contracting engineer was informed that the party who 
did the work, under his supervision, had not done the work 
properly, inasmuch as a certain class of moulding and certain 
appliances had been used, and although no argument was ad- 
vanced to show any hazard placed upon the building, the work 
had to be entirely re-constructed, owing to the fact that the word 
approved appeared throughout the inspector’s rules, and conse- 
quently he was clothed with authority to compel the pase pea: 
enact to either do the work over, or else it would be condemn 
and he would receive no compensation for what he had honestly 
and conscientiously placed ition in accordance with the 
rules, as submitted to him. And furthermore, it might be interest- 
ing to note that up to date although repeated applications have 
been made to the underwiters having authority over this district, 
the unforiunato contractor has not yet had his work re-inspected 


or approved. 

the writer’s experience has been a very wide one with the in- 
surance interest and with various departments, and he knows 
whereof he speaks when he states that no two inspectors through- 
out the entire country can be found to agree as to what is and is 
not an approved appliance or method of wiring, as it would seem 
to be indicated by the so-called standard rules adopted by the 
underwriters’ associations. 

The Interior Conduit people deserve thanks for having taken 
the first step in the way of ascertaining, if possible, What rules 
are made for,“ but if they keep on vere they will find 
that rules are made for unknown reasons. Nine times out of ten 
they are made through ignorance of the subject which they are 
supposed to embrace, and to clothe with absolute authority cer- 
tain parties, and allow them to show their lack of knowledge of 
the science or the art of interior electric lighting. 

E. O. W. 

New Yorxk Crrr. Manos 8, 1894. 


IRON PIPES FOR INTERIOR CONDUITS. 


AT the recent convention held in Washington, the writer was 
afforded considerable pleasure in noting that the Interior Conduit 
Company have at last recognized the value of iron conduit. As 
is known to a good many of your readers, the writer has for the 
past five years striven to have iron conduit recognized, and in June 
1892, you kindly proren oc an article which gave expression to his 
views. Mr. E. H. Johnson, President of the Interior Conduit 
Company, in the following issue made rather a sarcastic reply 
against the use of iron pipe for interior work, and hence the writer 
is more than pleased to note that he has recognized his mistake; 
but I would invite his attention to the fact that he has not yet 
arrived at the desired point. 

The present pipe system as introduced by him is exceedingly 
cumbersome and awkward, to say the least, and bringing it out as 
he does now, soon after the underwriters have issued rules prohib- 
iting the use of twin wires in any conduit, he will learn that iron 

ipe cannot now be used on alternating circuits, owing to the well- 
own large loss due to inductive effects. If Mr. Johnson had 
recogni his mistake sooner, and brought out his iron pipe 
system at the time twin wires were allowed, and insisted upon 
placing the insulation, where the writer has always insisted | it 
always should be placed,—upon the conductors themselves,—he 
would not be in the embarrassing position of putting upon the 
market an article which the alternating people cannot use. It is 
also worthy of notice that his pipe system, as he now contemplates 
using it, gives a very large outside diameter over a very small 
inside diameter, which will tend to make it prohibitive in a great 
many cases, 

The system that will finally be brought out, as the writer stated 
in 1892, must take its lesson from our friends, the enemy, the gas 
people, and a plain iron pipe system treated in a proper manner 
will be the ideal system. As is now well-known, the use of plain 
iron pipe for interior work at the World's Fair proved eminently 
successful, and it is to be hoped that the Interior Conduit people 
will continue to follow out the line of improvement, which they 
have been pursuing for the past four years. The writer fully ap- 
preciates the fact that it is due to the Interior Conduit Company, 
through the efforts of their President, Mr. E. H. Johnson, that we 
now have the present well-known and convenient method of con- 
duit wiring, and fully realizes that it is owing to the efforts of 


THE ELECTRICAL ENGINEER. 


961 


Mr. Johnson that we have any conduit system at all; for, as a 
arent many of us know, when he first started out with this con- 
uit he met opposition from all sides. But, as is usually the case 
with Mr. Johnson, the more opposition he meets the more he is 
determined to win success, and the writer for one congratu- 
lates the Interior Conduit people upon the success which they 
have achieved in the past year, as it is now almost universally 
recognized to be a fact that for the very best work an absolute 
conduit system should be used; and it is to be hoped that Mr. 
Johnson will as quickly recognize the fact that his new pipe system 
is not all that it should be, just as he recognized the fact that his 
unarmored conduit was not what it should be, and very quickly 
ve us an article far superior, and now is improving on that con- 
uit by introducing the iron pipe. The writer does not think it 
will be long before Mr. Johnson will be upon the market with an 

article superior to the one he is now using. 

FREMONT WILSON. 


New York, March 10, 1894. 


= 


THE ONE-VOLTMETER METHOD OF SWITCHING DYNAMOS IN 
PARALLEL. 


In your issue of February 2ist I find a description of Brenner’s 
one voltmeter method of switching dynamos in parallel. The 
method is practically the same as one devised by me six years ago 
and used on plants installed by the Mather Electric Co. The only 
differences between my plan and Mr. Brenner's were first, the 
use of a special cheap instrument in mace of the voltmeter, be- 
cause the voltmeters used at that time by the Mather Co. with in- 
candescent plants began to read at about 90 volts; and, second, 
the use of a double pole multiple point switch for throwing the 
dynamos to line through the instrument, because the main dyna- 
mo switch was double pole and, therefore, both poles of the dyna- 
mos were disconnected from the line until it was switched into 
circuit. 

One pole of the multiple point switch connected one terminal 
of the dynamos to line through a resistance—usually a lamp—and 
the other pole connected the other terminal of the dynamo to line 
through the instrument. As the instrument was only used to 
show when a dynamo was at the same voltage as the line, and 
since this was indicated by the pointer coming to its position of 
equilibrium, there was no need that the scale divisions should 
have any definite value. The instruments were, therefore, not 
calibrated, but furnished with an arbitrary scale. It was only 
necessary that they should be sufficiently sensitive. 

WM. A. ANTHONY. 

VINELAND, N. J., Feb. 24 1894. 


AIR-CORE TRANSFORMERS. 


In a paper on The Behavior of an Air-Core Transformer 
when the Frequency is Below a Certain Critical Value,” read be- 
fore the London Physical Society, Oct. 27, 1893, Mr. E. C. Riming- 
ton has called attention to the case in which the primary current 
of a transformer falls off when the secondary is closed. This 

henomenon was noted by us last Spring and attention called to it 
in the Electrical World, June 17, 1898, in Article V., on the 
„Theory of the Transformer,” where a curve is drawn (Figure 14) 
showing the value of the primary current for different loads. We 
have not yet seen the full text of Mr. Rimington’s paper, but from 
various references to it would infer that much of the same ground 
has been covered by him as was Eran by us in a paper before the 
Electrical Congress in Chicago last August, entitled ‘‘ General 
Discussion of the Current Flow in two Mutually Related Circuits 
Containing Capacity,” printed in full in the Physical Review for 
Sept.-Oct., 1893. In a more recent communication, Mr. Riming- 
ton calls attention to the fact that Mr. Kennelly, in an article en- 
titled The Impedance of Mutually Inductive Circuits” in the 
Electrical World for Oct. 21, covered some of the same ground 
as given by him in his paper before the Physical Society above 
referred to. In a geometrical treatment of the same subject, 
„Theory of the Transformer;—VIII.,” Electrical World, Nov. 25, 
we showed the identity between analytical and graphic methods 
of solution, including that of Mr. Kennelly, and showed that the 
whole is derivable from the results given in the paper above refer- 
red to presented by us before the Electrical Congress. 

This decrease in the primary current of the transformer as the 
load increases, where the constants of the transformer have cer- 
tain particular values, is certainly an interesting one although the 
amount of increase would always be small. though the trans- 
former has been the subject of a great deal of discussion, and its 
theory has been approached from all sides, and the instrument 
experimented upon by many different methods, it is still a fruitful 
source of study to the theorist and experimenter and there is still 
room for the discovery of many facts interesting and unique. 


FREDERIOK BEDELL. 
ALBERT C. CREHORE, 


CORNELL UNIVERSITY, ITHAcA, N. Y, 
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SOCIETY AND CLUB NOTES. 


NEW YORK ELECTRICAL SOCIETY.—THE ELECTRIC LIGHTING 
OF THE WORLD'S FAIR. 


The New York Electrical Society continues with steady per- 
sistence and success its good work of popularizing electricity, and 
not a meeting now occurs at which some excellent paper is not 
presented. Its accession of new members is also large, the list 
being enlarged in a remarkable manner from social and pre 
sional circles in which are a great many intelligent people who 
seek information on electrical subjects. At the meeting at Co- 
lumbia College on March 15, ten new members were elected, in- 
cluding a clergyman and two or three doctors, one of them a lady, 
and a very interesting lecture was delivered on The Electric 
Lighting of the World's Fair.” 

The hall was crowded toa degree, in spite of the wretched 
weather, and the audience was most appreciative. The lecturer 
of the evening was Mr. T. C. Martin, who stated that he had had 
the active co-operation and assistance of Mr. Luther Stieringer, 
the consulting electrical engineer of the Fair, with whom he had 
been collecting illustrative material for some time, especially with 
the object of illustrating night effects with electric illumination. 
They had collected such photographs, etc., on all sides, some of 
the most successful being those of Mr. Oscar H. Baldwin, who 
had charge of the fine Westinghouse exhibit at the Fair, and who 
had used non-halation plates. The lecture was illustrated by 
about a hundred slides, of which a large number were of night 
effects and scenery. 

Mr. Martin recapitulated the main statistics of the magnitude 
of the Fair and its lighting, and contrasted them with those of 
New Orleans, Paris, and other exhibitions. He went on to de- 
scribe and depict the boiler plant, power plant, subways, etc., and 
then took up the various buildings, paying special attention to 
Electricity with its Tower of Light and Scenic Theatre. Then 
came Horticultural, Fine Arts and Liberal Arts, the latter with 
its great interior coronas and its four exterior search lights. 
Then a run was taken over to the Midway, with night and day 
views of the Ferris Wheel, after which the circuit was made of 
the Woman’s Building, Fisheries, Transportation, Mining, Agri- 
cultural; and thus to the Administration Building. In each case, 
the individual and distinctive features of the lighting were 
described and quite freely illustrated. The Administration Build- 
a pee and out was very neatly handled, and then the Court 
of Honor was brought slowly into range by a fine series of views 
by night and day, with some of the effects of the search light. 
After looking at the Court from the Lagoons, the Peristyle and 
the Colonnade, Mr. Martin discussed the illumination of the Court, 

inting out its beauties and also the way in which it could have 

n enhanced in spectacular effect. 

Attention was now concentrated on the Stieringer electric 
fountains which were not only treated by the lecturer in a very 
poetical manner, much to the pleasure of the audience, but were, 
so to speak, taken apart, so that every body could understand their 
mechanism and method of operation. Mr. Martin emphasized 
their value as a new and beautiful amusement for city populations 
where ground was available for their display. The pumping 
station, the signaling tower and the inside of the fountains were 
all shown in detail, and then came a wonderful series of night 
views of the fountains in play. These literally brought down the 
house. Then came a beautiful finale with the Court under night 
aspects by electric light; next in contrast was a moonlight view of 
the same scene, and the good night was a superb slide from a 
photograph, taken on the last night, of the search lights, when 
pointed at the Administration Building, and when with over- 
arching swords of white flame they encrowned it and paid it the 
parting salutation of electricity’s homage.” 

A fine lantern was loaned for the occasion by J. B. Colt & Co., 
and was operated by Mr. Hopkins of that house, a member of 
the society. 


CALIFORNIA ELECTRICAL SOCIETY. 


At the recent annual meeting of this Society, Mr. G. P. Low, 
was elected president for the third time; C. O. Poole, vice-presi- 
dent; Max Caspari, secretary; H. T. Bestor, treasurer; and E. O. 
Roe, J. Fink and Orion Brooks, executive committee. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


The 85th mecing ot the Institute, will be held at Headquarters, 
12 West 81st street, New York City, on Wednesday, March 21st, at 
8 p. m. s 

A paper will be presented by Prof. Wm. A. Anthony, of 
Vineland, N. J., Past President, ‘‘On the Effect of Heavy Gases 
in the Chamber of an Incandescent Lamp.” 

The discussion will be opened by Prof, W. Lispenard Robb, of 
Hartford, Conn 
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_For the convenience of Western members, and in accordance 
with recent action taken the Institute, a meeting of members 
residing in Chicago and vicinity, will be held on the same date 
and hour at the Armour Institute, corner 88d St. and Armour Ave. 
Chicago, Prof. D. C. Jackson of Madison, Wis., has been invited 
to present the paper of Prof. Anthony at Chicago, and Prof. B. F. 
Thomas, of Columbus, Ohio, to open the discussion. 


LEGAL NOTES. 


THE PERKINS SNAP SWITCH PATENT NOT CONTROLLING,— 
SCHUYLER ELEC. CO. vs. ELEC. ENG. & SUPPLY CO., OF 
SYRACUSE, N. Y. 


UNITED STATES Crrcuit Court, Northern District of New York. 
Final Hearing in uit. C. L. Buckingham, for the Com- 
plainant. Alfred Wilkinson, for the defendant. 

Coxk, J. This is an infringement suit based upon letters patent, 
No. e September 13, 1881, to Charles G. Perkins for 
a circuit-breaker for electric lamps. 

The inventor says: 

„My invention relates to improvements in that class of switches for incan- 
descent electric lamps in which the break is effected by the snap or instantaneous 
reaction of a spring when released from contact with a conducting point or plate; 
and it consists in mechanical details for effecting this, the principal features o 
which are a ratchet-wheel having both conducting and insulating teeth combined 
in operative relation with a spring pawl or detent, which acts as a contact-maker 
with the conducting portions of the ratchet, and by engagement with the in- 
sulating-teeth prevents the ratchet from being turn bank ward when the pawl 
bas been released from contact with the said metallic portions.” 


After describing the mechanism as shown in the drawings he 
proceeds : 

„The principal advantages secured by the constructions above described are, 
first, that the circuit cannot be comple by turning the key backward, so that 
when the circuit is broken it must be accomplished by an instantaneous snap 
or reaction of the apring-pawl as it leaves the conducting portion of the ratchet; 
secondly, that the contact-spring cannot be injured by the attempts of incautious 
persons to turn the key backward, as might be the case with the lamps now in 
use; thirdly, good conducting metals which do not ponce the requisite resis- 
tance for contact-spriogs may be employed with a spiral spring of steel or simi- 
lar metal; and, finally, the arrangement of the parts is compact and durable.“ 


The first claim only is involved. It is as follows: 


1. The combination, in an electric-light switch, of a ratchet having metal- 
lic projections and insulating-teeth in the intervals between the same and a 
pawl or detent for engaging with the insulating-teeth when released from contact 
with the metallic projections, as and for the purpose specified.” 

It will not be pretended that the invention is a fundamental 
one. If there was nothing else in the case the language just 
quoted would preclude such anidea. The inventor concedes that 
his invention consists only in mechanical details for effecting 
improvements in circuit-breakers. 

he device of the patent is an ingenious little contrivance for 
opening and closing an incandescent electric lamp circuit. It is 
shown as located in a lamp socket. Such an,invention in any 
other art would probably be entitled to little consideration, but 
when the courts have to deal with patents relating to electricity 
they are apt to regard with superstitious awe the smallest con- 
trivance by which that mysterious force is harnessed and set to 
work. Although this view of the subject may be correct in many 
instances it is thought that it is hardly applicable to the case at 
bar. 

Snap action circuit-breakers used inconnection with alternating 
insulating and conducting material were old. So were switches 
having a wiping contact and a turnin one direction only. This 
being so it certainly did not require a profound knowledge of 
electrical science to produce the patented structure. 

In 1871 Gilliland obtained a patent for certain improvements 
in dial telegraphs in which he describes a disk having marginal 
notches and intermediate smooth portions which serve, in connec- 
tion with a spring conductor, alternately to make and break the 
circuit. When the spring snaps off from a conducting tooth it 
rests in an insulating notch and the circuit is broken. Backward 
movement is prevented by a pawl bearing against acollar. The 
mechanical construction is, of course, different, but the principle 
is the same as in the Perkins patent. 

The patents to Guest, Rogers and Floyd show different means 
of accomplishing the same result, viz., the quick making and 
breaking of an electric circuit. 

It is perfectly clear, therefore, that the Perkins patent does not 
cover all snap action circuit-breakers and that it is confined both 
by the prior art and its own language to the device described. At 
least it is clear that it cannot be expanded to cover devices differ- 
ing in size, shape, material, situation, mode of operation and 
object to be attained; devices whose only points of resemblance 
are features open alike to defendant and complainant, 

The defendant's switches are made under letters patent No. 
436,122, granted September 9, 1890, to Howard H. Crowell. They 
are snap switches it is true and they cannot be turned back wards, 
but in other respects they are much nearer several structures 
found in the prior art than to the Perkins switch. They are 
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mounted on a large stationary china base, three inches in diameter 
and are intended to be screwed on a wall or other support. They 
cannot be used in a lamp socket. ; 

Neither of the defendant's switches has a ratchet wheel and 
No. 2 has no insulating teeth or any equivalent therefor. Neither 
has a pawl or detent, unless a very broad construction is given to 
these words. Both belong to a different type of switch from the 
patented switch. 

The court cannot avoid the conclusion that it would be doing 
injustice to the defendant and others to give the Perkins patent a 
construction so broad as to suppress improvements like those 
embodied in the Crowell switches, 

The bill is dismissed. 


EDISON ELECTRIC LIGHT CO, vs. THE UNIVERSAL ELECTRIC 
CO.—MOTION TO DISSOLVE INJUNCTION DENIED. 


By a decision rendered Tuesday, March 18, Judge Ricks of 
Cleveland Ohio, denied the motion of the Universal Electric Com- 
pany to dissolve the existing injunction obtained against it by the 

ison Electric Light Company, restraining the Univereal Com- 
pany from infringing the Edison Lamp patent. The Universal 
Company moved to dissolve the injunction on the grounds that 
1 of a certificate attached to the Edison lamp patent in 
1883, which referred to certain foreign patents for the same in ven- 
tion, that patent expired with the English patent last November, 
or, at any rate, that the Edison Company was estopped from con- 
tending that it did not then expire. Judge Ricks denied the 
motion of the Universal Company on both grounds and the injunc- 
tion oo that company thus continues in force. 

Referring to its opinion in the Buckeye case in which an in- 
junction was dissolved as against that Company, the court says: 


The 5 the Buckeye case, found that the defendant acted in good 
faith and rel on the acta and conduct of the complainants in limiting the 
o 


n | pasonta, and that its investments were inc in good faith, rely 

upon that act, and that all of them were made by it, before the revocation 

March, 1893, and that the defendant was therefore not affected by said revoca- 
on. 


In the Buckeye Case, while the Court declined to y ust what rights the 
public acquired as against the owner and assignee of the n patent by virtue 
of the voluntary limitation put upon its life by the Patent Office p of 
December, 1883, it did find that the Buckeye Company acquired rights by virtue 
of the compla neni a conduct and acts in connection with such 8 and 
that as to the Buckeye Company, the attempted revocation of March, 1888, was 
of no effect, becaure the Buckeye Company had made all its investments and 
business arrangements prior to such revocation, and thereby acquired vested 
rights which could not be disturbed. But in the case now under consideration, 
the defendants, unfortunately for them, occupy no such favorable attitude. They 
began business as an infringer, and of their two additional investments (if two 
were made), the last was certainly made after the revocation of March, 1898. 
They were bound to take notice of these proceedings in the Pateut Office, and as 
to parties who had not acted in good faith upon the limitation of the patent 

made by the proceedings of December, 1888, and had not acquired vested rights 
before the revocation thereof, said revocation was certainly effective. 


~ 


POLYPHASE LITIGATION. 


THE WESTINGHOUSE Co. is suing the General Electric Co., for 
infringement of the Tesla patents, the specific instance being the 
three phase plant at Redlands, Cal. 


J 


LITERATURE. 


Street Railway Motors : with Descriptions and Cost of Plants and 
opaan of the Various Systems in Use or Proposed, for 
otive Power on Street Railways. By HERMAN HAUPT, C. E. 
Philadelphia, Henry Carey Baird & Co., 1893. 

xv. + 213. 


THis work has been prepared by a well-known civil engineer 
of eminence in his profession, who for more than a generation 
has been a careful and painstaking student of the technical and 
economical aspects of the transportation problem in the United 
States. It is not an elaborate mathematical treatise, requiring 
for its comprehension a high degree of technical knowledge, but 
as the author states, ‘‘a simple statement of principles and their 
applications that will be readily comprehended by persons of 
limited scientific attainments; a treatise for the use and informa- 
tion of investors and of the public.” A discussion of princi- 
ples and practice having to do with street-railway motors, from 
the pen of so excellent an authority, could scareely fail to em- 
body much information of interest and value to those interested 
in that branch of industry. The different agencies considered by 
the author embrace animal power, steam-locomotives, electric 
systeme, cables, compressed-air, ammonia, naphtha, hot-water and 
carbonic-acid motors. The points chiefly attended to are the 
com tive first cost, cost of operation and practical convenience 
of the respective systems, e think electricians will be not 
a little surprised at the remarkably good showing made by 
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the compressed-air motor. If the and conclusions of 
General Haupt are entitled to credit, and it must be said that 
there appears no reason to question either their fairness or 
their accuracy, the electric motor is destined, at no dis- 
tant day, to encounter a dangerous rival in a somewhat unexpected 
direction. The pneumatic motor is no novelty ; in fact it under- 
went a pretty thorough trial years ago, both as a street-car motor 
and as applied to elevated railway service, and with results which 
seem to have been, from a technical point of view, in the highest 
degree satisfactory. The inventor of the particular system which 
was experimentally tested, who appears to have been a most 
accomplished mechanical engineer, appears to have unfortunately 
fallen into the hands of a coterie of professional ‘‘ promotors,” 
who were much more anxious to unload watered stock on the 
investing public at a high price, than to develop the commercial 
possibilities of the invention ; the patents became tied up in litiga- 
tion, and ultimately everything was brought to a hopeless stand- 
still. . 

General Haupt has obviously taken great pains to secure the 
most trustworthy statistics obtainable, both as to the cost of con- 
struction and operation of each of the different systems; a matter 
of no small difficulty. The total expenses for horse-service appear 
to average, taking the street railways of the country through, 
about 24 cents per car mile. A careful discussion of the available 
statistics of traction by steam-motors, shows the cost to figure out 
about 21 to 23 cents per car mile,—obviously a saving which is 

uite insufficient to counterbalance the numerous objections to 
the use of these motors in public streets. The discussion of the 
naphtha motor is quite full, and the general conclusion is that 
under some conditions it promises to be of value in the future. 
It has not as yet been in practical use to a sufficient extent to 
deduce figures of cost that can be accepted with entire con- 
fidence. | 

The pneumatic motor, which is evidently a favorite one of the 
author, is dwelt upon at considerable length, and the data and 
conclusions given in relation to it are of great interest. It appears 
that in 1878 and 1879, five pneumatic motor-cars were run for 
several months on the Second-avenue line in New York. Reser- 
voirs under the seats and platforms of the cars were found to be 
capable of storing no less than 17,000,000 foot-pounds of work, an 
amount capable of propelling the car some 16 miles on a level. 
The effect of the compressed air was found to be greatly increased 
—in fact nearly doubled—by passing it though a small tank con- 
taining five cubic feet of hot water, placed on one side of the 
platform. A duty of nearly 50 per cent. of the horse-power at 
the station employed to compress the air was secured from the 
utilization of the compressed air in the car-motor. By the em- 
ployment of the best type of modern stationary engines, General 
Haupt computes that a given quantity of fuel will produce at least 
four times as much power as can be obtained from small inde- 
pendent steam motors. In descending grades, the workin 
cylinders may be made not only act as brakes, but as pumps, an 
thus gerve to replenish the pressure in the reservoirs. A careful 
estimate based on the experience of the Second-avenue line, shows 
a total cost of operation per car mile of only 18.42 cents, 7 mills of 
which was chargeable to fuel. In 1880, a motor weighing 1824 tons 
was tried on the Second-avenue elevated line. It was found to be 
capable of hauling a five-car train over the road, making the usual 
stops, and performing in all respects the regular service, with an 
expenditure of 12,600 cubic feet of air, at atmospheric pressure, 
The consumption of fuel was found to be less than 20 lbs. per train- 
mile, less than half the amount consumed by the ordinary steam 
locomotives, and at not more than pnie-fourth the cost, as a much 
chester grade of fuel may be used in the stationary engine plant. 
Besides this, the wages of firemen on the engines are dispensed 
with, another large item of economy. 

General anpi presents itemized estimates of the comparative 
results attainable in the equipment and operation of a six-mile 
double track line, running cars at two minute intervals, which 
foot up as follows :— 


Oost of operation 
Cost of plant. per car-mile. 
Horse-power........ e $689,076 25 cents 
Steam motors 767, 076 23.81 „ 
Pneumatic motor 717,576 15.21 „* 
Cable A 1,141,000 17.19 “ 
Electriiãoco 831,176 16.41 “ 


It should be stated that all these estimates include interest on 
onpa cost of plant. The figures for the ammonia, naphtha 
and hot-water motors have not been worked out in so much detail 
as those above given. 

This is a work that every street-railway manager may study 
with profit. If nothing more, it proves to the electrical engineer 
the necessity of paying ticular attention to the economics of 
electric transportation, else he may wake up some day not far dis- 
tant to find in the pneumatic motor a formidable competitor in 
some of his most profitable fields of labor. 

F. L. P, 
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CLASSIFIED DIGEST OF U.S. ELECTRICAL PATENTS 
ISSUED MARCH 6, 1894. 


Alarms and Signals :— ' 
tem for ing and Communicati T. F. Gaynor, Louisville, Ky. 
515.761. Filed Bec. 86, 1891. TA p : 
A police signal and telephone 7 bai by means of which the movements of 
atrolmen may be directed from headquarters. 
Electric Signal Boz, T. F. Gaynor, Louisville, Ky., 515,762. Filed Feb. 4, 
ially adapted to police signa 8y 


Espec stems. 
po Alarm for Boilers, C. A. Hatch, Hartford, Conn., 515,827. Filed Mch. 
Electric Circuit Breaker, D. 8. Schureman, Rockford, III., 516,025. Filed July 


19, 1898. 

Relates especially to circuit breakers employed in connection with electric 
bells by means of which the bell will continue to ring a certain length of time 
after the circuit has been broken. 


Conductors, Conduits and Insulators :— 


Electric Cable, T. J. Dewees, Palmyra, N. J., 515,822. Filed Dec. 15, 1898. 

Claim 2 follows: 

An electric conductor or cable having a fibrous insulation from which the 
moisture has been expelled, powdered with a moisture absorbing medium such 
as powdered lime, and a closed sheath or coverin hermetically sealing the 
Splice Cousrian fe telesi wha F. J. Dewe s, Palmyra, N. J., 615,005 

e ng for ctric Wires, T. J. Dewees, . J., 515,905. 
Filed July 25, 1891. 
éy sheath consisting of a tube of paper adapted to be slipped over the 
ce. 


tric Cable Joint, T. O. Loe, New York, 516,161. Filed Aug. 14, 1893. 
Consists of a sleeve of flexible material extend outside the joint and 
having a wipe of solder about the inner end of the sleeve and joint. 


Distribution :— 


1 one System, H. J. Wells, Osceola Mills, Pa., 515,806. Filed 
Ug. 0, 

Provides for grouping the terminals of separate and independent circuits 
so that a single current may be utilized to its fullest capacity and diverted 
rapidly from one circuit to another. 

Blectrical Transmission of Power, O. F. Scott, Pittsburgh, Pa., 515,885. 
Filed Mch. 27, 1898. 

Claim 1 follows: 

A main generator, a motor Ens driven thereby, and a circuit fed by 
the latter ; in combination with a supplementary generator the field magnet 
strength of which is controlled by the current from the motor generator, and 
the electromotive force of which is added to that of the main generator. 


Dynamos and Motors :— 


Electric otor: G. S. Dunn, New York, 515,755. Filed July 29, 1898. 
ollows : 

An electric dynamo or motor having a field magnet so mounted on an axis 
in the base of the machine that it can approach and recede from the arma- 
kare; and a rote e forthe armature controlled by such movements of the 

magne ‘ 
. Machine, J. E. Maynadier, Taunton, Mass., 515,882. Filed 

u » 9 

Claim 1 follows: 

In combination a plurality of shafts and a plurality of ring conductors con- 
nected electrically in series by connecting one edge of one ring conductor 
with a second ring conductor on the same shaft, and the other edge with a 
third ring conductor on another shaft. 

Alternating Current Motor, C. E. L. Brown, Baden, Switzerland, No. 
515,900. Filed June 18, 1898. 

A non synchronous alternating current motor whose induced winding is 
provided with a connection and corresponding brushes, connected and 
adjusted to produce poles in the induced winding, the position and action of 
which produce a turning moment to start the motor, and means for 
ducing the short circuiting of the induced winding after the motor Nas 
attained its normal oped: 

Alternating Current Motors, J. F. Kelly, Pittafield, Mass., 515,962, Filed 
March 27. 1893 


The method of operating motors having independent fields and rigidly 
connected armatures which consists in energizing the field simultaneously 
7 alternating current of the same phase, and energizing the armatures by 

ternating current of different value, 

Alternate Current Motor, W. Sanla, Jr., J. F. Kelley and C. C. Chesney, 

Pittsfield, Mass., 515,977. Filed Apl. 1, 1893. 

The method of operation consists in angularly displacing one of the ele- 
ments of one part of the motor with respec’ to the corresponding element 
of the other until the motor has been brought to speed, and then bringing 
the element into alignment. 

Armature for Dynamo Electric Machines, M. Waddell and J. B. Entz, 

Bridgeport, Conn., 516,170. Filed May 18, 1893. 

Relates to certain mechanical details in the manufacture of ring armatures 
of the Waddell-Entz type. 

Heating :— 

Electric Heating Apparatus, A. E. Appleyard, Boston, Mass., 516,071. 

Filed Jan. 16, 1803. 7 ams 

Claim 1 follows: 

An electric resistance, comprising a core externally coated with an insu- 
lating material, and provided a continuous, seamless electrically- 
deposited, metallic shell covering the insulating coating and extending over 
the ends of the core. 

N Radiator, 8. B. Jenkins, Boston, Mass., 514,095. Filed March 29, 
An electric radiator in which a heating conductor is wound on internal 
studs of the radiator casing. 

1 Heater, A. Cochrane, Lowell. Mass., 516, 182. Filed January 6, 
Consists of a tube open at both ends and covered with asbestos, a helix of 

n silver wire, a perforated tube, enclosing the helix but leaving a 

space between the two tubes and annular rings at the ends for holding the 


tubes in position. 
Apparatus gor Generating Stram by Electricity, H. E. Rider and J. H. 
led Feb. 17, 1893. 


Lewis, New York, 516,167. 
Lamps and Appurtenanoes :— 
1 Arc Lamp, J. J. Wood, Fort Wayne, Ind., 515,850. Filed June 7. 


Employs circuit closing contacts in the shunt circuit mounted respectively 
on the armature and the armature lever and arranged to be normally sepa- 
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rated when the magnets are inert, and to be closed by the initial move- 
ment of the armature under the attraction of the main 5 

Automatic Cut-out for Incandescent Lampe, E. H. J New York, 
515.960. Filed May 17, 1886. 

5 the soldering action of an electric arc induced between wires upon 
the b ing of a lamp, to cut the latter out of circuit and substitute a new 
lamp or an . resistance. 

Regulati ket for Electrical Apparatus, E. E. Ries, Baltimore, Md., 
515,969. Filed Jan. 24, 1898 


ploys a reaction coil and a holder com of two blocks of refractory 
. material clamped together and to the reaction coil by the shell of 


et. 
sie. Ourrent Regulator, E. E. Ries, Baltimore, Md., 515,970. Filed Feb 


Claim 1 follows :— 

A rheostat consisting of a carbon helix having convolutions of gradually 
increasing thickness, and means for compressing the helix and thereby 
short-circuiting the convolutions upon each other by insensible degrees. 
Portable Regulator or Electric Currents, E. E. Ries, Baltimore, Md., 515,- 
971. Filed Apl. 4, 1 

. risin for graduating the fi 

e current regulator, comprising means for ng the flow 
„ current & l adapted to incandescent lamp eockete, and A” socket 
adapted to receive an escent lamp bases or plugs. 


Metal Working :— 


Electric Metal Working, H. Lemp, Lynn, Mass., and W. 8. Moody, Chelsea, 
Mass., 515,778. Filed Mae 20. 1801. i : i 


The invention consists in including the two pieces to be welded in a circuit 
between the terminals of a divided source of electric e and cosnecsing 
the work between the terminals with an in e point of the divid 
source and adjusting the relative potential of the two sides according to the 
conductivity of the pieces to be joined. 

Miscellaneous :— 


Process of and A ratus for Purifying Sulphate Lyes, C. Von Grabowski, 
Eisleben, German Bie 783. Filed July 15, 1898. i 


n and . 2— 
ma 10 1 0 . T. L. and N. W. Dalton, Sandy Hill, N. T., 5188, 781. 
ug. 5, : 
A combination of a ope circuit and a trolley circuit in which the signal 
e 


is operated b bringing signal wire into contact wi oe maor ae 
13 Insulator, H. H. Luscomb, Hartford, Conn., 515,779. ed Nov. 4, 
Consists of a r of eyes having integral shanks bearing washers of 
laminated iusul material and enlarged heads integral with the shanks 
but insulated from each other and a sectional metallic drum surrounding the 


head and washers. 
Hanger for Trolley Wires, G. Forbus, Williamsport, Pa., 515,907. Filed 


Sopr 6, 1898. 
mprises two separable members ada to be secured together and hold 


the trolley wire between them, one of the members having perforations to 
receive tho suspending wires. 
Switches and Cut-Outs :— 
Automall ove for 8 Battery Use, T. A. Willard, Norwalk, O., 
9 y U 0 
Thermostat, E. Barney, Schenectady, N. T., 516,048. Filed Sept. 20, 1896. 


Tele hs :— 
Telegraph Repeater, W. E. Sloan, Chicago, III., 515,845. Filed July 14, 1008. 
Employs two electro magnets each provided with two sets of coils both of 
which are in the main circuit when the latter is closed and only one of which 
is in circuit with the local battery when the main circuit is open. 


Telephones and Apparatus :— 
Telephone Receiver. C. Selden, Baltimore, Md., 515, 797. Filed Dec. 10, 1880. 
Employs two or more magnets ha magnetically independent cores and 
N in conjunction but in immediate succession to produce sound im- 
ulses. 
5 Exchange System, E. Pope, Quebec, Can., 515,989. Filed Aug. 8, 
1 


A system entirely dispensing with the use of spring jacks and substituting 
therefor plain contact points in the circuit. 
Telephone System, E. Pope, Quebec, Can., 515,940. Filed Sept. 2, 1892. 

Has for ita object a simplification of the exchange apparatus by doing away 
with the spring jacks and the large numbers of extensible terminals used in 
connection with the magneto system. 


t 


COAL HANDLING PLANT OF THE NEW YORK EDISON CO. 


ONE of the most complete coal handling plants installed in an 
electric lighting station has lately been put in at the main station 
of the Edison Electric Illuminating Co. of New York, situated at 
the corner of Pearl and Elm Streets. The coal is dumped through 
the sidewalk into a hopper, which is supported on a scales, the 
scale beam being placed inside the building on a level with the 
sidewalk. Through a small window the operator is able to see 
when the coal is dumped, weigh it, and by pulling a lever, allow 
the coal to pass through to a conveyor, which takes it into the 
boot of an elevator, situated immediately inside the front wall of 
the building. This elevator is 128 feet high, and consists of a 
single strand of we chain supporting a continuous line of auto- 
matic dumping steel buckets. The elevator is enclosed in a dust 
tight steel casing and runs up between the freight and passenger 
elevators to the sixth floor, where the coal is dumped into a short 
conveyor, placed at an incline, which carries it opposite the centre 
of an immense coal bin, which runs from the fifth to the sixth 
floor. From the end of the short conveyor a conveyor about 200 
feet long runs down the entire length of the building, over the 
bin, and is so arranged that the coal can be dumped into the bin 
at any point. The return strand of this conveyor runs in the 
same horizontal plane as the carrying strand, so that the strands 
run by each other in opposite directions. Another elevator, which 
will also be 128 feet high, will be placed at the Duane street side 
of the building, and the coal can consequently be carried along in 
the same conveyor, in opposite directions, so that in case of acci- 
dent to one elevator, the other can be run. The conve is of 
the noiseless suspended pattern, and the whole plant, which has 
been in successful operation for some months, was installed by 
the Link-Belt Engineering Co., of this city. The capacity of the 
above machinery 1s about forty tons per hour. 


March 21, 1894.] 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE WESTINGHOUSE DIRECT CURRENT ARC 
GENERATOR. 


THE Westinghouse Electric & Manufacturing Company have 
for a long time been carrying on a series of extended and elaborate 
experiments with a view to obtaining a machine which would bet- 
ter fulfill the requirements of direct current arc lighting than those 
heretofore in use. The results of these experiments they have 
- embodied in their new direct current arc machine shown in the 
accompanying illustration. Though the new machine differs very 
radically in construction from former types, it belongs to the well- 
known open coil continuous current class, which is claimed to 
offer ial advantages for arc lighting work. The machine in 
general appearance is similar to the Westinghouse standard alter- 
nating current dynamos; that is, it consists of a circular cast-iron 

oke parted horizontally, and having inwardly projecting poles. 

e armature is of the toothed type with lathe wound coils, very 
heavily insulated. The armature is supported in self-oiling bear- 
ings with spherical seat, so that the machines are self-aligning. 
The bearings are cast solid with the lower half of the field, thereby 
securing great strength and rigidity of construction. 

A particularly strong point about this machine is the system of 
regulation. It has absolutely no regulating devices or wall regu- 

lators. Regulation is effected as in alternating current arc 
machines, by the reactive effect between the winding of the field 
and the armature. The generator may, it is said, be short-circuited 
and run without injury, and is absolutely self-regulating through- 
out its entire range of load. The commutator is of a new type 
which presents a large bearing surface for the brushes and has 
the segments separated by half an inch of insulation, so that 
the machine is particularly free from sparking, and four sets of 
copper brushes collect the current without the use of ‘‘ blow- 
outs” or other devices intended to avoid sparking. The field 
coils are connected in series with one another. The exciting cur- 


WESTINGHOUSE DIRECT CURRENT ARC GENERATOR. 


rent is supplied from a se te low voltage machine so that the 
use of high potentials in the field windings is avoided. The ma- 
chine has an efficiency of over 90 per cent. and is rated at 95 


amperes. 


AMONG recent shipments and orders of the Ball Engine Co., of 
Erie, Pa., are the following, made to public buildings in different 
rts of the country : Two 100 h. p. engines, to the Criminal Court 
uilding, Chicago; one 100 h. p. engine, to the House of Correc- 
tion, Chicago; one 60 h. p. engine, to the Illinois State Reform- 
atory, Pontiac, III.; one 100 h. p. engine, to the Industrial Home 
for the Blind, Chicago; two 100 h. p. engines, to the State Asylum 
for Chronic Insane, Wernersville, Pa.; one 185 h. p. engine, to the 
Willard State Hospital, Willard, N. . 
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TELEPHONE OUTFITS OF THE MANHATTAN 
ELECTRICAL SUPPLY COMPANY. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, of 86 Cort- 
landt street, New York City, have issued an interesting catalogue 
of their telephone receivers, outfits and line material, including 
instruments and material which make the most complete tele- 
phone sets that are free from infringement and sold outright at 
the present time. 

_ Two of their newest instruments are shown in the accompany- 
ing illustrations. Fig. 1 represents the outfit considered the best 


* 
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Fids. 1 AND 3.—MANHATTAN TELEPHONE OUTFITS. 


by the company. The magneto call bell will ring on very lon 
lines, and automatic switches are employed for which several 
patents have been applied for. In the top of the receiver isa 
movable conductor, so that when the instrument is not in an 
upright position the circuit is made through the coil of the 
receiver. When on the hook the circuits of the receiver and 
transmitter are broken, which not only reduces the resistance of 
the circuit where more than two instruments are used on a line, 
but also proven the coils of the telephones from being burned- 
out from lightning when not in use. The switch on the magneto 
call bell keeps the circuit of the signaling apparatus closed when 
the telephone is not in use. It is necessary to raise the switch 
when placing the telephone on the hook ; consequently it will be 
ga gr for a careless person to leave the circuit open. 

: ig. 2 shows the company’s cheapest outfit. The signal fur- 
nished with this to attract attention at the distant station consists 
of an electric bell and several Mesco dry batteries. The hook is 
provided with a cut-out which reduces the resistance of the circuit 
so that the call bell will ring on a long line where a few batteries 
are used. A strap key is used to operate the call bell, and the 
receiver is also used as a transmitter. No battery box is attached 
to the back-board, but the batteries can be placed in any conveni- 
ent place near the telephone. 

addition to the telephonic apparatus the company manufac- 
ture a long list of electrical specialties, including annunciators, 
batteries, burglar alarms, medical apparatus, etc. Their factory 
is at 14 and 16 Morris street, Jersey City, N. J 


THE GREAT WESTERN Mra. Co., Chicago, through their light 
and power department have just closed a contract with Messrs, 
Fraser & Chalmers, Chicago, for an electric light plant to go to 
Mexico. This apparatus is to be transported over the mountains 
on mule back to mines, and one condition of the order was that 
no package is to weigh over 300 lbs. The Great Western Mfg. Co. 
make machines of any size to meet these conditions, their recent 
development in their apparatus allowing them to sectionalize any 
piece, so as to conform to the regulation weight mentioued above. 
The mining companies throughout the country, and especially in 
the American district of Mexico, are commencing to realize that 
the only economical and proper way to transmit power any con- 
siderable distance is by the use of electricity. The Great Western 
Co. are prepared to figure with any mining enterprise in regard to 
light or power installations and are ready to furnish suitable appa- 
ratus for plants of any magnitude. 
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THE GIBBS SWITCHES. 


THE accompanying engravings represent a few varieties of the 
Gibbs switch, which are quite new and novel in design, and 
which embrace many excellent features. Fig. 1 shows the 
regular Gibbs 220 volt double pole switch, which employs a prin- 
ciple in mechanics never before used in switch construction. The 
handle has a screw cut on its lower end, which fits into a nut loose 
in the insulating block, and which when turned, raises the nut, so 
as to free it from its lock in the base. The nut then causes the 
insulating block carrying the contact pins to revolve with great 
rapidity, for one quarter turn, when it again drops into its seat 
where it is firmly held, until the switch is again operated. The 
parts revolve in one direction only. The insulating block is fitted 
with two contact pins, passing entirely through the insulation and 
these are fitted loosely in their positions, so as to allow of automatic 
. between the upper and lower spring copper brushes. 
When in contact the insulating block is free to move slightly in 
any direction, and cannot possibly bind the contact pins. All the 
parts are strong and not liable to give out, but to protect against 
any trouble, they are made absolutely interchangeable, and can 
be replaced in a moment should any breakage occur. 

Fig. 2 represents the Gibbs fiush switch for which there is a 
growing demand for residence and office installations, and these 
can be made to be operated only by keys so that no one except 
duly authorized persons can have access tothem. These switches 
are fitted with a spring lock, which fastens the SER to the 
cast iron box so that no one unprovided with a specially designed 
key can either remove the plate to operate the switch, a provision 
peculiarly acceptable in insane asylums and other institutions. 
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business coming to them from all parts of the country. The new 
pading occupies a frontage of 50 feet on Adams street, is 175 feet 
in depth, and as already stated, is five stories high. While to a 
concern like the Central Electric Co. location in any particular 
part of the city is of secondary importance, their new home will 
certainly be more accessible to their friends and customers, espe- 
cially to those who live out of the city. 

As soon as the change is made, and everything is in place, all 
of the company’s friends and acquaintances will be invited to a 
grand house warming, and we predict that a more congenial and 
well-taken-care-of crowd will not assemble again in this city for 
a long time to come, 


THE HAYDEN-BOOKER MFG. CO. 


Mr. M. M. Hayden well known through his six years’ connec- 
tion with the Law 5 Co., and as manager of the Law 
Battery Co., has resigned as president and manager of the latter 
company to embark in a wider field, and has assumed the man- 
agement of the Hayden-Booker Mfg. Co. 

The Hayden-Booker Company are organized as manufacturers, 
They make their carbons, zincs, covers and jars, and as a 
consequence are satisfied with the first or manufacturers’ profit. 
They also bring into the business an experience that is a guarantee 
of the excellence of their apparatus. Mr. Booker, as a carbon 
maker, and Mr. Hayden as a practical battery maker, have given 
the subject several years’ close study, and are content to let their 
work praise them. The Hayden-Booker Mfg. Co. will manufac- 
ture the Hayden carbon porous cup No. 1 cell, the Hayden carbon 


Fies. 1, 2 AND 8.—QGIBBS SWITCHES, 


Another form of the Gibbs switch is designed for specially fine 
or ornamental work, the outside of which is made entirely of por- 
celain, and in which the cover screws to the base. The working 
parts are the same as in the other types of Gibbs switches, and plain 
white porcelain is usually furnished except when otherwise re- 
quested, when any desired decoration can be procured. Fig. 8 re- 
presents a very interesting switch, which has been specially designed 
for breaking 500 volt currents, and is therefore peculiarly adapted 
for railway and power circuits. It is extremely small, being only 
2l4 inches in diameter, and the same mechanism is used as in the 
double pole switch, but by a different arrangement of the screw 
working device, a break of 1M inches is obtained, or more than 
one-third on each side, a result which has not previously been 
attained. This is a particularly desirable switch for railway work, 
being very neat, and suitable for car work, and fills a want that 
has been felt for a number of years. These switches are made as 
flush switches, single or double pole as may be required, and are 
being manufactured and introduced by the Perkins Electric and 
Manufacturing Co., of Hartford, Conn. 


IMPORTANT REMOVAL OF CENTRAL ELECTRIC CO. 


The Central Electric Co., through their president, Mr. Geo. A. 
McKinlock, have just consummated a lease for the five story build- 
ing, 178 & 175 Adams St., formerly occupied by the General Elec- 
tric Co. and will move to this new location as soon as the premises 
can be put in convenient shape. The causes that led to this change 
can be easily imagined by any one who ever had the good fortune 
to become acquainted with this well-known and progressive supply 
house. They were simply driven to it by the ever increasing 


rous oup No. 2 cell, a Leclanché clay porous cup cell, a standard 

uller cell, a No. 2 Fuller cell, a single cylinder carbon cell and 
a double cylinder carbon cell. 

The company are located at 2140 DeKalb street, St. Louis, Mo. 


NEW YORK NOTES. 


Messrs. J. W. PARKER & Co., agents for the Ball Engine Co., 
have moved their office from 18 to 80 Cortlandt St. where they 
19 5 have much larger quarters to accommodate their fast growing 

usiness. 


THE MANHATTAN ELECTRIC Co. have leased the large store and 
basement at 32 Cortlandt St., which will be used in addition to 
their two upper fioors they now occupy two doors below. 
They are compelled to make this move on occount of their rapidly 
increasing business and the change will be appreciated by their 
many customers. 


PHILADELPHIA NOTES. 


THE ELECTRIC STORAGE BATTERY Co., of Philadelphia, whose 
display of chloride accumulators at the recent Convention 
attracted such favorable attention and comment, was represented 
on that occasion by Mr. J. Appleton, and not by Mr. Williams, as 
stated in our issue of March 7. 


NEW ENGLAND NOTES. 


THE MATHER ELECTRIC COMPANY, of Manchester, Conn., have 
appointed S. N. Blake, of Elmira, N. Y, contractor for the Mather 
apparatus in northern and western New York state. 


March 21, 1894.] 


PORTABLE THOMSON RECORDING WATT METER 
FOR STREET CAR TESTING. 


Ir 18 frequently necessary in electric street railway practice to 
test the power consumption of the cars, and heretofore the General 
Electric oe, has furnished a voltmeter reading 500 volts 
mounted rigidly within a mahogany box for this purpose. This 
was, bowever, found not to be without faults. e mechanism 
being rigidly mounted, the meter was subjected to violent jars 
which frequently interfered with its accuracy, shortened its life 
and rendered it unsatisfactory. Experiments have been going on 
for some time past to evolve a satisfactory portable recording 
meter for the purpose named, and the General Electric Company 
now announces one which will satisfy the many requirements of 
street railway service. 

The meter in question, illustrated in the accompanying en- 
graving, consists of a Thomson recording meter mounted on a 
skeleton metal frame, and having a capacity of 25 amperes at 500 
volts. It is mounted within a polished wood carrying case about 
two-thirds the size of the former type. Instead of being rigidly 
mounted in the case the meter is suspended between two net- 
works of interlaced rubber cord, or, as it were, between two 
rubber hammocks. This method of suspension saves the meter 
from violent agitation or shocks, and renders its indications reliable. 
It is the first time that this system has been applied toa recording 


— 
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PORTABLE THOMSON RECORDING WATTMETER FOR STREET CAR 
TESTING. 


meter and it is a feature which will recommend it to street rail- 
way men. The meter may be used placed upon the floor of the 
car with absolute safety and convenience and gives perfectly 
accurate readings. 

The meter, is normally rated at 25 amperes, In testing street 
cars, however, the current will frequently, for short intervals very 
greatly exceed this, as when starting, or upon heavy grades; but 
this meter is so constructed as to record these sudden bursts of 
current accurately and enormous overloads may be carried through 
the meter for short intervals without detriment to the instrument 
or impairment of its accuracy. The meter has been subjected to 
careful and severe tests with very satisfactory results, 


NEW YORENOTES. 


THE OKONITE Co., 18 Park Row, have issued a very dainty little 
desk clock, encased in glass, to their friends and customers. 
There could not be a better reminder of the fact that the good 
N of Okonite and its representatives are undisturbed by the 

ight of time. 


THe ELSON & BREWSTER ENGINEERING Co., the New York 
representatives of the W. S. Hill Electric Co., of Boston, are 
obliged for the second time within a year to move into larger 
quarters, and they can now be found at 143 cogent street, where, 
bad better facilities and a larger stock, they will develop their 

usiness. 
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Mr. JOHN R. MARELE, who has done so much successful pio- 
neer work in electrical development out West was in New York 
last week making arrangements, it is understood, for something 
new and e e reports that clouds in the West are 
rifting and that the outlook brightens. 


Mr. W. L. FaInCHI p, electrical engineer, 521 Kirk Building, 
Syracuse. N. Y., has been appointed consulting engineer for the 
city of Jamestown, N. Y., which is spending $32,000 to improve 
and enlarge its electrical plant. Mr. Fairchild has also recently 
been appointed electrical engineer for D. McCarthy & Co., of Syra- 
cuse, who are building a block, and will install a very large iso- 
lated plant. 


THE CENTRAL ELECTRIC HEATING Co., Havemeyer Building, 
New York, are using a very interesting letter from Mr. Geo. 
Jamme, the electrician of the whaleback steamer, ‘‘ Christopher 
Columbus,” in which he states that while that fine boat was run- 
ning between Chicago and the World's Fair, they found no diff- 
culty in cooking four meals a day for acrew of 75 persons. It 
was very economical and a coal range was utterly out of the 
question. 


Mr. A. J. CORCORAN, the windmill designer and constructor, 
has just put up the highest windmill tower in the world, for Mr. 
Prescott Hall Butler, at St. James, L. I. It stands 190 feet above 
high water, and is itself about 150 feet high. It fills a reservoir 
of 65,000 gallons capacity in two 7 easily. A mill built for Mr. 
E. H. Johnson's country seat by Mr. Corcoran raises water 600 
feet. Mr. Corcoran reports business as very active and bright. 
He is greatly interested in the attempts to utilize wind power for 
electricity. 


WESTINGHOUSE, CHURCH, KERR & Co., after ten years occu- 
ncy of 17 Cortlandt street, have removed to the Havemeyer 
uilding, where they will undoubtedly increase and extend the 

reputation they have already won by their high class engineering 
work, and by their introduction of the Westinghouse engine, the 
“steam loop,” Kodak plants, refrigeration and ice making 
apparatus, etc. They will be glad to enter into correspondence 
with local lighting companies and others as to ice making work. 
At the present time they have on hand no fewer than 20 orders 
for such equipments. Their new offices on the sixth floor of the 
ae eae comprise four large rooms en suite and a connecting 
all. 


WESTERN NOTES. 


THE WALLACE ELECTRIC CoMPANY, Chicago, have secured 
large and commodious quarters in the Manhattan Building, 807 
Dearborn street, and will move on or before May Ist. 


A PULLEY THAT SAYS NOTHING but does the work and does 
it well—that was George Cutter's aim in designing his new swivel 
pole pulley. Now he says that the orders are rolling in and show- 
ing the great value of such an article. 


THE KNAPP ELECTRICAL WORKS, Chicago, report a noticeable 
increase in the number and size of orders for the Safety Seam- 
less, Solid Rubber Insulated Wires and Cables. Business in all 
their „ show every indication of prosperity and return- 
ing good times. 


Mr. J. HOLT GaTes, Western Manager for the Waddell-Entz 
Company, will in future represent also the Mather Electric Com- 
pany, as Western Sales Agent for their belted railway generators 
and motors. The combination of two such well known types of 
electrical apparatus, should make it an easy matter for Mr. Gates 
to secure a large share of Western business in that line. 


C. B. WoopRUFF & COMPANY, Chicago, Western agents for the 
A. C. L. Company are meeting with good success in the sale of 
‘‘Canvasite” flexible tubing and Can vasite cord. They also 
show a new kind of double conductor Mining cord, made especi- 
ally with a view of standing rough usage. The conductors in 
addition to the regular rubber insulation are protected by a rubber 
envelope which acts as a cushion, the whole being finally served 
with a woven Canvasite jacket. Messrs. Woodruff & Company 
have just received an order for a 60 inch 3 ply short lap leather 
belt for tbe De Kalb, Ill., Wire Works. This belt is one of the 
largest shipped out of Chicago for some time past. 


HORNE & MARTIN, Chicago, General Selling Agents for the Na- 
tional Electric Company, have recently secured some nice orders for 
central station plants. Last week they were successful in closing 
a contract at Sandwich, Ill., in the face of extremely fierce com- 
petition. The plant will consist of a 1,200 light alternator, and in 
addition to the regular equipment of transformers will include 60 
special converters of 80 volts, to be used in connection with 60 of 
the new Mosher ‘‘ Hot Wire” arc lamps. They also report the sale 
of a 2,500 light alternator to the New Albany, Ind., Light and 
Power Company. 
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THE CHICAGO EDISON Co. have increased their capital stock 
from $8,000,000 to $5,000,000. 


Mr. Asa A. ForMAN, Manager of the Iron Mountain (Mich.) 
Electric Light and Power Company, was in Chicago last week, 
contracting for coal and other supplies for his Company. 


THE SUNBEAM LAMP Mra. Co. Chicago, have moved from their 
former location at Randolph St. and Michigan Ave. to more 
commodious and convenient offices in the Association Building 
153 La Salle St. 


THE NORTHERN ELECTRIC Co. of Chicago, was incorporated 
March 8, its object being to ‘‘ operate, construct and maintain 
horse, dummy and street railroads in the city of Chicago.” Its 
capital stock is $50,000. 


Mr. WX. HORNBERGER, General Manager of the Hornberger 
Electric Manufacturing Co. of Elkhart, Ind., is very enthusiastic 
over the results of some careful tests recently made of their 
“ Toothed Type” transformers. 


Mr. W. C. MCKINLOCK, secretary of the Metropolitan Electric 
Company reports business as being on the increase, having just 
returned from an extensive business trip, with some good sized 
orders for the specialties handled by his company. 


HARRISON & CaREY, Chicago, are sending out their new cata- 
logue of solid sheet mica insulators, etc. It is a neatly gotten up 
pamphlet, containing a very complete list of their well-known 
electric railway appliances. It will repay all interested to send 
for a copy. 


THE WASHINGTON ELECTRIC Co., Chicago, contemplate mov- 
ing to more commodious quarters not far from their present 
location. They are meeting with good success in the sale of their 
alternating and direct current arc lamps and the Meissner Im- 
perial rheostat. 


THE introduction of the Packard transformer has met with 
such a large success that the Electric Appliance Company as west- 
ern selling agents have found it necessary, in order to meet the 
demands of their trade, to carry a large stock in their Chicago 
store. Several large shipments have already been received and 
more are ou the way, and the company are now prepared to ship 
all ordinary orders from Chicago stock without delay. 


THE MUTUAL ELECTRIC LIGHT & POWER COMPANY, Chicago, 
finally succeeded in having their ordinances passed at the last 
Council Meeting, and it is believed that it will receive the Mayor’s 
signature. The ordinance gives the Company permission to “‘ erect 
and maintain one or more systems of electrical conductors above 
or underground for the transmission of electric light, power and 
heat, or either of them.“ It also contains a provision expressly 
prohibiting the Company from furnishing power for any surface 
railway. One cent an hour for a 16 candle power light may be 
charged. For an arc light, $1050 a month is the maximum 
charge for all night lamps and $7.50 if it be extinguished at mid- 
night. 

THE CENTRAL ELECTRIC COMPANY report a larger demand for 
the new iron armored interior conduit which bas been brought 
out to meet the requirements of a higher grade of construction. 
Their first order was given by Mr. G. W. Furbeck, 1161 Mon- 
adnock Bldg., who will use it for the wiring of the new West Side 
tunnel, where the presence of a large amount of moisture renders 
the use of a high insulating medium imperative. 


PIERCE & RICHARDSON is the style of the firm of Electrical 
Engineers, who on March 1, opened offices at Nos. 527 and 529 
Manhattan Building, Chicago. Mr. R. H. Pierce, as Electrical 
Engineer of the World's Fair, sufficiently demonstrated his ability 
in engineering, to almost immediately place him in the foremost 
rank of the profession and Mr. R. E. Richardson who so ably 
assisted Mr. Pierce, more particularly in the planning of the 
wiring of the grounds, has shown that he is no novice in the 
business. THE ELECTRICAL ENGINEER predicts a successful career, 
for the new firm and wishes them the fullest measure of success, 


WARREN WEBSTER & Co., with works at Camden, N. J., and 
Chicago office at 2 Canal street, report among the many orders 
received for their Webster vacuum feed water heater and purifiers, 
one from the Pullman Palace Car Co., Pullman, III., for three 
more Webster vacuum feed water heaters and puree aggre- 
gating over 5,000 h. p., to equip their entire works ; also for the 

illiames vacuum system of steam heating, so as to utilize their 
waste exhaust steam for heating purposes, without back pressure 
upon the engines. Past orders received from this company 
amounted to 2,700 h. p., installed in their plant at Pullman, 
III., during the past four years. Warren Webster & Co., claim to 
have the best methods for correcting feed water for boilers, and 
for utilizing exhaust steam for heating purposes, without back 
pressure upon engines, giving the best results upon all points of 
economy. They built their present new works at Camden, N. J., 
last year, and are now commencing an extension of 60 x 65 feet in 
their wrought iron department. aminations and estimates are 
made by them free of charge. 
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C. E. Brockman, of Mt. Sterling, Ill., is in the market for an 
electric light plant and water works. 


The City of Duluth has sold $800,000 water and light bonds, 
which will be used to establish an independent city water plant 
unless prevented by injunction proceedings, which are threatened. 


MoLEAN ARMATURE WORKS, Chicago, are making a specialty 
of rewinding burned out armatures for any system. They also do 
electrical repair work of all kinds. Mr. McLean’s practical ex- 
perience with nearly every known system gives the quite an 
advantage in that class of work. 


Mr. J. M. ATKINSON, long and favorably known in electrical 
circles, has recently been appointed general selling agent for 
Sargent & Lundy, Monadnock Block, Chi . Mr. Atkinson’s 
wide experience in the electrical field will no doubt prove of great 
service to him and the firm he now represents. 


COPPER WIRE THIEVES.—The are quantity of wires, cables 
and conductors still at the World's Fair grounds is quite a temp- 
tation to thieves. Recently the police arrested two men, leavin 
Jackson Park with a load of insulated wire. The men claim 
they were hired by strangers to unload the stuff from a freight 
car and cart it away. 


KALAMAZOO, MICH., may find itself in the dark within a week 
or 80, the City Council having terminated the contract with the 
Kalamazoo Electric Company, and voted to build a plant. Work 
has not yet been begun on the plant, and as great public opposi- 
tion has arisen, the Council voted to submit the building propo- 
sition to the people at the Spring election to bond the city for 
$40,000 for such 1 e City if it builds, would be left 
without lights, and the old company has been notified that it must 
continue to light the city for six months under the old contract, 
or take their lights from the streets. The company claims that 
the council will have to contract by Monday next or there will be 
no lights thereafter. It holds that its charter runs for twenty- 
two years yet, and it will not abandon the streets, whether it runs 
the lights or not. 


THE ALTOONA MFG, CO.’8 GREEN ENGINES. 


REOENT shipments and orders of the Altoona Manufacturing 
Co. include the following engines and steam power plants : One 
80 H. P. engine shipped to Mr. J. T. Pugh of Philadelphia, for 
operating and lighting his new auger 0 One 125 H. P. 
engine to the Western Glass Co. of Colorado City, Col., for light- 
ing the factory of the company and thecity at large. One 80 
H. P. engine to the New Castle Car Mfg. Co., New Castle, Pa., 
for operating and lighting their new street car factory. One 150 
H. P. engine with steam power plant complete epee to the 
Farmington Light & Power Co., of Farmington, III., for the cen- 
tral station lighting plant in that city. Two 175 H. P. special 
railway engines with boilers and steam plant complete shipped 
last week to the eas & Rivermont Street Railway Co. of 
Lynchburg, Va., which plant is now in process of erection. Orders 
received last week consist of one 60 H. P. engine for lighting the 
new Christ M. E. Church of Pittsburgh; two 50 H. P. engines for 
lighting the fine new McIntosh- Verner Building on Penn Avenue, 
Pittsburgh; two 150 H. P. engines with steam power plant com- 
plete for the Ringing Rocks Electric Railway Co. at Pottstown, 
Pa. These two engines are of interest to the electrical fraternity, 
owing to the fact that they are to be direct connected to two 
power generators of a design imported from Germany, and are 
the first engines in the United States that have been directly con- 
nected to this make of generators for electric railway service. 


CURTIS RAILWAY MOTORS FOR BROOKLYN. 


The most recent large order for car motors has been let to the 
Curtis Electric Manufacturing Company of Jersey City. The 
order was for one hundred and twenty equipments from the 
Brooklyn City R. R. Co., and is for the widely used 30 H. P. 
„ Box” motor manufactured by the Curtis Company. These 
motors have given the Railroad Company excellent service during 
the past two winters, having run side by side with those of two 
other companies. The competition for this order was keen, and 
the awarding of it to the Curtis Company speaks well for the 
quality of its apparatus. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., wil be found in the 
advertising pages. 
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ON THE PROBABILITY OF IDENTITY BETWEEN 
SPECIFIC ELECTROSTATIC CAPACITY AND 
SPECIFIC ETHER DENSITY. 


BY EDWIN J. HOUSTON, PH.D. AND A. E. KENNELLY, F. R. A. S. 


HE following simple consequence of Maxwell’s 
electromagnetic theory of light may have es- 
caped notice, or if noticed and already pub- 
lished, does not appear to have found its way 
into current literature. 

Assuming that the magnetic permeability of ordinary 
transparent dielectrics is sensibly equal to that of the ether 
in free space, it was ati out by Clerk-Maxwell that as 
a necessary result of his electromagnetic theory of light, 
the specific electrostatic capacity of an isotropic dielectric 
medium should be equal to the square of its optical index 
of refraction for radiant energy waves of greatest length. 
This prediction is well known to have been fairly well 
verified in quite a number of transparent solid and liquid 
dielectrics, with notable exceptions in animal and vegetable 
oils. 

But the index of refraction of a substance for a given 
wave-length is known to be the ratio of transmission 
velocity for such waves in free space to their transmission 
velocity within the body, and there is experimental 
evidence tending to show that it is the ether within a 
transparent substance which transmits light and not the 
molecules of the substance itself. 

The mechanism by which ether transmits radiant energy 
is not known, even though it be granted to be electro- 
ge Pa especially since the exact nature of the ether is 
itself problematical; but Fizeau in 18591 first demon- 
strated experimentally that the velocity added to light 
traversing a moving transparent body was not the full 
component velocity of the body in the direction of lumin- 
ous transmission, but a fraction thereof, namely, (m’—1)/n’, 
where n is the index of refraction. This experimental 
result was verified by Michelson and Morley in 1886.“ The 
natural Sige Sone of this observation, as pointed out 
by all three observers, appears to be that the ether is denser 
within the substance of a body than in free space, and that 
this mean specific density must be the square of the index of 
refraction. Such a relation is in conformity also with the 
ordinary formuls for the transmission of disturbance 
through material bodies, namely, 

va VEJD. 

If this indication of the Fizeau-Michelson- Morley ex- 
periments be admitted, it then follows that the numeric 
representing the specific electrostatic capacity of a body 
must be equal to the numeric representing the mean speci- 
fic density of the ether in that body. Or in current nota- 
tion, v = 1/ VK u, and if u = 1, n? = K; and since D= 
n. .. D = K. 

If the ether possesses inertia, this deduction appears to 
favor the view that electrostatic displacement and stress 
are of kinetic nature; that is, that they involve motion, 
N for example, of the ether particles. On the other 
hand, if the ether be devoid of inertia, the argument is, 
perhaps, reversed. 

A further inference from Maxwell’s verified theory and 
Fizeau's interpreted experiment is that crystals have 

1. Fizeau, Ann. de 5 et Physique (III), Vol. LVII., 1859, p. 


885. 
2 and Morley, American Journal of Science, Vol. CXXXI., No. 
OLXXXV. p. 277, May, 1886 j 


MARCH 28, 1894. 


Engineer. 


No. 308. 


different mean ether densities in different directions. The 
following are a few specific ether densities according to 
the above view, and Klemencic’s values :— 


eeeoeeeesnecvnevnen ee Cevneveeeoreeeeeeeosvnnevaeeeererep 2# „ „„ eee 1. 
Hydrogen 1.000183 
Carbonic acid.........0 ccc cee cnee nee ee 1.000492 
Carbonic oxide cecc cece csecene 1.000847 
Nitrous oxide 1.000579 
Olofiant ggg pend te tdeae ate 1.000729 
Marsh gas. 1.000476 
Carbonic disulphide iae meake n ĩͤ 000 1.000450 
Sulphurous acid... eee. 1.004770 
Ei [ 3 8 1.008720 
Ethyl lerne eees neues 1.007760 
Ethyl bromide................e.eseeee e 1.007780 


LABORATORY OF HOUSTON & KENNELLY, 
PHILADELPHIA, MARCH, 1894. 


THE OUTLOOK FOR SMALL ARC LAMPS. 


I have read with considerable interest the editorial on 
the above subject in the ENGINEER of March 14, in regard 
to the future introduction of small arc lights. That there 
is a very encouraging future for low tension arc lighting is 
even to-day apparent. The flexibility of a low tension 
direct current system is being practically recognized all 
over the country, and the low tension arc lamp was 
the only thing that remained to make a universal 
system. As we are now enabled to furnish arc lamps, 
incandescent lamps and motors on the same system and 
generators, we are rapidly approaching that stage in the 
business when our stations will become power houses, and 
current only will be sold, without reference to its use. 

That arc lamps will be introduced from 50 candle power 
up I frankly confess is by no means settled in my mind. A 
lamp requiring 125 watts has proved itself, under ordinary 
conditions in Brooklyn, a somewhat doubtful success, due 
to the cost of trimming. The cost of renewals and atten- 
tion to an arc lamp varies little whether we use a lamp of 
2,000 candle power or 300 candle power, the only difference 
whatever being in the cost of carbons. 

The efficiency of an arc amip of 250 candle power as 
compared with an incandescent lamp or lamps of the same 
energy is necessarily low if used in a private house. The 
arc must be surrounded by a globe which will take away 
from it the characteristics of a light emanating from a 
single point. The efficiency of the light will be very much 
reduced by this globe, and will not be up to that of an 
incandescent lamp or lamps of equal energy. That are 
lights requiring 200 watts are a commercial succese has 
been demonstrated in the Brooklyn system, and we look to 
some future device for increasing the life of carbons to 
open the way for the other small arc lamps. 

In this connection it might perhaps be of interest to 
state that we have closed a contract with the City of 
Brooklyn for 600 ornamental posts and lamps for lighting 
the streets. This, I believe, is the first large low tension 
installation in America, and will bring up our number of 
low tension arc lumps connected to the Brooklyn City 
system to 3,800. 
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SMALL ARC LAMPS. 


BY 

THE . of arc lamps on constant potential cir- 
cuits such as are used for incandescent lighting naturally 
raises the question whether quite small arcs or arcs of very 
limited candle power may not become available at some 
time in the near future. 

As far back as 1882 and 1883 the writer experimented 
with arcs using as low as 2 to 3 amperes and with a po- 
tential between the carbons of about 50 volts. An are with 
24 to 8 amperes was readily obtained and the mechanism 
for feeding, accurately, the carbon of small diameter was 
worked out, but the great difficulty at that time was that 
no carbons could be had pure enough or uniform enough in 
structure to permit such arcs to be run steadily, and the 
feeding mechanism was naturally more delicate and costly 
than that used with larger carbons, while the length of 
lamp to accommodate such lengths of carbon as would pro- 
vide for an eight hours’ run was so considerable as to 
render the lamp ill proportioned. 

Subsequently there was tried enclosing the carbons, 
made of short plates, in a chamber of glass with limited air 
supply or none at all. This gave better results but the car- 
bons gave out enough impurities to obscure the glass in a 
moderate time. With very pure carbon the results might 
have been much better. The actual waste of the carbon 
was very slow and with a good are length the light was 

uite steady. The great economy of light production in 
the arc is sufficient of a stimulus to make such efforts to 
obtain small arcs, of reasonably low candle-power worth 
the making. Such experiments were convincing as to the 
need of very pure carbons, a supply of which was not to be 
obtained. This need still exists so far as the writer is 
aware. 

Very small arcs when burned in the air with ordinary 
carbons have a woeful tendency to rotation, a motion of 
the arc which has a very disagreeable effect on the charac- 
ter of the lighting and practically destroys its utility. The 
rotation seemed to be regularly performed by the arc in 
the crater of the positive carbon, casting the main body of 
light in a rotatory manner or a constantly changing direc- 
tion. With a good quality of carbons arcs using from 160 
to 200 watts are perfectly practicable even with the ordi- 
nary mechanism for feeding the carbons. 

It is gratifying to discover a growing appreciation by 
station men and others, of the fact that the best results in 
arc lighting are dependent on the use of the finer varieties 
of carbon instead of the less perfect, though cheap, carbons 
so commonly employed. Even the low price carbons of to- 
day are, however, in quality very far ahead of the only 
available carbons of the pioneer days for which a good 
round price had to be paid. In fact, really fair carbons 
were a rarity in the years between 1879 and 1883 and many 
a plant was subject to condemnation when everything was 
right except the carbons available for use with it. 

n fact, those who enter arc work to-day can never obtain 
an appreciation of the difficulties which were encountered 
and had to be overcome in making the arc light a commer- 
cial success. There was of course, an added prejudice 
against the light itself because it was a white light, or ap- 
peared bluish in relation to flames, torches, and such other 
“hereditary ” night lights. 

It is easy to account for such prejudice and it is difficult 
to see how it could have been avoided. For countless 
ages the human race had relied for night light on fires, 
torches, lamps burning fats or oils—and the sensorium had 
come to expect a night light to be orange or yellowish in 
quality and to be able to recognize no other to be in cor- 
respondence with hereditary expectation. Hence the sud- 
den appearance of a white light at night, was a sort of 
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shock which could only be assimilated in the consciousness 
as something uncanny, inspiring dread or distaste rather 
than the reverse sentiment. It was called a ghostly light 
or a ghastly one and its unsteady flashes and flickers re- 
called the terrors of the thunderstorm in the night with its 
bluish and blinding sheets. Burning in full daylight arc 
lights have really a yellowish aspect, showing a large pro- 
portion of such rays to be present in the arc. 

It does not appear that the introduction of small arcs 
should have any serious effect on the use of incandescents 
in their legitimate field. It ought indeed to have in many 
instances an opposite effect in somewhat the same way 
that the introduction of arc lights often led to increased 
gas consumption, as the standard of sufficiency in illumi- 
nating created a demand for more light. 

When the incandescent lamp was first brought out, pre- 
dictions were heard that arc lighting would soon become 
substantially a thing of the past. The writer never felt 
that any such predictions were likely to be verified and 
continued to work assiduously in the arc lighting field 
believing thoroughly in its permanence. We may perhaps 
feel equally assured that even if arc lamps of as low power 
as 50 C. p. became a commercial reality there would still 
remain a vast field for the extension of lighting by incan- 
descent lamps. 


THE NEW 5,000 HORSE-POWER WATER POWER 
PLANT OF THE CONCORD LAND AND WATER 
POWER CO., CONCORD, N. H. 


I.— INTRODUCTORY. 


For the past year considerable interest has been shown 
in the construction of the new water power plant of the 
Concord Land and Water Power Co., at Sewall’s Falls, on 
the Merrimack River about three miles above Concord, N. 
H. Two reasons may be given for this unusual interest, 
first, that the plant when completed will form probably 
the largest water power in the country (outside of the 
Niagara Falls plant now in course of construction), and 
secondly, because in this plant will be tried for the first 
time the triphase system, which the General Electric Com- 
pany have recently brought ont. The plant has been in 
course of construction about nineteen months, the first sod 
being turned August Ist, 1892, and the water was turned 
on and the machinery started on February 28, last. To 
Mr. George F. Page, one of Concord’s leading citizens, and 
well known in electrical circles as the president of the 
Page Belting Co., is due the credit of originating the 
scheme, and he entered actively into the enterprise as its 
chief promotor and backer. The power house, the ma- 
chinery and the entire electric equipment has been designed 
by Mr. Eugene F. Carpenter, who has been the general 
superintendent of the company since its organization. 


II.— TRE DAM. 


NATURALLY the first problem to be solved was the 
damming of the Merrimack River, no small undertaking, 
and the services of one of tlie best hydraulic engineers in 
the country were brought into requisition, the design for 
the dam being furnished by Mr. E. F. Smith, of Phila- 
delphia, Engineer and Superintendent of the Schuylkill and 
Tide Water Canal, and the details of construction carefully 
carried out by Mr. Daniel Ulrich, of Newark, N. J. The 
dam is of the crib construction, filled in with broken stone, 
is 497 feet long, 674 feet wide, and is 23 feet deep from 
the comb to the bottom of the foundations. About a 


March 28, 1894.] 


THE 


Fia. 1.—THE Dam ACROSS THE MERRIMACK RIVER. 


million and a half feet of timber were used in its construc- 
tion, and 20,000 cubic yards of broken stone, so that the 
dam is practically a stone dam, held in place by timbers. 
The fall of the water from the comb of the dam to the bed 
of the river below is 14 feet, and, as will be seen in 
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and from which the water passes off on to the river bottom 
which is here filled with stone. The timbers which form 
the crib are 12” x 12” and 10“ x 10” hemlock, laid 8 feet 
apart, and bolted together with 1l-inch square drift bolts 
22 to 30 inches long. The top layer of timbers is of 
Georgia pine, to which is Ta the outside sheathing of 
the dam, composed of 5-inch Georgia pine planking, laid 
parallel with the flow of the water, and one-half inch apart, 
80 as to prevent damage from frost, and so that the timbers 
may be wet equally throughout. The front of the dam is 
of 4-inch hemlock sheet piling, each plank having been run 
through a Daniels planer, so that the edges join perfectly 
together, making a watertight wall. The dam is a beauti- 
ful piece of hydraulic architecture, and it is a pleasing 
sight to watch the water as it rolls smoothly over the 
various grades in a perfectly symmetrical manner. 


III.— TRE CANAL AND HEAD GATES, 


The canal is 1,300 feet long, 60 feet wide at the surface 
and 10 feet wide at the bottom, with an average depth of 
about 11 feet, and is sufficient for all the power in the 
river. The sides are protected by a crib work, sheathed 
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Fie. 3.—Sr Orion, SHOWING METHOD OF DRIVING. 


the illustration, Fig. 1, is gradual, the water being allowed 
to flow over three or four easy drops and slopes, and pass 
away comparatively quietly on to the bed of the river. 
Two feet additional is gained by the natural slope of the 
river between the foot of the dam and the point where the 
tail race rejoins it, so that the total fall of water is 16 feet 
when the river is just flowing over the dam. The pond 
formed by the damming of the river, has an average depth 
of about ten feet, is 500 feet wide, and extends back three 
or four miles, though the company owns the water franchise 
as far up as Franklin, a distance of about 13 miles. 

The comb of the dam, protected on the edge by a steel 
fender, is 12 feet wide; then comes a slope of 104 feet 
with a gradual fall of two feet, and then a direct fall of 
six feet on to an apron sheeted with ,4-inch steel plates. 
This apron is about 154 feet wide, and is followed by 
another slope about 94 feet wide, having a fall of four feet, 
and then a direct fall of about two feet, on to a lower 
apron protected with 54, inch steel plates, twenty feet wide, 


with sheet piling, on which eventually a stone wall will 
rest. The head gates were designed by Mr. J. R. Free- 
man, of Boston, are of a new pattern, and are set in 
walls of the heaviest and most solid granite construc- 
tion. There are five openings, each provided with a 
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gate 10 feet by 10 feet, and the three centre gates are 
each fitted with an auxiliary gate 5 feet by 2 feet, as it 


would be impossible to open the large gates when there is 
any considerable difference of level between the river and 
the canal. The canal runs the whole length of the power 
house, its foundation wall forming one side, in which are set 
the fine immense penstocks, which convey the water from 
the canal to the wheel cases. On the front of this founda- 
tion wall and running its entire length, is a large forebay, 
made of timber, and fitted with a rack as shown in Fig. 2, 
to prevent pieces of wood and other floating material from 
entering the wheels. The rack strips are of a peculiar 
pattern, designed by Mr. E. F. Carpenter, and formed 80 
as to let the maximum amount of water pass through a 
minimum of space. Each strip is rounded on the front 
edge, and has receding sides, the back of the strip being 
only half the thickness of the front, allowing 25 per cent. 
more water to pass then would ordinary rectangular strips. 
At the end of the canal with one end tied into the power 
house, is the waste weir, fitted with removable flash boards, 
so that any level of water can be preserved in the canal. 


IV.—THE POWER HOUSE. 


The power house, which has been designed for 2,000 
horse-power, is of substantial mill construction without 
any ornamentation, is 160 feet long, 45 feet wide and 47 
feet high from the foundation to the top of the roof. The 
foundation is composed of 10 inch by 10 inch ties, puddled 
into a hard pan bottom, with sheet piling at the sides. On 
top of the timbers is a layer of plank upon which rests the 
masonry. There are three longitudinal walls of masonry 
of separate heights and depths, tied together at every pul- 
ley pit. The canal wall, which is naturally not so deep as 
the others, owing to the difference in level of the canal and 
the tail race, is 6 feet 4 inches wide at the bottom, has 
the front face vertical, is 2 feet 10 inches thick at the top, 
and is 224 feet high. The other two walls are 5 feet thick 
at the bottom, 3 feet at the top, and 26} feet high. The 
canal wall is 6 feet 9 inches higher than the other two 
walls, to protect the generator room from possible inunda- 
tion in time of flood. These walls are of solid granite and 
cement and on them rests the brick walls of the generator 
room, which are 20 inches thick, and built with solid lime 
cement. Resting on the masonry walls, are the floor 
stringers of 6 x 16 inch spruce, set 3 feet 9 inches between 
centres, supporting the floor, composed first of 4 inch 
matched spruce planking, thoroughly spiked, then two 
layers of tarred paper, laid so as to break joints, and then 
on top one inch blind nailed matched maple flooring. From 
the floor to the bottom of the rafters is 15 feet, and the 
roof is supported in the centre by eight 12 x 12 inch 
Georgia pine pillars on top of which are set iron caps. Into 
these are fitted the 12 x 16 inch roof stringers, to which 
are bolted the rafters. The rafters are of Georgia pine 
6 x 16 inches, set 6 feet between centres, and the roof is com- 
posed of 3 inch matched pine planking, then 1 inch of lime 
mortar, then g inch pine boards, on top of which is 5 ply 
tar felt, and gravel. No device has been installed for 
heating the building, the supposition being that the heat 
thrown off by the machinery will be sufficient. The win- 
dows in the generator room are all double, and the whole 
construction throughout, though extremely plain, is of the 
most substantial nature. 


V.—THE WHEEL BOOM. 


The wheel room is 150 feet long by 15 feet 10 inches 
wide and 15 feet high, and is designed to accommodate five 
pairs of 39 inch horizontal turbines, four of which are now 
in position, of the well known Rodney Hunt type, manu- 
factured specially for this work, by the Rodney Hunt 
Machine Co., of Orange, Mass. Each pair of wheels is 
contained in a case 84 feet in diameter by 11 feet long, and 
will develop 400 horse power, each wheel being designed 
for 200 horse power. Bach case is connected to the canal 
by one 84 foot § inch steel penstock, passing through the 
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centre wall, and ending with a cast iron flange on the out- 
side face of the canal wall,in the forebay. The water 
leaves the wheel case through a 48 inch steel quarter turn, 
and passes through asteel draft tube 48 inches in diameter, 
set at an angle of 40 degrees from the vertical, and passes 
out horizontally into the tail race, the bottom end of the 
tube being bent into a horizontal position for this purpose. 

These tubes are at all times full of water, the water 
backing clear to the wheels, thus getting the full power of 
the entire fall, without having the wheel submerged at the 
lowest depth, and enabling belt transmission to be used, 
instead of the ordinary noisy gearing and shafting. It is 
5 of notice that when the station is in operation and 
the full power going through the wheels, there is almost 
no noise, except the usual slight noise of the belts, the 
wheels themselves running absolutely quietly. The shaft, 
64 inches in diameter and 29 feet long, extends through 
both wheels and both quarter turns, and is connected at one 
end by means of a coupling to the transmitter pulley, 
which is a heavy cast iron fly wheel, 11 feet 6 inches diameter 
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Fid. 4.— PART ELEVATION SHOWING TURBINE ARRANGEMENT, 


by 82 inch face, revolving at 150 revolutions per minute; 
Figs. 3 and 4 show the arrangement of the turbines and 
shafting. Each shaft is entirely separate from the others, 
making separate units, and each unit can be used separately, 
or combined by means of friction couplings on the floor 
above. 

Each pulley runs in a boiler-plate watertight belt pan, 
which extends to the centre of the shaft, so that even 
should the wheelroom become flooded, there would be no 
damage to the belts, unless the water should rise higher 
than the shafting, a contingency extremely improbable, as 
ample pump capacity is provided to take care of any water 
leaking or percolating into the wheel room, A governor, 
electro-magnetic in its action, is attached to each wheel, 
and the gates can be opened either by a hand wheel in 
this room, or by an extension shaft from the room above. 
The draft tubes are tightly set in the tail race wall, so that 
even should the water back up in the tail race, there will 
be no leak into the wheel room, and enabling the wheels to 
be run in any condition of the river. The power is trans- 
mitted by 32 inch double oak tanned waterproof belts, 
manufactured by the Page Belting Co., of Concord, N. H., 
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through notches in the centre wall to receiving pulleys on 
the main shaft on the floor above, as shown in Fig. 5. 


VI.—rTHE GENERATOR ROOM. 


The generator room, which contains the generators and 
the shafting, is 150 feet long by 40 feet wide, and 15 feet 
high. The shafting which makes 300 revolutions per 
minute, is of hammered iron, and is 5 inches in diameter, 
set in solid masonry foundations, and equipped throughout 
with ring oiling bearings. The main receiving pulleys are 5 
feet 9 inches in diameter, by 32 inch face, and are supported 
on a quill, with special quill bearings, so that the water- 
wheels can be started up independently of the shafting. 
The pulleys are fastened to the shaft with taper sleeve 
arrangement, which obviates all nevessity for key 
ways and set screws, and makes the shaft much more 
rigid. The rims of the large pulleys are 2 
inches thick, and the whole shafting, in fact, has 
been made extra heavy, forming in effect one large fly- 
wheel, the inertia of which is an important factor in the 
regulation of the plant. This device has never before been 
employed and is original with Mr. Carpenter. Hill friction 
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clutches are used throughout, by means of which any com- 
bination can be secured, the wheel at the one end of the 
power house being capable of being used to transmit power 
to a generator at the other end of the power house if so 
desired. The generator room will contain at present seven 
Thomson-Houston 50 light arc light dynamos, and six 250 
kilowatt triphase generators, the second plant to use the tri- 
hase current in this country. These generators will 
urnish current for incandescent lights, power, heating and 
cooking, all of which is at present being done from the 
company’s circuits. It is an interesting fact that all the 
classes in the public cooking school in Concord, are being 
taught with electric cooking apparatus, ah eer by the 
New England Electric Heating Co., of Boston. The 
voltage of these triphase generators is 2,500, and the voltage 
at the centre of distribution in Concord, 2,200, where it is 
transformed to 110 volts, at which pressure it is used for 
the purposes enumerated above. The company is now 
operating about 5,000 incandescent lights, 250 are lights, 
and 400 horsepower in motors, all of which will be on the 
triphase circuits after April 1. One great advantage of 
triphase motors is the entire absence of commutators or 
brushes. These motors cannot be burned out or over- 
loaded, and are practically transformers with a revolving 
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secondary coil. The electric apparatus is all manufactured 
by the General Electric Company, the generators and 
motors having been designed by Dr. Louis Bell, who has 
had special charge of the development of this type of 
apparatus. : 


VII.—OUTSIDE WORK. 


THE wires conveying the current leave the power house 
from the Merrimack River end, and at once a serious diffi- 
culty was encountered and successfully overcome by Mr. 
Carpenter, in the necessity of crossing the river. Two 40 
foot poles were erected on each side of the river, twelve 
feet apart, to carry the wires over the span of 475 feet. 
The cross arms are 25 feet long, and each is composed of 
three beams, the two outside ones being 8 x 8 inches and the 
other one 6 x 10 inches, forming a cross arm of 26 inches in 
width. Two of these cross arms are used, one 3 feet above 
the other. Each wire is fastened to 7 glass insulators, set 
in two rows, insuch a way that the wire runs straight 
through between them. The wire used is No. 4 silicon 
bronze triple braided, and each wire is 3 feet distant from 
the other, and is calculated to stand an ice load up to 3 
inches in diameter. There is a drop of 25 feet in the span 
over the centre of the river. After crossing the river, the 
wires are conveyed on ordinary cedar poles, thoroughly 
braced, and follow the Concord & Montreal Railroad to 
the city almost four miles distant. There is no wire tower 
on the power house, each wire passing through a porcelain 
tube in the brick wall. 


VII.—THE COMPANY. 


Col. C. C. Danforth is president of the Company, Mr. 
Herman J. Odell, treasurer, and Mr. Eugene F. Carpenter, 
superintendent, and the following are directors: Messrs. 
J. C. R. Peabody, Winthrop Coffin, A. A. Glasier, C. C. 
Danforth, H. J. Odell, F. S. Streeter, F. W. Prescott, Chas. 
T. Page, and J. T. Fernald. The capitalization of the 
company is $600,000 stock and $450,000 in bonds, all of 
which is subscribed. 

The plant is an extremely interesting one as it is prob- 
ably the largest waterpower of the kind in existence in 
practical operation. It will be extremely economical to 
operate, as the whole plant can be run with three men at 
the power house, two linemen, two trimmers, one book- 
keeper and asuperintendent. The company owns 800 acres 
of good building ground in the vicinity, 15 of which is in 
mill sites, on the banks of the canal, which can easily be 
extended, and the 3,000 horsepower available over and 
above the power required for the electric plant, can be 
delivered at a minimum expense. 


THE COPPER-ZINC ACCUMULATOR. 


BY 
Char } Meg 

In the concluding article of Dr. Paul Schoop in THE 
ELECTRICAL ENGINEER of March 14, he describes a furnace 
for oxidizing and reducing copper plates in about three 
hours. It may be of interest to some to know of another, 
quicker process which does not infringe the Brush or Faure 
patents. 

About six years ago while experimenting on the resist- 
ance of copper oxide and sulphide, the writer found that 
a thick wire or sheet of copper could be entirely converted 
into sulphide in a few minutes by suspending it at a tem- 
perature below a red heat in the vapor of sulphur or in 
melted sulphur. The process could be stopped at any re- 
quired depth and the resulting sulphide retained the form 
of the wire and was perfectly uniform and smooth, but 
uniformly expanded. This sulphur could be burned out in 
a few minutes in a Bunsen or other oxidizing flame. No 
commercial use for the process was known to the writer at 
that time and it was never patented. 
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THE ELECTRIC RAILWAY AND ILLUMINATING substantial attachment of the trolley wire to the centre 
PLANT OF THE MILWAUKEE STREET RAIL- poles. The worst feature of the trolley system is the ar- 
WAY COMPANY.—III.—(Concluded.) rangement necessary to support wires and switches at 


BY 
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The Electric Railway System ; Track and Line.—The 
Milwaukee Street Railway Company have a model power 
station. They have bestowed the same care on the con- 
struction of their tracks and overhead lines as in the choice 
of the cars, shops, barns, etc., and have succeeded in render- 
ing their lines and service second to none. The track is 
double throughout, and built mostly of 69 pound girder 
rail from the IIlinois Steel Company, Chicago, III., and the 
Johnson Company, Johnstown, Pa. The rails are spiked 
to the cross-ties placed two feet apart, and the rail joints 
are made extra strong by heavy 30-inch six-bolt fishplates. 
By this means a very solid and smooth road-bed has been 
obtained. The construction of the curves offers some 
special interest; all single centre curves have been replaced 
by the so called compound transition curve, the construc- 
tion of which is explained in Fig. 14. As will be seen, the 
curve is formed with a radius of decreasing length; the 
first radius is 200 feet, the second 100 and the third 66% 
feet, each with a five foot chord. The central radius is 
made as large as the street allows; in this instance it is 
assumed to be 40 feet. By this construction a smoother 


transition to and from the curves is obtained, not only ** PAN 
agreeable to the passengers but also favorable both to 4 j 
wheels and track. v ad 

The overhead construction has received the same care- "M DIAGRAM OF ——— 
ful attention. To support the trolley wire, centre poles as MILWAUKEE ELECTRIC RAILWAY SYSTEM 
well as side poles are used, with span wires at intervals of ene en eee 
about 125 feet. As to the respective advantages of the J cp a 
two systems, the Milwaukee installation shows that both Feeder. junetion. 
can be arranged in an ornamental way, but should any „ 

° ae . e e ghtning-arrester. 

preference be given, from an artistic point of view, it would Connection to city water-main. 


Arabice=Cross-section ot return-feeders In thousands of circ. mils. 


SECTION OF FEEDERS. 


I. = 500. 000 cir. mills. IX. = 800,000 cir. mils. II = 100,000 cir. mila. 
II. = 900,000 * X. = 350,000 * “ VIII. = 800.000 * * 
III. = 280,000 * * XI. = 700, 000 XIX. = 00. 00 o0 U 
IV. = 200.000 . XII. = 400.000 M. = 600, 00 œ“ 
V. = 200,000 XIII. = 650.000 =» N. = 700.000 * 
VI. = 200,000 * ' XIV. = 850,000 * * U. = 700,000 ** . 
VII. = 100.000 XV. = 880.0000 Z. = 800, 000 + 

VIIL = 20,000 XVI. = 150,000 
Fie. 15 


curves and crossings, and the only way to make them 
appear as unobtrusive as possible, is by a systematic dispo- 
sition and a neat, careful mounting of the supporting span 
wires. Figs. 16 and 17 are diagrams of span wire arrange- 
ments for a single curve and for a complicated case of a 
crossing and two curves. Four extra heavy poles are 
placed at four street corners, and, by means of diagonal span 
wires, hold an iron ring over the centre of the street, from 
which radiating wires keep the curves in position. In 
some places the trolley wire consists of No. 2 B. W. G. hard 
drawn copper, replacing the original No. 4 silicon bronze 
which was found to be too brittle. The wire is placed 
25 feet above the ground, with a maximum dip of 18 
inches. Parallel with it and connected to the trolley wire 
at every fourth pole is the auxiliary main of insulated No. 
0 wire. 

be to the centre poles construction. For practical results, The whole trolley net-work, shown in Fig. 15, is divided 
the span-wire suspension is undoubtedly superior, on ac- into independent sections, to allow any part to be cut out 
count of its greater flexibility; improvements are steadily in case of necessity. For this purpose the trolley wire is 
being introduced, however, to get a less rigid and more separated at convient points by circuit breakers of vulcan- 
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ite fibre, each section receiving its current from the gener- 
sting station by underground feeders, at the end of which 
a special switch is attached to the pole. The feeders are 
run in Edison tubes and, as far as possible, placed two or 
three in one tube; their cross sections in ral mils will be 
found in the table adjoining, Fig. 15. Numerous lightning 
arresters have been placed along the lines, but up to the 
present time those in use have not worked satisfactorily 
and other types will be tried. 

One of the troublesome parts of the whole system is in 
the return-circuit, influencing, as it does, telephone, tele- 
graph and other metallic conduits in the neighborhood of 
the track. In Milwaukee it has caused the same annoy- 
ance as elsewhere, but thanks to the radical precautions now 
taken, it seems as though these troubles had been so far 
reduced as to be practically of no importance. To obtain 
this result, the loss of potential in the return circuit has 
been lowered by carefully bonding the rail joints, using 
extra return feeders, connecting t the distant parts of the 
city directly with the power station, and, finally, by 
abundant connections between the rails and the city water- 
mains. The bonds are double, and made of 36-inch galvan- 
ized iron wire, 4% of an inch in diameter. The ends of the 
wire are bent, a counter-head slipped on, and, after 
thoroughly cleaning the contact surface of the rail, the 
wire ends are firmly riveted to the rail, securing a perfect 
contact. At every fourth joint cross-bonds connect the 
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four rails. The return feeders are made up of bare copper 
wires, No. 0, 00 and 0000, respectively, frequently joined 
to the rails at intervals of 200 feet between the ends of the 
feeders. They are placed in wooden channels, filled with 
a mixture of pitch and tar in a proportion of eight to one, 
which possesses the quality of being elastic at all temper- 
atures and protecting against corrosion by electrolytic 
action. The connections to the water-mains are made in 
over fifty places. The pipe is well scraped and cleaned, an 
iron ring is tightly fastened around it, and a § inch galvan- 
ized iron cable connects the ring with the track. In the 
neighborhood of the power station a heavy cable of 500,000 
circular mils takes the current from the water pipe back to 
the generators. 

These connections have not only porer to be a perfect 
remedy for the troubles from the lea currents between 
rails and pipes through the earth but have also lessened 
the loss of energy in the return circuit. Their influence 
may be explained by reference to Fig. 18. Here let the 
line a b represent a length of track, through which the re- 
turn current is flowing from a to 6, causing a certain dif- 
ference of potential between these points. Small leaking 
currents will pass from the rail through the earth to enter 
the rail at another point, but on account of the resistance 
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offered, these currents are exceedingly small, and as they 
are distributed over a large surface, their electrolytic 


action is quite inappreciable. Now suppose that near the 
track and parallel with it a water pipe is laid, represented 
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the resistance along the path ac d bò will be 
considerably lowered, and a greater part of the return cur- 
rents takes this path. As the resistance of the pipe is in- 
significant compared with that of earth paths a c and 5 d, 
the main loss of potential will occur in these parts, so that 
between a and c, and d and ö, respectively, the difference of 
n will be nearly half of that existing between a and 

Thus the amount of current leaking through the earth 
may be said to be proportional to this difference, and it be- 
comes evident, that the only way to check the earth cur- 
rent is to bring pipe and rail to the same potential. By 
directly connecting them through metallic conductors, this 
may practically be accomplished. It is true that the re- 


sistance along qe d' is lowered, increasing the current 
through the pipe; but, on the other hand, the total loss of 
potential between a and ö is not only ‘lowered but the 
main loss along the path acdb takes place in the pipe, 
and only a very small part of it in the two stout conduc- 
tors between a and c and d and 6 respectively. By this 
means the potential of the whole track becomes very nearly 
equal to that of the neighboring pipe, and consequently 
there is no tendency for the currents to flow from one 
to the other through the earth, and both are thus protected 
from electrolysis. Measurements taken show that the pro- 
portion of current through the return feeders and through 
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the water mains is the same in wet as in dry weather, thus 
demonstrating the efficiency of the system. 

Rolling Stock.—The cars of the company are of no less 
than twelve different types; since the disastrous fire in De- 
cember, 1892, however, which destroyed over 100 cars, those 
of the McGuire and Brill companies predominate. The motors 
used are of the Edison, No 8 double reduction, and No. 14 
single reduction 15 h. p. types, with a small number of 
Westinghouse make, and each car is equipped with two; the 
Westinghouse and single reduction motors are wound for 
500 volts, and regulated by the General Electric multiple- 
series controller, by which, at the moment of starting, the 
two armatures are put in series, and the magnet coils a 
connected to the 500 volt circuit, thus creating an exceed- 
ingly strong torque. When once started the two arma- 
tures are connected to their respective magnet coils and 
variation in speed is obtained by different combinations 
of the magnet coils. The double reduction motors are 
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built each for 250 volts and always work in series, vari- 
ations in speed being obtained by the use of resistances. 
The double reduction motors, although being much more 
noisy than the others, have the advantage of requiring very 
little repair outside of the gearing. To transmit the 
power to the car axles spur gears are used and raw-hide 
pinions are now being introduced on the motor axles, replac- 
ing the steel pinions first in use. The latter are noisy and 
in breaking are liable to destroy the whole motor. 

For the housing of the cars five barns have been erected. 
The largest, at Kinnickinnick avenue, has room for over 
100 cars, distributed over thirteen tracks ; the others have 
from six to ten tracks. These run over pits, electrically 
lighted and heated by steam. In winter the cars are run 
over these pits ; the heat registers are opened and the hot 
air melts away the snow and ice on the truck in a few 
minutes thus facilitating the cleaning of the car. Adjoining 
the Kinnickinnick barns are the repair shops, and a large 
store-room, where over two hundred articles, employed in 
the working and maintenance of an electric railway, are 
stored in admirable order, ready for immediate use. 
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Operation.—There is completed at present about 100 
miles of track on which about 125 cars are now running. 
The lighting plant is operated in conjunction with the al 
way, supplied by the same battery of boilers, and under 
the same supervision. The adoption of the direct driven 
type of generators necessitated changes in the 1 
force, doing away with engine and dynamo tenders an 
engaging in their place unit tenders, and considerably 
reducing the force required. The orders are given 
from the switchboard by signal, one engineer only 
being in attendance on each floor. This works very satis- 
factorily and prevents all clashing between the different 
employees. Fig. 19 shows the peculiarity of the output 
from a combined lighting, power and railway plant, using 
a common boiler plant and independent units. It will be 
noticed that the railway system is totally shut down 
between the hours of two and five a. m., and that the 
lighting curve closely follows the contour of that of the 
railway. 

This installation is the pioneer direct driven, triple com- 
pound steam electric generating plant for railway, power 
and lighting purposes. The delays consequent upon primary 
construction were so great that a temporary plant had to 
be operated while the permanent structure was being com- 
pleted, creating confusion and disheartening not only the 
railway company, but the public as well, the ordinary lay- 
man not taking into consideration the fact that even after 
a design is studied out thoroughly it requires months for 
its fulfillment, to say nothing of the testing necessary to 
bring out needed improvements and alterations. This was 
further aggravated by adverse criticism and free advice 
especially furnished by manufacturers of standard ap- 
parani that already had a reputation and a market, but, 
ike that of all pioneers, missionaries, or experimenters, 
this work has been largely for the benefit of others than 
the persons concerned ; so much so that now several 
manufacturers have similar apparatus which they con- 
sider free from any imperfections the original plant may 
have had. 

It would be greatly to the advantage of the industry in 
general if the Milwaukee Street Railway Company would 
see their way clear to allow a crucial test of their very 
complete installation by some well-known and independent 
expert. It is a remarkable piecé of work and not only the 
designers, but the engineers, electricians and manufacturers 
that carried it through are to be highly complimented. 


AN ILLUMINATED LIFE BUOY. 


A TRIAL has been made at Kiel by the German war vessel 
Worth with an electrically lighted life buoy, the invention of 
Capt. Melter. The buoy was thrown overboard when the vessel 
was proeeeding at a speed of about sixteen knots. For about 
twelve seconds it was lost in the eddy currents caused by the 
screws of the vessel, then reappeared and remained in sight. The 
experiments were so successful that it is probable that the buoy 
will be adopted generally in the German navy. 


A MUNICIPAL PLANT FOR MARBLEHEAD. 


THE town of Marblehead has voted almost unanimously in favor 
of the establishment of an electric lighting plant. The report as 
accepted provides for a mixed system of arc and incandescent 
lamps for the town and arc lamps for the Neck. The sum of $10,- 
000 has been appropriated for a beginning. The balance of the 
cost, estimated at $50,000 will be bonded. The committee of con- 
struction consists of William J. Goldthwait, Thomas W. Tucker, 
Henry C. Sparhawk, John B. Litchman and Benjamin J. Lind- 
sey. 


THE POSTAL TELEGRAPH Co. has decided to place its wires un- 
derground in St. Louis and will use the Sutter conduits there, in 
the form of cement lined iron pipe. 


March 28, 1894.] 


THE DISRUPTIVE STRENGTH OF INSULATING 
MATERIALS.' 


ae bee, 


Ix the construction of electrical machinery two things 
are required to secure good insulation. First, high insu- 
lation resistance, and second, great 5 strength, that 
is, the ability to withstand electrical pressure without 
breaking down or being punctured. 

The subject of insulation resistance has been pretty 
generally studied and appreciated for many years. But 
the question of disruptive strength, while no less important, 
has been almost neglected and the data available are not at 
all complete. Tests of disruptive strength have been made 
by using a static charge of electricity as a means of ob- 
taining the E. M. F., desired. This method was used by the 
late Dr. J. B. Williams.? The value of this method of 
testing is somewhat doubtful as the materials tested are 
apt to show very different results if there is energy behind 
the k. M. F., as is the case when the source of E. M. F. is 
capable of supplying a current, instead of having merely the 
infinitesimal 1 of a static charge.“ The best data 
on this subject are those recently published by C. P. Stein- 
metz.4 He, however, gives no facts concerning cotton and 
silk covered wires which go to make up the most expensive 
and vital parts of almost all electrical machinery. 

The insulation resistance of cotton and silk covered 
wires under various conditions has been investigated by 
T. T. P. Luquer,® but no definite information in regard to 
their disruptive strength is available and with a view to 
getting data upon this very important point, the following 
investigation was undertaken. 

The materials tested were ordinary magnet and armature 
wire with silk and cotton insulation, both single and double 
covered. The same materials were also tested after being 
shellaced. The wires tested were of three sizes: Nos. 22, 
16 and 10 B. & S. wire gauge. These sizes were selected 
as covering the range of those most used in electrical ma- 
chinery. Tests of vulcanized fibre, press-board, vulcabes- 
ton, paper and mica were also made. 

The tests were made with an alternating k. M. F. of 180 
complete periods per second. A Slattery alternator of ten 
horse power working with a Stanley transformer of the 
same capacity supplied current at 100 volts to a Swinburne 
step-up transformer. This was an oil-insulated transfor- 
mer, of the hedge-hog type, capable of supplying a mean 
E. M. F. of 50,000 volts. By regulating the field cur- 
rent of the alternator this could be varied from zero to 
its full value. The E. M. F. was measured by a Kelvin 
electrostatic voltmeter having a range from zero to 12,000 
volts. This was connected to the terminals of the second- 
ary of the transformer so as to measure directly the E. M. F. 
applied to the materials tested. 

The wires were tested as follows: Hard wood spools, 
two inches in diameter and four inches long between 
shoulders were made. On these were wound two layers of 
each specimen of wire. One end of the bottom layer was 
connected to one terminal and one end of the upper layer 
was connected to the other terminal of the secondary of 
the transformer. The field circuit of the alternator was 
then closed and the field current rapidly increased until the 

2 See e 3 iata of Electron 1 Engineers, Jan. 1802. 

3. This fact was pointed out by Professor Crocker (Trans. Amer. Inst. Elec. 
Engs., 1802, Vol. IX. p. 820. 


See . American Institute of Electrical Engineers, Feb. 1893. 
5. See TuE ELEOTRICAL Kamm, Dec. 28, 1803. 
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insulation broke down. The breaking point was shown by 
the voltmeter needle dropping back to zero and the hiss of 
the discharge; the position of the needle at the moment 
of breaking being carefully noted. The field circuit was 
then opened and another specimen inserted. 

In testing wire covered with shellac the same size of 
spools was used. After one layer was put on it was 
coated with the best orange shellac and then baked. When 
this became thoroughly dry the second layer was put on 
and treated in the same way. Wires boiled in paraffine 
were also tried. The two layers were wound in the usual 
manner and then placed for thirty minutes in boiling paraf- 
fine. In each test three or more spools of the same kind of 
wire were used and the figure given in the table is an average 
of the results obtained. 


TABLE I 

of N aoe la- Diameter v 

WireB.&8.| o Aan of Wire | z. x. z. = v | Gradient = 4 
Insulation ls. miis. volts. 
1 2 8 4 5 6 

No. 22 8. C. 2.1 25. 608 289.5 

22 D. C. 4.9 22.6 1005 205. 

22 8. 8. 1.0 25. 565 565. 

23 D. 8. 1.8 25. 742 412. 

16 8. C. 3.6 48.9 697 268. 

16 D. C. 4.8 50.1 1054 219. 

16 8. 8. 1.0 50.5 483 488. 

16 D. 8. 2.8 50.1 787 320. 

10 8. C. 2.8 101.5 %87 843. 

10 D. C. 6.7 101.6 1375 205. 

10; 8. 8. 2.4 101.1 850 354. 

10 D. 8. 1.6 101.3 670 418. 


Table I gives the results of tests of armature and magnet 
wires. In column 1 will be found the size of wire used ; 
column 2 gives the character of the insulation. The sym- 
bols used are as follows: s. C., single cotton; b. o., double 
cotton; 8. 8., single silk, and D. s., double silk. Column 4 

ives the diameter of the wire in mils (thousandths of an, 
inch) ; Column 8, the thickness of insulation also in mils ; 
and Column 6 the reading of the voltmeter at the moment 
when the insulation breaks down. In the last column is 

iven the electrostatic gradient which is the ratio between 
the E. M. F. required to break down the insulation and the 
thickness, or in other words it is the voltage required per 
thousandth part of an inch of insulation. The figures are 
given in terms of mils rather than millimetres because the 
ormer are always used to measure wires and insulation in 
America and England and the latter would give awkward 
decimal fractions. 


TABLE II 

p. & 8. Pear pan ao aoe Mean Grii 
‘No | Insulation. | Insulation Wire, | E M. F. ga 
22 8. C. 2.0 25. 788 869 
22 D. G. 4.5 22.7 1887 207 
22 S. 8. 98 25. 528 | 534 
23 D. 8. 1.9 25. 971 511 
16 S. C. 2.5 50. 874 858 
16 D. C. 4.1 50.1 1167 285 
16 S. 8. 1.0 50. 6 588 588 
16 D. 8. 2.6 50.3 1087 418 
10 8. C. 2.5 101.6 850 840 
10 D. C. 6.7 101.6 1413 211 
10 8. C. 2.8 101.2 881 297 
10 D. 8. 1.6 101.4 750 468 


The anomalous fact should be noted that the single silk 
covering of the No. 10 wire happens to be twice the usual 
thickness, hence it has a higher value than the double silk 

ö (Continued on page 280.) 
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HEAVY GASES IN INCANDESCENT LAMPS. 


HE recent attempts to circumvent the claims of the 
Edison incandescent lamp patent have served, 

among other things, to bring out a type of Jamp in which 
a heavy gas, such as chlorine or bromine, is admitted to 
the bulb. It is “On the Effect of Heavy Gases in the . 
Chamber of an Incandescent Lamp” that Prof. Wm. A. 
Anthony last week read a paper before the American 
Institute of Electrical Engineers, which contains much that 
is suggestive. According to Prof. Anthony, an ideal 
lamp should be one that, while giving a high efficiency and 
reasonable life, should die by the rupture of its filament 
while still doing its best work. In order to demonstrate 
the effect of a heavy gas, Prof. Anthony gave the results 
obtained with lamps of the Novak type, made by Mr. John 
Waring, which contain a residual bromine atmosphere. A 
test was made with 8 vacuum and 8 bromine 50 volt 16 c. p. 
lamps, which showed that all the vacuum lamps had fallen 
more than one-third in candle power at the end of a 5-hours’ 
run, at 65 and 70 volts, while the bromine lamps fell only 
5 per cent. The current in the vacuum lamps had also 
diminished, showing an increase in the resistance of the 
filaments of over 5 per cent. Prof. Anthony, of course, 
admits that these experiments were performed under 
abnormal conditions, to save time, but insists that if the 
bromine will, when the filament is carried to such an 
abnormal incandescence, preserve the illuminating power 
of the lamp to such a marked degree, it would do so all 
the more at normal incandescence. Prof. Anthony also 
cites an actual life test of 8 vacuum and 8 bromine lamps, 
extending over 625 hours. Of the bromine lamps, one had 
failed int less than 200 hours, 2 more in less than 400 hours, 
and 2 more, or 5 in all, before the end of the test of 625 
hours; but the candle power of the lamps still doing service 
was even higher than at the beginning. At 400 hours 
there had been no loss of efficiency. At 600 hours the 
efficiency had only fallen about 3 per cent.; and even this 
was partly due to the fact that these three remaining 
amps were, at the start, below the average efficiency. 
The vacuum lamps, on the contrary, had fallen in candle 
power nearly 20 per cent. at 400 hours and 27 per cent. at 
625 hours. In efficiency they had dropped from 3.47 watts 
per candle at the start to 4.33 at 400 hours, and 4.8 at 625 
hours. In order to account for this remarkable mainten- 
ance of candle power in the bromine lamp, Prof. Anthony 
discussed various theories regarding the actions going on 
in an incandescent lamp, which lead him to the belief that 
vaporization of the carbon filament takes place and that it 
is subject to the same laws as the vaporization of other 
substances and depends upon the temperature of the fila- 
ment and not upon the absolute potential difference in the 
lamp. Regarding the particular action of the bromine gas, 
Prof. Anthony reasons that the saturated vapor near the 
filament is carried away by the currents of residual gas, 
leaving room for the formation of more vapor and further 
waste of the filament, but that there is a great difference 
in gases as to the formation of convection currents, and it 
is, therefore, not a matter of indifference what gas is used 
in the lamp chamber. Gases of great molecular weight, 
like bromine and iodine, possess the desired qualities and 
when used in proper quantities in the lamp chamber, not 
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only prevent the blackening, but retard in some degree the 
waste of the filament. 

As was to have been expected, the statements 
and theories of Prof. Anthony called forth a very lively 
discussion, in which some of the views put forward were 
challenged. Notably among those who thus took exception 
was Mr. John W. Howell, well known for his extended 
experience in incandescent lamp manufacture. Mr. 
Howell contended that a test on eight lamps of any kind 
afforded no sufficient basis for generalization and, judging 
from the results obtained in his own experience, he con- 
sidered the 50 volt 32 c. p. vacuum lamps, which were sub- 
jected to a life test, to have been of very poor quality 
indeed. He based this assertion on quite recent tests made 
on lamps manufactured at Harrison, N. J., and tested at 
the factory at Lynn, in order to determine the relative 
character of the products of these two factories. These 
lamps showed a remarkable constancy and candle power, 
and showed that the lamps referred to by Prof. Anthony 
could not have been of the best quality. Mr. Howell also 
drew attention to another important point, viz., the fact 
that 50 volt 32 c. p. lamps were employed, instead of the 


more familiar 110 volt, 16 c. p. lamp. He insisted that the 
former presented probably the least difficulties in manufac- 
ture of any lamp, whereas the true test of the incan- 
descent lamp maker’s art lay in the production of a good 
16 c. P> 110 volt lamp. The tests he had made on the 
Novak lamps did not bear out the statements contained in 
Prof. Anthony’s paper. He also showed how quite analo- 
gous effects could be obtained to those resulting from the 
use of bromine, by allowing a proportional quantity of 
atmospheric air to remain in the lamp, but that this prac- 
tice introduced other difficulties, which made its employ- 
ment inadvisable. Mr. Howell also exhibited a number of 
lamps which showed a distinct carbon shadow, a point 
which was denied in Prof. Anthony’s paper, and for which 
he cited numerous authorities. Prof. Anthony has done 
well to draw attention to this subject, and even if the 
results he gives are based on insufficient evidence they 
certainly are highly suggestive and would warrant further 
investigation. e are not yet at finality in the incan- 
descent lamp art. 


DISRUPTIVE STRENGTH OF INSULATING 
MATERIALS. 

In a recent article published in Tue ELECTRICAL ExGI- 
NEER, Mr. H. C. Cushing, Jr., showed how marked has been 
the improvement in the quality of the insulation of wires 
employed for the distribution of current in buildings, over 
that which manufacturers were capable of furnishing some 
years ago. But while this steady improvement has gone 
on in the insulation of an important part of every current 
distributing installation, there has, strange to say been 
little, if any, marked change in the character of the insula- 
tion of the most vital part of such a system, namely, the 
dynamo itself. Armature and magnet wires are still cov- 
ered with cotton and only in special cases is silk employed. 
In view of this state of affairs, the recent investigation of 
Messrs. M. C. Canfield and F. G. Robinson embodied in 
their Columbia College electrical engineering thesis 
printed in this issue is of more than ordinary 
interest and value. The tests made by these gentlemen 
bear directly on points which have been shrouded in con- 
siderable obscurity but which have a direct application in 
several important directions. They bring out clearly the 
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fact that porous insulating materials are practically equiva- 
lent to the same thickness of air space; but impervious 
materials such as mica may be ten times stronger, and 
more. The steadily increasing employment of higher po- 
tentials, both in continuous and direct current machinery, 
also made it desirable to know the maximum allow- 
able potential difference between adjacent layers or 
turns of wire in the case of high potential armatures, 
magnets and transformers, and also in special kinds 
of winding such as that recently brought out by Mr. 
Tesla. On this point also the reader will find most import- 
ant data which can be directly applied to both present and 
future high potential work. What gives these disruptive 
tests special value is the fact that they were made with 
actual current and not with mere static charges of infini- 
tesimal energy. By this means the investigators have 
anticipated the just criticisms made in the past on insula- 
ting material tests in which the static charge alone was 
ah bits In view of this it is perhaps to be regretted 
that they did not also make tests with the usual static 
charges, in order to determine exactly the difference in the 
results obtained by the two methods. As it stands, how- 
ever, the work is one of the highest practical importance. 
Columbia College is once more to be congratulated on the 
thoroughness and eminently practical character of its elec- 
trical engineering course of which the thesis above referred 
to is one the fruits. 


THE FUTURE OF ELECTRIC COOKING AND HEATING. 


Ir was suggested in these columns last week that the 
time had arrived for the systematic education of the public 
in the matter of electric cooking and heating. In the 
present issue we return to the subject, with a report of the 
encouraging results obtained during the past winter in the 
electric heating of street cars. When next winter comes 
around this work should be resumed in a large and energetic 
way, for not only is it a good method of car heating but it 
teaches people a neat lesson as to what they may enjoy in 
their homes if current be available. The first step in such 
a direction is to get electric heaters introduced for what 
may be called auxiliary heating. There are late days in 
Spring and early days in Autumn, when furnaces have 
been extinguished but when untimely cold makes every- 
body shiver. At such moments, the warmth of an electric 
heater, to be had in a moment, would be a perfect Godsend. 
This is particularly the case in Northern hotels where at 
all seasons of the year there are guests from Southern 
climes who want their rooms warmed, but for whom it is 
very inconvenient to make fires or start the whole heating 


system. Almost every hotel now has its electric plant in 
operation the year around and should afford, therefore, a 
market for electric heaters to render such a service. 

Another means of getting at the general adoption of 
electric cooking and heating is to interest the architects, a 
very intelligent body of professional men. We believe 
that if a central station manager will take the trouble to 
invite the architects in his city to an electric lunch or din- 
ner and will demonstrate to them how easy and convenient 
over yining is, he will have the pleasure of seeing the new 
houses and office buildings very quickly provided with this 
new feature, and will find it entering into the specifications 
for future work. 

The only point of caution and warning is to teach people 
to be reasonable in the use of current and to insist on the 
best wiring. With these and one or two other little points 
looked after, the local company that now engages in elec- 
tric heating and cooking will soon reap a rich reward. 
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covered No. 10, and is a little above No. 16 double silk 
covered wire, the insulation of which is slightly thinner. 
The next table, No. II gives the results of tests of the 
same wires when treated with shellac. 
The results of tests of a few specimens of wires boiled 
in paraffine are given in Table III. ä 


TABLE III. 


Comparing this table with the two previous ones we see 
that the k. M. F. required is higher than for corresponding 
wires not treated with paraffine. 

In Table IV will be found the results obtained with 
various pieces of bristol-board, fibre, vulcabeston and press 
board. The apparatus used for these materials was simi- 
lar to that used before. The specimens were clamped 
between circular brass plates 14 inch in diameter and 
inch thick. The edges of these plates were carefully 
rounded and the surfaces well polished. The plates were 
connected to the secondary of the transformer and the 
readings made as before. The materials were first tested 
under the ordinary atmospheric conditions, and again after 
being specially dried by heat. This treatment consider- 
ably increased the disruptive strength of the materials in 


most cases. Vulcabeston, however, was positively injured 
by baking, as might be expected. 
TABLE IV. 
Thick- E. M. F. E. M. F. Gradient Gradient 
Materials. ness. w when when when 
cold. | baked. | coid. | baked. 
White Bristol-board ... | 12.8 2966 3488 | 240.6 | 279 
1 a 12.2 2988 8550 244.5 291 
tt 12.6 2975 8580 | 288.7 | 284.8 
ee 12.2 2888 8425 | 282 281. 
Red fibre.............. 80.9 9500 9900 307.5 820.4 
A EEEREN 80.4 8966 9900 | 295 825.6 
e 31.0 9000 * 290.8 
5 80 9 8066 9700 261.0 814. 
e Bes 59.8 7700 9800 | 120.9 163.9 
„ ERRETEN 60.5 8200 9700 | 188.8 | 148.8 
Black fibre............ 70.9 7200 9700 101.5 186.8 
Preas-board....... 28.2 9400 8 405.2 
„ aaas 238.4 8650 9500 | 3869.2 | 405.9 
„ eee 28.5 9400 el 400 
„ 23.2 9800 9875 422.4 425.6 
e 23.3 9400 10000 | 408.4 | 429.2 
Vulcabeston .......... 75.4 6000 5100 79.5 67.6 
e sae eet 73.2 5500 4500 76.1 62.3 
5 70.1 5700 5000 81.8 71.0 
„ 72.6 5750 5100 79.2 70.2 
W re 48.5 8700 76.8 75.9 
e 44.9 4700 8775 104.7 88.6 
„ 42.8 4000 8850 98.4 89.9 


In the above table the marks * indicate that the specimens 
would not break down within the range of the voltmeter. | 


Tests of mica were also made. These were clamped be- 
tween plates as was the case with the fibre. The specimens 
were broken down in two ways: First, by simply clamping 
the mica between the plates. In this case the coronal dis- 
charge mentioned by Mr. Steinmetz® was noticed, but in 
our opinion this is an element which introduces much uncer- 
tainty. To overcome this difficulty a number of pieces 
were tested by dipping the plates with the mica between 
them, in boiling paraffine and breaking down the mica when 
the paraffine was hard. This method was suggested by 
Professor Pupin and was found to entirely prevent the 
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coronal discharge which is very objectionable, since it has 
the effect of gradually burning the insulating material and 
does not give a fair test. 


TABLE V. 
Thickness. E. M. F. Gradient. 
Mica without paraffine.... 8.4 7600 2235 
„ Se or 1.9 8200 1679 
66 8.9 * 
“ 11.5 * 
Mica with paraffine....... 1.7 5000 2935 
ee. Slats 2.0 5700 2850 
W ET 3.7 5900 2185 
„„ Rn 3.7 6000 2222 
s TEE 2.8 5400 1929 
1 3.2 6200 1988 
) Ga 8.1 5100 1646 
„„ 8.4 6800 2000 
WW oreo 4.6 4800 1048 
ieee 5.1 6100 1198 


* Above limit of voltmeter. 


TABLE VI.—SHOWING THE STRENGTH OF DIFFERENT PAPERS. 


Thick- E. M. F. E. M. F. Gradient} Gradient 
b hen wh 


mils. cold. cold. | baked. 
White writing paper. 3.5 816 841 240 
Light-brown paper... 89 | 841 | 845 | 316 | 217 
Dark. brown paper 4.5 741 841 165 187 
Oiled paper. 4.8 816 165 


nN A 


Oiled paper was found to have no perceptible change in 
its disruptive strength after being baked. 

For convenience in practical work Table VII shows 
the maximum differences of potential allowable between 
adjacent layers of different sizes and coverings of wires. 
With wires coated with shellac 25 volts can be added to single 
and double cotton covered and double silk covered wires. 
On account of the danger of mechanically injuring the 
insulation of single silk covered wire 1 about . 001 
inch thick), by putting on the shellac, it will hardly pa 
to use this method of extra insulation. If single silk 
covered wire must be used it would be better to boil it in 
paraffine than to use shellac. 

In this table a factor of safety of four is taken, that is 
to say, the actual E. M. F. required to break through the 
insulation is four times that given in the table. 


TABLE VII. 


B. & 8. Gauge No. Max. Diff. of Potential allowable. 


Insulation. 
| 


22 S. C. From 100 to 150 
22 D. C. „200 250 
22 8. 8. „ 100 140 
22 D. 8. „185 185 
16 S. C. „“ 120 170 
16 D. C. „ 200 260 
16 8. 8. iy 70 120 
16 D. 8. 1380 180 
10 8. C. „140 “ 190 
10 D. C. „ 300 “ 840 
10 8. 8. „160 210 

D. 8. 100 150 


The conclusions derived from these tests are that the 
value of cotton and silk insulation depends almost solely 
upon its thickness. It also appears to be little if any bet- 
ter than the same thickness of air insulation. It is difficult 
to positively determine this point, because authorities dif- 
fer so widely in regard to sparking distance in air’. 
When we consider, however, the fact that cotton and silk 


7. See Steinmetz 1 5 Note on Disruptive Discharge, Trane. Amer. Inst. Elec. 
Eng., Vol. 10, Table XV. and Fig. 9. 
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insulation are really very porous, there is every reason to 
expect that they are practically equivalent to air. The 
sameis true of most kinds of paper, and other materials that 
are sufficiently porous to absorb water, forexample. All that 
the cotton and silk do is to keep the wires apart and they 
merely require to be non-conductors themselves. It should 
be remarked, however, that silk covered and shellacked 
wires were found by Mr. Luquer, in the tests already noted, 
to bemuch less affected by moisture, and are therefore better 
on that account. This, however, merely means that cotton is 
very hygroscopic and absorbs much more water than silk 
and becomes a semi-conductor. If now we consider substances 
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such as mica, glass, hard rubber, etc., which are perfectly 
non-porous and impervious even to gases, we find them to 
be far stronger against disruption than the same thickness 
of air or silk covering. Thus, compare No. 16 double silk 
covered wire in Table I with the second sample of mica in 
Table V. The former has a thickness of 2.3 mils of insula- 
tion on each wire making a minimum distance of 4.6 mils 
between two adjacent wires, and breaks down at 737 volts, 
while the mica is only 1.9 mils thick and gives way at 3,200 
volts. The mica is less than half as thick and stands over 
four times the voltage! There is evidently a radical differ- 
ence between these two classes of insulators. 


ELECTRIC TRANSPORTATION DEPARTMENT. 


THE CAYADUTTA ELECTRIC RAILROAD. 


Early in the summer of 1891 a party of gentlemen, all more or 
less acquainted with men and matters at Gloversville, Johnstown 
and Fonda, New York, conceived the plan of building an electric 
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County Electric R. R. Co., also hindered the incorporators in the 
earlier stages of the work. 

The first step taken, therefore, was the securing of the Glovers- 
ville Electric Street Railroad Co.’s franchise and a bonus from the 
company for building the road. The Fulton & Montgomery 


STREET SOENE IN GLOVERSVILLE, SHOWING ELECTRIC RAILWAY. É 


railroad to connect these three thriving towns. Gloversville is a 
young city of 15,000 people, Johnstown has 9,000 and Fonda is an 
important station on the New York Central & Hudson River R. R. 
with a population of about 3,000. Many elements contributed to 
the difficulty of bringing this enterprise to a successful comple- 
tion; among them the opposition of the Fonda, Johnstown and 
Gloversville (steam) railroad and the Johnstown, Gloversville and 
Kingsboro Horse R. R., the franchise and organization of the 
Gloversville Electric Street Railroad, and competition for fran- 
chises in Johnstown and Fonda by the Fulton & Montgomery 


County company was next defeated in both Johnstown and 
Fonda, and early in the on of 1892 a corps of engineers in 
charge of Chief Engineer W. man Reed began preliminary 
surveys for the road, which was to be built on a private right of 
way instead of the highway. This was made necess on ac- 
count of the proposed carrying of freight, which was to be a large 
part of the business of the new company. Not only was it im- 
possible to procure franchises for the freight traffic along the 
main highway, but the grade of the highway would not permit it. 
A route was determined upon, the survey completed and specifi- 
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cations prepared for bids in July, 1893, and on August 2 the con- 
tract was signed for the entire building and equipment of the road. 
This contract contemplated the completion and operation of the 
road by Dec. 2 of the same year, but it was not until July, 1898 
that the main line to Fonda was in operation. In the meantime 
the Cayadutta people had secured control of the Johnstown, 
Gloversville and Kingsboro Horse R. R, the N of which 
for electrical operation was nearly completed, finished the re- 
building of the road, leased it and begun its operation from the 
Cayadutta power house on May 18, 1898. It has since been oper - 
ated as a part of the Cayadutta system. 

The construction of the main line, about nine miles long, in- 
volved the excavation of 175,000 cubic yards of earth and rock, 
the building of three pieces of trestle, two iron bridges and about 
1,000 yards of masonry. The track is of 56 pound T-rail, laid on 
6 x 8 x 8 hard wood ties two feet between centres. The overhead 
line is of bracket construction with No. 0 copper trolley wire and 
six No. 0000 co feed wires running from the power house in 
Johnstown to Fonda, five miles south, and four No. 0000 feed 
wires to Gloversville about four miles north. Besides the main 
line there is a two mile loop in the village of Johnstown and a 
four mile belt line in Gloversville. On unpaved streets T rail, 
planked, is used with satisfactory results, while on paved streets 
Johnson 80 pound girder rail is laid, spiked directly upon vulcan- 
ized Virginia pine ties. : 

The power house is in Johnstown on the bank of a bright, pure 
stream of water furnishing an ample water supply for the boilers 
and for condensing purposes. It is a substantial brick building 
about 70 x 90 feet, containing three 150 h. p horizontal tubular 
boilers, one 800 h. p. and one 150 h. p. Russell four valve compound 
engine with condensers, pumps, heaters, etc., and ample room 
for the plant of General Electric M. P. 100 generators. The car 
house is a frame building 150 x 68 feet located in Gloversville, 
the headquarters of the company. There is a paved pit under the 
full length of each track. 

There is one unique feature in regard to the rolling stock of 
this road worthy of especial note as indicating a line of advance 
in electric railway practice. The four cars which run over the 
main line between Gloversville, Johnstown and Fonda are 85-foot 
combination cars running always in the same direction and turn- 
ing on a Y at each end of the line. First is the motorman’s com- 
partment, then a baggage room 8 x 8 feet, a smoking room of the 
same size, and a women’s compartment 18 x 8 with a four-foot 
rear vestibule. These cars are very popular and have been found 
to be just the thing for interurban service on which they run. 
There are also eleven 18-foot vestibule cars for the local lines, four 
trailers and a summer equipment of five ten-bench and twó twelve- 
bench open cars. The combination cars first referred to and four 
of the 18-foot cars were made by the Gilbert Car Mfg. Co., seven 
18-foot cars and trailers by the J. G. Brill Co., and the open 
cars by the Ellis Car Co. cGuire, Brill and Taylor trucks are 
used. General Electric W. P. 30 motors propel the 18-foot cars 
and Westinghouse single reduction motors the 35-foot cars. 
All the closed cars are equipped with DeWitt sand boxes and 
Brill track scrapers. An important part of this road’s eguipment 


is the snow plough manufactured by the Massachusetts Car Co., 
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of Boston. The snow falls in Gloversville and Johnstown are very 
heavy and the electric plow has won the highest commendation 
for its work this winter. It is a nose plow, the nose being three 
feet high and concaved, and is provided with wings. 
_ The Cayadutta electric railroad has done an excellent business 
since it began operation, and the outlook for the future is good. 
The last of the opposition was ended last summer when a syndi- 
cate of Cayadutta people purchased the Fonda, Johnstown and 
Gloversville steam railroad. The roads have since been operated 
in harmony and the electric system will soon be leased on favor- 


THE ELECTRICAL ENGINEER. 


[Vol. XVII. No. 308. 


able terms to the steam road. The result will be the abandon- 
ment on the part of the Cayadutta road of its freight ok E 
and the throwing into its hands by the steam road of the bulk of 
the nger business. 

the Companya lines are single track with turnouts. Cars 
are operated on the schedule exactly similar to those of steam 
railroads, instead of under certain regular headway as is usual on 
electric roads. Each conductor is provided with a time table 
showing the time each car is due at each turnout, and meeting 


Mr, T. C. FRENYEAR. 


points are indicated by a circle around the figures. There is 
probably not another electric railroad in the country operated 80 
closely to schedule time. A record is kept of each trip’s earnings 
and cars are taken off or put on as the traffic warrants. 

Most prominent in the inception of an enterprise which has 
revolutionizod the railroad situation in Fulton County and has 
involved $2,000,000 worth of railroad property were ae ae OF 
Frenyear, at first secretary and for the past two years general 
manager of the Cayadutta company; Hon. Everett Smith, the 
first president of the company and at that time Mayor of Schen- 
ectady ; Hon. J. Ledlie Hees, its first treasurer. now treasurer of 
the Fonda, Johnstown and Gloversville Railroad, cashier of the 
National Mohawk River Bank of Fonda and deputy state treasurer ; 
and Hon. Jas. Shanahan, ex-state superintendent of public works 
and formerly president of the Cayadutta Electric Railroad and 
now president of the Fonda, Johnstown and Gloversville Railroad. 

The enterprising management of the company last summer 
began the development of a beautiful park on its main line be- 
tween Johnstown and Fonda. This Park covers about 25 acres of 
wild and picturesque country with a brook running through it. 
A dancing pavilion, refreshment stand, band stand and numerous 
summer houses, rustic seats, beautiful walks and pure cold spring 
water are among its many attractions. During the summer 
scarcely a day passed without one or more picnic parties enjoying 
the beauties of Cayadutta Park. It is intended also to make an 
artificial ponn of three or four acres which will add much to the 
beauty of the place. 


THe Geneva (N. Y.) ELECTRIC RarLRoaD will be in running 
order within sixty days. The line at first will cover about five 
miles of streets in Geneva, although the franchise provides for as 
many miles more. 
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ELECTRIC HEATING FOR STREET CARS. 


The use of electric heaters for street cars propelled by electricity 
has already passed the experimental stage. 
strated during the past two winters to be both electrically and 
commercially successful and are now very generally adopted all 
over the country by street railway companies. At the present 
time over two hundred electric street railway lines in the United 
States are equipped in whole or in with electric heaters. 
Comparative testa have been made between the electric heaters 
and the coal stove, and with most satisfactory results. 

The cost of operating electric heaters depende upon the cost of 
current, and this varies greatly in different localities. The average 
cost, however, per car day is about 25 cents. At Niagara Falls, 
N. Y., the street railway company has 88 electric heaters in oper- 
ation on its cars. The extra cost per day for coal burned to gen- 
erate electricity to operate the heaters is 75 cents, and it is esti- 
mated that the total cost per car 1255 is 1854 cents, or about 5 
cents in excess of the cost of operating coal stoves. 

In figuring from a commercial stand point, one must take into 
consideration the following points: Electric heaters are installed 
at different points in the cars, are attached to the seat riser, do 
not take up any passenger space, and the heat is more evenly 
distributed than by a coal stove ; there is no odor, dirt, dust or 
smoke in connection with their use, and they require absolutely 
no attention from tbe time the car leaves the barn in the morning 
until its return at night, and then only toturn on and off the switch. 
The heat can be regulated to suit the conditions of temperature 
and weather. There is less risk of fire and the cars are not warped 
out of shape or the ceiling or roof burned, as is often the case 
when coal stoves are used; nor is the car cut or disfigured in any 
way. There is but one coal bin, —that which supplies the power 
house, no handling of coal at various points along the route, no 
handling of coal fn tbe cars to increase labor for keeping clean 
and to neceesitate the touching up of fires” in cars at frequent 
intervals; all of which saves expense. 

On elevated roads where cars are prone by electricity and 
where all the disagreeable features of burning coal in locomotives 
in the midst of a city are done away with, policy would also 
dictate the removal of the same features from passenger cars. 
The cost of electric heaters at present is not excessive and 
the depreciation not so much as that of coal stoves. 

During this winter the Central Electric Heating Co., have 
made an elaborate series of tests on the cars of various roads 
equipped with their heaters, in which thermometers were placed 
in various positions inside the car and on the platforms. These 
show that the electric heaters maintain the temperature at from 
25 to 80 degrees above that of the outside air, but what it most 
important, maintain an even tem ture over the entire car. 
Thus on a test made on the Atlantic Ave. Railroad, Brooklyn, 
N. Y., on Feb. 24, on an 18-foot car, the outside temperature for 
the trip averaged 7 degs. Fahr., while the temperature inside the 
car averaged 39 aces abr. Only four heaters of the B” style 
were employed and the current averaged 57 amperes, which at 
the average E. M. F. of 486 volte on the line, shows the low con- 
sumption of 2,825 watts. On another test with the outside tem- 
Pererure averaging 28 degs. Fahr., the car was maintained at over 

5 degs. Fahr. This is a remarkable showing, and indicates the 
passing of the car stove. 

It is claimed by Mr. Silliman, electrical engineer of the Atlantic 
Avenue Railway Company, that the extra space obtained in their 
cars by using the American electric heaters more than pays for 
the extra amount of current consumed to operate them, and that 
these cars have been plenty warm even in extreme weather. The 
following are some of the roads using the American elec- 
tric heaters : 

Atlantic Avenue Railway Co., Brooklyn, N. Y.; Cincinnati, 
Newport & Covington Railway Co., Cincinnati, O.; N a Falls 
& Suspension Bridge Street Railway Co., Niagara Falls, N. T.; 
Youngstown Street Railway Co., Youngstown, O.; Allentown & 
Lehigh Valley Traction Co., Allentown, Pa.; Allentown & Beth- 
lehem Rapid Traction Co., Allentown, Pa.; St. Louis & Suburban 
Electric Railway Co., St. Louis, Mo.; Tonawanda Street Railway 
Co.. Tonawanda, N. L.; Rochester Street Railway Co., Rochester, 
N X.; Rochester Electric Railway Co., Rochester. N. L.; Norris- 
town Passenger Railway Co., Norristown, Pa.; Paterson Central 
Railway Co., Paterson. N. J.; Brooklyn City & Newtown Railway 
Co., Brooklyn, N. Y.; Shenango Street Railway Co., Sharon, Pa.; 
Lake Rowland Railway Co., Baltimore, Md.; La Fayette Street 
8 v Lafayette, Ind.; Steinway Railway Co., Long lsland 

ity, N. Y. 


THE GETTYSBURG EBLECTRIC ROAD. 


THE GETTYSBURG ELECTRIC RAILWAY, which was forced to 
abandon work on the battlefield last June for want of money, and 
which was almost in a receiver’s hands three weeks ago, has put 
a gang of men at work in the ‘‘ Valley of Death” to blast out the 
rocks just where the operations were interrupted last year, The 
railway people say the road will now be finish ed, 
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CLAIMING THE $50,000 PRIZE. 


The Lawrence Electric Co. of New York City has entered a 
claim to the $50,000 prize offered by the Metropolitan Traction 
Co. of New York for the best electric system that needs no trolley 
and is as cheap and efficient as the cable. 


' THE NASHUA ELECTRIC RAILROAD COMPANY, 


THE contract for the building and a of an electric road 
of about 100 miles in length, in Brooklyn, N Y., has just been 
signed, through the efforts of Mr. William A. Boland of Boston. 
The road will be known as the Nashua Electric Railroad Com- 
pany, and its construction will cost about $12,000,000. It is to be 

uilt by the Johnstown Rail Company of Johnstown, Pa., and its 
supplies are to be drawn from the General Electric and Westing- 
house companies. 


THE TROLLEY IN CHICAGO. 


By a very large majority the city council, at its regular meet- 
ing on March 5, the ordinance giving the Chicago City 
Railway Company the right to use the overhead trolley system on 
22d, 26th, Bist, 39th, 51st, 79th and part of a number of other 
streets, including Halstead street, south of Archer avenue, Went- 
worth avenue and Vincennes avenue. The ordinance has met 
with vigorous opposition from the business men and residents of 
the neighborhood of those thoroughfares. Mayor Hopkins has 
not yet decided as to whether he will veto the ordinance or not. 

The North Chicago Electric Railway Company ordinance was 
passed with all the amendment: offered by the mayor save the 
one relating to the single fare from the heart of the city to the 
terminus of the line. 


STREET RAILWAY FINANCIAL ITEMS. 


THE governors of the Baltimore Stock Exchange have listed 
$500,000 additional of the first mortgage 5 per cent. 80-year gold 
bonds of the City and Suburban Railway Company. This makes 
the issue to date $2,430,000. The total authorized issue is 
$3,000,000. 


THE entire issue, $750,500 of 5 per cent. 80-year gold bonds of 
the Hestonville 5 Railway Company, principal due May 1, 
1924, has been taken by E. B. Smith & Co., bankers of Phila- 
delphia. The issue has been underwritten, but a portion will 
shortly be offered to the public at 101. 


PITTSTON (Pa.) STREET CARB COMPANY 6 per cent. bonds to the 

amount of $200,000 are offered for sale at 108 and interest. The 
incipal and interest are guaranteed unconditionally by the 
ilkesbarre and Wyoming Valley Traction Company. 


ACTIVITY OF THE JERSEY CITY TRACTION CO. 


Jersey City is now practically an electric railway city, almost 
every inch of the present 52 miles being trollied, while franchises 

rmit tracks for 30 miles more. The Consolidated Traction Co. 
bas spent $1,000,000 on the work. It has about 150 motor cars 
now in use. Mr. David Young, the active general manager, is 
getting ready for a fine new power house, of about 1,500 h. p., it 
is said. 


SUCCESS OF THE LIVERPOOL ELECTRIC ELEVATED RAILWAY. 


The Liverpool Electric Elevated Railway, which has been in 
existence about a year, has proved completely successful in opera- 
tion. It is five miles long, and its total cost, including equipment 
and all other charge, has been $2,750,000. A five-minute service 
of trains is maintained with perfect regularity, and so far without 
mishap of any kind. Ona recent holiday 40,000 passengers were 
carried in eight hours. 


WESTINGHOUSE MOTORS FOR THE BOSTON WEST END. 


Mr. Samuel Little, the president of the Boston West End Rail- 
way gave Mr. Lemuel Bannister, of the Westinghouse Elec. and 
Mfg. Co., last week, an order for 150 motor car equipments while 
there is a further order for 50 more should they be needed to meet 
increase of traffic. 


THE TROLLEY ON THE ERIE CANAL. 


An investigation is being made by a committee of the New 
York State Legislature as to the contract recently entered into by 
Supt. Hannon with the Cataract General Electric Co., discussed iu 
our columns last week. 
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MISCELLANEOUS. 


EXPERIMENTS ON HIGH FREQUENCY CURRENTS 
BY DR. D’ARSONVAL. 


WE have already referred to the experiments of Dr. d’Arsonval 
with high frequency currents and their physiological effects, and 
in our issue of August 9, 1898, we deseribed the auto-conduction 
effects obtained by that celebrated electro-physiologist. M. C. E. 
Guillaume, in a recent number of La Nature describes some 
further interesting details of these experiments. Among these 
we find one. illustrated in Fig. 1, in which the operator's arms and 
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IN AUTO-CONDUCTION. 


body, including in circuit an electric lamp, form the secondary 
to the coil attached to the high frequency apparatus. The lamp 
held in the hand in this way lights up without the experimenter 
being able to feel the slightest shock. Similar results are obtained 
by the operator placing himself within a solenoid, such as that 
illustrated in Fig. 2, and grasping the terminals of the lamp. 


AN INTERESTING TRANSMISSION PROPOSED IN CALIFORNIA. 


WHAr is designed to be the largest transmission scheme yet 
projected in the west, was brought to 8 05 in a recent incorpora- 
tion at Sacramento, California, of the Clear Lake Electric Com- 
pany which proposes to transmit 40,000 h. p. from a point near 
Rumsey, Yolo County, to San Francisco, a distance of 75 miles. As 
the name of the Company implies, water is to be taken from Cache 
Creek, the overflow of Clear Lake, at a point near Rumsey, whence 
it will be taken through three water mains, each six feet in di- 
ameter, for a distance of ten miles where a fall of 500 feet will be 
attained. As stated, this will realize about 40,000 h. p. At pres- 
ent the consumption of power in San Francisco is about 55,000 
h. p. and inasmuch as the cost of coal in that city is high, rang- 
ing from $6.50 per ton up, it is belived that a ready market will be 
found for all electric power that may be delivered. 

One of the most interesting features in connection with the 
transmission is the method by which it is proposed to carry the 
power across the bay of San Francisco. The geography of the 
country is such that this must be done, otherwise the distance of 
transmission would be increased to probably 150 miles. It is pro- 
posed that the line potential shall be 25,000 or 80,000 volts and that 
step down transformers shall be placed in a sub-station located at 
or near the water front of Oakland whence the current will be 
taken at a materially lower potential across the bay into San 
Francisco, a distance of eight or ten miles. It has not been deter- 
mined as yet what this secondary voltage will be. As will be ob- 
served, many important details are still very indefinite. 

The incorporators of the company are, James Armstrong, 
President of the Sonora Electric Light Company of Sonora, and 
President and General Manager of the Pacific Electrical Storage 
Company; James H. Culver, Secretary of the Mechanics’ Institute, 
San Francisco, Francis X. Simon, of the firm of Palmer & Rey; 
J. B. Treadwell, Cap aun and Cameron H. King, Attorney, all 
of San Francisco. The company is capitalized at $5,000,000. 


CAMDEN, ME., LOOKING BACKWARD. 


THE city of Camden, Me., has taken a long step backward by 
voting out its arc lights for the coming year, which will leave the 
streets in entire darkness. The city has also voted to have no 
night watch. The people are to go to bed at 6 p. m. until further 
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notice, but as the place is a delightful summer resort, it is hoped 
that the finances may pick up in time for summer trade. Mean- 
time, the beautiful town of Rockport is thinking of putting in 
arc lights and Thomaston, Me , pro to increase its plant; s0 
that the news from Maine is not altogether one way. 


LETTERS TO THE EDITOR. 


A BIG OPENING FOR SMALL ARCS. 


THERE can be no doubt that the introduction of small ares on 
our lighting circuits will be an important step towards the attain- 
ment of an ideal method of illumination. Attempts have been 
made at various times to perfect a system of this kind, but not 
with any appreciable d of success. Again, lack of homogene- 
ity in the carbons, and other causes, have made it extremely 
difficult to run small arcs efficiently, but the comparatively short 
life Of the electrodes has unquestionably been the great er 
to the commercial introduction of small candle power arcs. It is 
well known that in order to run a small or low candle power arc 
efficiently, it is necessary to use a carbon of a very small diameter. 
With such a carbon, of normal length, a life of from six to eight 
hours may be attained, but this is not sufficient to compete with 
the incandescent lamp, even though the candle power of the 
former, per unit of energy consumed, be much greater than that 
of the latter. 

So much for the open-air arc. Now with the enclosed arc, or 
the new incandescent arc light” as it has been called, the con- 
ditions are very different from those that have heretofore existed. 
The difficulties that have always stood in the way of the success- 
ful application of small arcs are not met with here. I have found 
it feasible to run arcs of 14¢ to 3 amperes and not more than 150 
watts — about the same amount of energy consumed by a 50 c. p. 
incandescent lamp. The life of a pair of electrodes has in some 
cases been several hundred hours; indeed the life of the negative 
electrode has exceeded that of the incandescent lamp itself! I 
need hardly say that results of this character have been found im- 

ible in open air arcs. The inference to be drawn from these 
acts is clear. The problem of the small arc has been solved 
and we may look for a speedy introduction of enclosed arcs of one 
hundred and fifty candle power. L. E. HOWARD. 
` New Tom, March 28, 1804. 


BIG OPENING FOR SMALL ARC LAMPS. 


I have read the article on small arc lamps in THE ELECTRICAL 
ENGINEER of March 14, with much interest. The subject is one, 
of course, in which I am much interested, and I have given it 
considerable thought; in fact, as far as I know, I have pioneered 
the movement in the direction of arcs of low amperage, and the 
“ Bijou” lamps brought out by this company are the of the 
kind in commercial use, in this country at least. 

Nevertheless I think it is as important to set a limit, below 
which it is not commercially valuable to go, in the same way as 
it is, to set the limit in the other direction, as regards amperage. 
For instance, I do not think that the light from an arc of leas than 
2 or 279 amperes would have advantages which would not be 
overba Tier by the greater convenience of the incandescent 
lamps of 50 or 100 candle power, or of a cluster of such lamps. 

ut taking the figures I have named as a starting point, I be- 
lieve that the lighting of the future will be largely done in this 
way, and I believe also that it is necessary to still further bring 
down the size of the arc lamp, and to alter the design so that it 
shall be more in conformity with the kind of illumination it 
gives. S. BERGMANN, 

President, General Incandescent Arc Light Co. 
Naw York, March 31, 1894. 


THE DESIGN OF THE MILWAUKEE STATION, 


IN your issue of March 14th, there appeared an article on ‘‘ The 
Electric Railway and Illuminating Plant of the Milwaukee Street 
Railway Company,” by Otto Frick, and in the same issue an edi- 
torial inviting criticism and comment upon any part of the de- 
scriptive matter. The writer takes the liberty of making a few 
remarks relative to the boiler plant and certain statements which 
are made in reference to the same. 

The author states that at the time of adopting these boilers, 
they were the only ones on the market capable of su plying steam 
at the high working pressure, which is 160 pounds per square 
inch. Had the parties in charge of this plant, made even an ordin- 

investigation of the various boilers in the market at the time 
this plant was being designed, say three years ago, they would 
have discovered that the type of boiler which was adopted, 
was not the only one on the market capable of working at the 
steam pressure above mentioned. They would have found 
that there were several types of boilers, principally the Stirling, 
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which are specially adapted for high pressures. This company 
is in a position to manufacture boilers for a working pressure 
up to 800 pounds if necessary, and for considerably less money per 
h. p. than the type which has been adopted. Furthermore, it would 
have been entirely unnecessary, with the use of the Stirling boilers, 
to have divided the fire room into two fioors, as this type of boiler 
could have been placed, entire, with a slight modification, in 
the space now occupied by the two fire-rooms and all on one 
floor, which, to say the least, would have been much more prefer- 
able than the present design. The same method of handling the 
fuel and ashes which has been so excellently arranged, could have 
been utilized with a considerable reduction in the working mech- 
anism. FRED'K. A. SCHEFFLER. 
New York, March 22, 1894. 


DR. PUPIN ON THE BEHAVIOR OF AIR-CORE TRANSFORMERS. 


I NOTICE in your issue of March 21, a note by Messrs. Bedell 
and Crehore on a paper by E. C. Rimington On the Behavior of 
an Air-Core former when the Frequency is Below a Certain 
Critical Value.” I wish to state that I observed the phenom- 
enon experimentally some time ago in the course of an investi 
tion on the harmonic analysis of alternating currents. According 
to my investigations this phenomenon occurs certainly in all open 
magnetic circuit iron transformers and is not limited to any criti- 
cal frequency. I think that I have also observed it in closed mag- 
netic circuits, but in these it is so weak that it appears rather 


uncertain. 
M. I. Purim. 
COLUMBIA CoLL NOR, March 31st, 1801. 


WHY PRICES FOR ELECTRICAL STREET LIGHTING ARE 
REDUCED. 


THERE is probably no feature of service that is so great a terror 
to a central station company as street lighting. If a reasonable 
rice can be obtained for street lighting, most companies can pay 
interest on their investments, and a small dividend. If, however, 
they are compelled to take the street lighting eontract at a loss, 
to prevent being raided by some speculative company, or to silence 
for a time the clamor for a municipal plant, they must bid good- 
bye to interest and dividends, 

Mayors and councilmen, so disposed, invariably seize upon the 
opportunity offered by a renewal of the public lighting contract 
to place all sorts of burdens and restrictions upon the company as 
well as to cut down the price paid for street lighting. It is so 
easy and cheap to pose as friends of the people in this way, and 
to get themselves styled as heroes for great courage shown in 
attacking a n that most men, dependent for their hour of 
power upon a popular vote, do not have the courage to be just, 
when to be just would be unpopular. 

When a new contract is to be made, an enterprising paper 
ge mi- political club, or a person who has been stung by a reform 
bee, will collect a list of prices from a number of towns, omit 
every factor showing why a price is lower in one place than in 
another, or what the IA payen actually get for their money in 
any town, and then demand that the price shall be reduced to the 
lowest on the list. 

I have faith in the inherent honesty and sense of justice to be 
found in the American citizen of average intelligence. I believe 
if facts are placed before him in a clear-cut way, in a way that he 
can understand them to be facts, he will not be a party to an un- 
just act even though the attack is upon a monopoly. Itis because 
no evidence has been at command to show the fallacy of unjust 
statements, that they are so freely made and have such a disas- 
trous effect through being believed. In attempting to supply this 
deficiency, the difficulties one has to contend with are enormous, 
and none more so than the apathy, the want of a cordial response 
from a large majority of those whom the work is designed most 
directly to benefit. Managers whose lighting contracts do not 
expire until next Fall appear not to understand the necessity for 
making reports now to the end that the data may be collected, 
tabulated, and prepared F so that they may be ready 
for use at once when wanted. 

To illustrate some of these points I will take three examples: 

1. A manager was confronted by an unusually low price quoted 
from a certain town. An enquiry developed the fact that the 
price was the result of a three-cornered fight between companies 
seeking street privileges through a public lighting contract, and 
that the company taking the contract at the low price named was 
in the hands of a receiver. Men who are just will not ask a com- 
pany to make such prices. 

2. A manager says: I know the price was cut lower than we 
ought to go, but we had to take it rather than let the contract go 
to a competing company who wanted to raid us.“ 

8. Another manager says: ‘‘ We were confronted by a list of 

ices from towns all over the country that were lower than ours. 
e made the best bargain we could on the spot rather than have 
prices get lower.” | 
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In these instances cuts were made from five to fifteen cents 
per lamp per night. 

I have recently made a study to show the deceitfulness of low 
prices. I selected 79 towns located in eleven States in which all 
prices are $100 or less per lamp per year. I take into considera- 
tion the actual number of hours of service, and the price paid, and 
calculate the price for 3.000 and for 4,000 hours of service at the 
rate per hour actually paid. Again I selected 29 towns located in 
three States in which all prices are over $100 per lamp per year, and 
calculate the price for 4,000 hours of service at the rate per hour 
actually paid. The results of these calculations are shown in the 
following tables : | 


Towns PAYING Less THAN $100 PER YEAR PER ARO Lamp, 


A Av 
Number Number 
STATE. of of Proe sol prico toe 
Towns. Lamps hours. hours. 
Munle 4 287 $128.10 $170.80 
SC 18 1, 115, 153.60 
Vermont ....ccccccccscvccccccccs 8 180 141.00 188.00 
S see tieteasvesew 9 557 125.10 166.80 
New YorK.....essssoesossesesoeso 7 2.110 90.60 120.80 
Pennsylvania 9 2.874 81.60 108.80 
““ ile... . 9 1,882 98.30 124.40 
J 8 755 130.50. 174.00 
dn 8 6 1,824 122.10 162.80 
Hines ees 6 1,068 128. 164.00 
1711 E ew eee 5 1.181 114.00 15.00 
11 States 79 12,699 $114.98 $133.97 
TowNs PAYING OVER $100 PER YEAR PER LAMP. 
Number Number Av price 
STATE. of of or 

Towns Lamps. 4,000 hours. 

Massachusetts. 14 8,598 $146.00 

FFF 5 848 146.80 

New York.......... 5 10 5,459 144. 
8 BtateS...e........ Leooeecssooo 29 9,900 $145.87 


Is not this illustration sufficient to open the eyes of some man- 
agers who have submitted to acutin prices because they were 
not prepared to show the fallacy of the claims made against 
them? 

In these 108 towns there are 22,599 arc lamps used for street 
lighting. A cut of but one cent per lamp per night means a loss 
of $82,486.35. Is not this a sufficient reason to cause every man- 
ager to pay a moderate fee per year to secure complete and accu- 
rate data, properly valve fri and prepared for presentation to 
assist him in protecting his price when his present contract ex- 

ires? Such work is a growth and the more time there is between 
ita initial point and the day it is wanted for use, the greater will 
be its value when needed. Look at these figures: If a manager 
can get a council to contract for 4,000 hours service as the average 

rice per hour that is being paid in all towns where the price per 
limp per year is $100 or less, he will secure a price that will do 
him good as long as the contract runs. 

The study of prices simply indicates, it does not exhaust, the 
fallacies of lists of low prices. These tables do not take into con- 
sideration the watt-capacity of the lamps, the length of the con- 
tract, the protection given by the franchise, the cost of construc- 
tion, the length of circuits, the cost of fuel, the rates of tax- 
ation, nor any of the special burdens placed on companies, 
such as furnishing free supports for fire alarm wires, free lights 
for Council Chambers, a license tax on every pole, etc.; when all 
such details are properly reported by pai company I feel per- 
fectly safe in promising any ard ah at the critical time when 
it is called upon to renew its public lighting contract, assistance 
many times the value of all trouble taken by it in making correct 
reports promptly and of all fees paid to sustain the work of this 
Association. 

THE NATIONAL STATISTICAL ASSOCIATION, 
ALLEN R. FOOTE, 
Manager. 
WasHInaTon, D. O., Marcu 19, 1894. 


THE STORAGE BATTERY CHALLENGE. 


In the letter of Mr. Robert McA. Lloyd, published in your issue 
of March 14, criticising the storage battery challenge of the Elec- 
tric Storage Battery Company, he stated that there is something 
deplorable in the exhibition to which we are invited by the 
challenge of The Electric Storage Battery Company.” There is 


286 


undoubtedly something very deplorable in this to the manufac- 
turers of the inferior types of battery which have heretofore been 
making such loud claims to recognition and merit. 

Again he states: ‘‘The stream of time can be counted on to 
wash away all the worst fabrics of storage battery development.” 
In this I think he is seriously mistaken. Instead of being washed 
away, they have multiplied rapidly within the past 14 years since 
they came into existence, and those to.day having the least merit 
are making the loudest claims to recognition. 

Mr. Lloyd criticises the conditions that Messrs. Houston and 
Kennelly have proposed, under which the tests should be made. 
As these do not seem to be satisfactory to him, if he represents 
any manufacturer of storage batteries who is willing to compete, 
he may name the conditions under which the competitive test is 
to be made, and we have no doubt that that the chloride battery 
will show in such test instead of 50 per cent. at least 100 per cent. 
greater commercial value than any battery Mr. Lloyd can pro- 

uce. The challenge is not intended to exclude the zinc-lead bat- 
teries, Lelande-Chaperon type or any other type. We will meet 
any conditions necessary in any particular case. 

We are not surprised that various excuses are made, and 
reasons assigned for nobaccepting our fair proposition, that will 
enable the public to obtain reliable information as to the value of 
the various types of storage battery claiming merit. 


W. W. GIBBS, 
PRESIDENT, ELECTRIC STORAGE BATTERY Co. 
PHILADELPHIA, PA., March 14, 1804. 


INFORMATION WANTED ON INCANDESCENT ARCS. 


WILL someone conversant with ‘‘incandescent-arc” lamps 
please enlighten me on the following points: 

In the ordinary arc lamp, where the carbon points are 
to the atmosphere, I have always understood that the incandes- 
ence of the carbon particles detached from the positive carbon 
aided materially in producing a bright light. In the ‘‘ incandescent 
arcs,” where the destruction of the carbons is so slow, and there 
is little carbon vapor, does the same length of arc produce an 
equivalent amount of light? Also, the carbon vapor being a semi- 
conductor, is not a greater E. M. F. required to maintain a given 
length of arc in the closed lamp, where it is (practically) absent 
than in an open lamp where the vapor is present ? R. W. 

Wasnixo rox, D. C. 


SOCIETY AND CLUB NOTES. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS —SIMUL- 
TANEOUS MEETINGS IN NEW YORK AND CHICAGO. 


The 84th meeting of the Institute was held at 12 West 81st St., 
New York City, March 2ist. A paper On the Effect of Heavy 
Gases in the Chamber of an Incandescent Lamp,” was presented 
by Prof. W. A. Anthony of Vineland, N. J., Past-President of the 
Institute. The discussion was opened by Prof. Wm. Lispenard 
Robb of Trinity College, Hartford, Conn. A meeting of the Chi- 
cago members was also held simultaneously, at which the same 
paper was read and discussed at the Armour Institute. The author 
was represented at Chicago by Prof. Dugald C. Jackson of Madi- 
son, Wis. Through the courtesy of the Metropolitan Telephone 
and a, iy) Co., of New York, the American Telephone and 
Telegrap „ and the Chicago Telephone Co., telephonic com- 
munication was established between the two meetings, with Mr. 
A. S. Hibbard at the Chicago terminal and Mr. J. J. Carty 
in charge of the arrangements in New York. Both gentlemen 
are members of the Council of the Institute. The possibility of 
bringing distant audiences in touch with the author of a paper, 
was satisfactorily established, and before adjournment, President 
Houston, at New York, spoke over the wire to attentive listeners 
in both cities extending congratulations upon the success of the 
dual meeting, and informing the Chicago members that the report 
of the Committee on Units and Standards had been approved 
recommending the provisional adoption of the term gilbert ” for 
the C. G. S. unit of magneto-motive force, the weber for the 
C. G. S. unit of magnetic flux, the ‘‘ oersted” for the C. G. S. unit 
of reluctance and the gauss ” for the unit of flux density. About 
80 members and guests were present at the New York Meeting, 
and 40 in Chicago. The Chicago meeting was presided over by 
Mr. Angus Hibbard, who is a member of the Council of the 
Institute. 

At the Council meeting in the afternoon, the following Associ- 
ate Members were elected :— 

Cornelius R. Agnew, Electrical Engineer, Kinsman Block Sys- 
tem Co., 23 West 89th St., New York City; C. O. C. Billberg, 
Electrical Engineer, Thomas H. Dallett & Co., 8200 Arch St., 
Philadelphia, Pa.; William L. Bliss, B. S., M. M. E., Electrical 
Engineer, Riker Electric Motor Co., 24 Irving Place, Brooklyn, N. 
T.; E. R. Carichoff, Electrical Engineer, Sprague Electric Eleva- 
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tor Co., 126 West 84th St., New York City; Herbert B. Coho, En- 
5 Co., 208 Broadway, New York City; J. Fred. 

alletly, Electrician, Swift & Co., Chicago. III.; Henry Jackson, 
Telegraph Supt. and Engineer, The Lancashire & Yorkshire Rail- 
Ray o Horwich, Bolton-le-Moors, Lancashire, England; Edwin 
R. Keller, 4828 Springfield Ave., Philadelphia, Pa.; John W. Kirk- 
land, Electrical Engineer, General Electric Co., Schenectady, N. 
Y.; Leo A. Phillips, Westinghouse Electric and Mfg. Co., 98 
Green St., Newark, N. J.; William F. B. Rouquette, Proprietor, 
Rouquette & Co., 12 Wooster St., New York City; Henry A. Row- 
land, Professor of Physics, Johns Hopkins University, timore, 
Md.; J. Brodie Smith, Supt. and Electrician. Manchester Electric 
Light Co., 142 Merrimack St., Manchester, N. H.; Dr. Ernst Voit, 
Professor of Electricity, Technical University, Schwanthaler- 
strasse, München, Germany. 

The following Associate Members were transferred to Full 
Membership upon recommendation of the Board of Examiners :— 

Geo. H. Almon, Agent, Belknap Motor Co. and L. P. & D. 
Transmitter Co., Boston, Mass.; Ernst Egger, Electrical En- 
gineer, Vienna, Austria,; W. H. Brenner, Electrical Engineer, 

ontreal Street Railway Co., Montreal, P. Q.; Clark C. Haskins, 
City Electric Light Inspector, Chicago, IIl.; James S. Fitzmaurice, 
Chief Engineer Electric Light Branch, Sydney, N. S. W. Total 5. 
Upon recommendation of the Sub-Committee on Papers and 
Meetings, it was voted to hold the Annual and General Meetings 
of the Institute in Philadelphia, May 15th and 16th. 

As required by the Rules the Council also canvassed the nomi- 
nations received from the membership during the month of Feb- 
ruary, and prepared the following ticket for the coming election, 
ballots for which will be issued in April :—For President. Profes- 
sor Edwin J. Houston; for Vice-Presidents, Professor Wm. A. 
Anthony, Professor Francis B. Crocker, and Mr. James Hamblet; 
for Managers, Messrs. A. E. Kennelly, W. D. Weaver, Chas. S. 
ay ley and William B. Vansize; for Treasurer, Mr. George M. 

elps. 


PROF. HOUSTON ON THE FUTURE OF ELECTRICITY.” 


Prof. Edwin J. Houston delivered an address before the Young 
Men’s Christian Association, Philadelphia, on Thursday evening 
March 22, taking for his subject The Future of Electricity.” 

In assuming the role of a prophet: he said, one must needs be on 
one’s guard. So many marvelous achievements have been recently 
wrought in electrical science that the world has grown credulous 
and much is required to astonish it. This fact renders the labors 
of the prophet both easier and more dangerous ; easier, because no 
matter how rash his predictions, or how far he may endeavor to 
peer into the future, he is apt to find a ready belief in his pre- 
dictions ; more dangerous because this very credulity may tempt 
him to overstep the limits of prona ba 

The speaker then referred to a number of incidents illustrating 
the rapid changes wrought ponies chp the energy of electricity in our 
own time. He spoke of the work at Neversink Mountain where 
the current is generated down below in the valley and carries 
light and power to the top. Thales, he said, discovered the true 

ladin’s lamp in the year 500 B. C. The speaker then tolda 
number of amusing anecdotes appropos of the subject in hand and 
quoted passages from Oliver Wendell Holmes Broomstick 
Train.” He then quoted an article by himself published in 
Me Clure's Magazine for January, 1894, and recently reprinted in 
these columns, embodying his views upon the immediate 
future of electrical science and industry. He did not think 
that much improvement would be made along lines with which 
we are now well acquainted, agreeing in this respect with Prof. 
Elihu Thomson. There was, however, he added, a marked possi- 
bility for improvement for the production of artificial light, unac- . 
companied by heat. Ifthe future could produce light without 
sensible heat, the present forms of electric lighting would of 
necessity become uncommercial and inoperative, since the pro- 
portion of light emitted under the most favorable circumstances 
was but two or three per cent. while the proportion of heat was 
from 97 to 98 per cent. 

The near future may look presumably for the replacing of large 
arc lights by small ones. As regards a new method for the pro- 
duction of electricity directly from the burning of coal the signs of 
the times would appear to point to its early realization. The prob- 
lem would appear to be to produce electricity directly from the 
oxidation or burning of coal instead of first burning the coal to 
drive a steam engine, which in its turn drives a dynamo. Along 
the lines of such improvements even a . inefficient 
method would prove far more practicable the old method, 
since the best steam engine does not give as high as 18 per cent. 
efficiency, while another loss, small though it be, occurs during 
the conversion of the mechanical into electrical energy. The 
speaker referred to Mr. Tesla's experiments and quoted his state- 
ments that we should shortly have at hand the means to produce 
twice as much electricity from coal as is at present possible. 

From this point the lecture dealt with the electrical transmis- 
sion of power and the speaker gave some popular statistics of 
long distance transmission from the Lauffen-Frankfort experi- 
ments to the recent work at Niagara Falls. 


March 28,11894.] 
LEGAL NOTEs. 


THE EDISON SOCKET PATENT DECLARED EXPIRED.—EDISON 
ELECTRIC LIGHT CO. vs. THE ELECTRIC ENGINEERING AND 
SUPPLY CO. 


Judge Coxe sitting in the U. S. Circuit Court for the Northern 
District of New York has handed down a decision in the suit 
brought by the Edison Electric Light Co. against the Electric 
Engineering and Supply Co., of Syracuse. The suit involved the 
consideration of five patents all relating to improvements in 
sockets for incandescent lamps. 

The most important of these is that of T. A. Edison, No. 
265,811, Oct. 8, 1882. The 2nd and 8d claims of which were in- 
volved, as follows: l 

2. A socket for an electric lamo, adapted to be placed upon a gas-pipe or 
other suitable support, and provided with contact-plates forming the terminals 
of an electric circuit, and arran substantially as set forth. 

8. A socket for an electric lamp, ada to be placed upon a gas-pipe or 
other suitabie support, and provided with contact-plates forming the terminals 


of an electric circuit, and also provided with a circuit-controller inserted in 
one branch of the circuit for controlling the circuit, substantially as set forth. 


After a thorough discussion of the arguments the Court holds 
that the patent is valid but that it expired Dec. 14, 1891, in virtue 
of the expiration of the Russian patent granted Dec. 14, 1881, for 
10 years. Owing to the fact that suit was brought two months 
before the expiration of the patent an accounting is granted. 

The second patent issued to E. H. Johnson, No. 251,596 Dec. 27, 
1881, for an improvement in sockets and holders, next discussed by 
the Court, has heretofore been held to be the broad patent covering 
all sockets that have exterior metal shella. The fifth claim only 
was involved, as follows : 

5. In a socket for electric lampe, the combination, with interior insulating 
portions provided with circuit-connections, of exterior metal portions, forming a 
covering therefor, substantially as set forth. 

Reading the claims in connection with the specification the 
Court says: 

I think it must be held invalid for lack of patentability. One who covered 
the interior insulating portions of an electric light socket with such a case would 
infringe the claim without reference to the manner in which the terminals of the 

‘wires were connected to the binding posts. To provide such a care in view of all 
the prior knowledge on the subject did not involve invention. The socket looked 
better, but the case added no new function ; the old parts operated in the old way. 
Mr. Johnson has very likely made an ingenious and patentable improvement. 


but the difficuity is that the claim in controversy is not aptly to cover such 
improvement. 


The patent of Sigmund Bergmann, No. 257,277, Mav 2, 1882 
covering sockets of the Edison type, was sustained. The secon 
claim only was involved, as follows: 

2. In an electric socket, the combination, with the body of insulating material, 
of a plate in the bottom of the socket, and a horizontal screw ring located between 
the bottom plate and the mouth of the eocket, said plate and ring engaging op- 
posite parts on an entering base or plug, and serving to compress the base or 
plug between tbe terminals carried by it, substantially as set forth. 

Patent No. 298,658, May 18, 1884, to S. Bergmann, was with- 
drawn from the consideratien of the court during argument ; and 
in the case of claims 4 and 6 of No. 298,552, Feb. 12, 1884 to the 
same inventor, infringement was admitted and an injunction and 
accounting granted as well as in the case of the patent No. 257,277, 
but without costs. 

C. E. Mitchell and R. N. Dyer for complainants and Alfred 
Wilkinson for defendants. $ 


PHONOGRAPH TROUBLES. 


AN app caron has been made to the Court of Chancery, New- 
ark, N. J., by Thomas A. Edison and Col. E. Gouraud for the ap- 
pointment of a receiver for the Edison United Phonograph Com- 
pany, on the ground that it is an insolvent corporation. The bill 
claims that the directors of the company have pursued a policy 
contrary to the views of the holders of one-half of the company’s 
etock, which has resulted in the wasteful and injurious operation 
of the company, and caused its insolvency. It adds that the 
arrangement between the parties constitutes a trust to carry on 
the business in a way to be approved by the company, and prays 
that the trust be assumed by the court and a receiver appointed to 
carry on the business and investigate the condition of affairs so 
that the company may be wound up. The bill will be answered 
on March 29. 


MINNEAPOLIS, MINN. The a has won the suit 1 
the President of the city council against the city and the 
Company to procure the cancellation of the five years’ contract 
made in August 1892, between the city and the company for city 
lighting. Judges Smith, Hicks and Elliott filed their decision 

ch 6, declaring the contract invalid, as the city had no right 
under its charter, to incur debts or liabilities that cannot be paid 
out of the funds actually levied for and applicable to such pay- 
ments. | 
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LITERATURE? 


A Textbook of Electro-Magnetism and the Construction of Dyna- 
mos. Vol. I. By Dugald C. Jackson, B. S., C. E., Professor 
of Electrical Engineering in the University of Wisconsin. 
New York. Macmillan & Company, 1898. 281 pp. 5 x 774 
inches. Price, $2.25. Illustrated. 


THis book has been written especially for the class-room, and 
as such, contains much that would otherwise be omitted from a 
general work on the subject, while, on the other hand, it does not 
contain what would be found in a work intended for more general 
reading. Thus, for instance, we find practically no descriptions 
of dynamos, which have so often been described, and which it is 
actually a relief to find missing from a book of this kind. What 
the author has done is to try to impress upon the student, first, 
the meaning of the terms and quantities with which he has to work 
in the design of dynamo machinery, and then passing on to the 
treatment of the simple electro magnet and the magnetic proper- 
ties of iron. In these sections are described the most approved 
methods of determining the qualities of iron, and many useful 
curves are given showing the effect of various degrees of magnet- 
ization and of the impurities in iron and steel. ; 

The author then takes up the subject of electric pressure and 
its establishment in a magnetic field, beginning with the ideal 
slider and leading up to the conductor as wound upon the arma- 
ture, of which several actual examples are given. In the chapter 
devoted to the magnetic circuit of the dynamo, the leakage, re- 
luctance, influence of pole pieces, etc., are taken up, and in the 
succeeding chapter the author has elaborated to a considerable 
degree this latter development in dynamo construction, viz., the 
compensation for cross magnetization and the effect of brush con- 
tact. He has here introduced very properly the latest method of 
compensating for the effect of cross magnetization due to Profes- 
sor H. J. Ryan, and the latest device of Sayers for preventing 
sparking. Characteristic curves, regulation and efficiencies are 
treated of in separate chapters, which are accompanied by numer- 
ous curves and diagrams illustrative of the text. A final short 
chapter is also devoted to multipolar dynamos. 

s it is the author's object to bring home to the student the 
theory and fundamental principles, he occasionally assumes con- 
ditions which are probably scarcely ever met with in practice, 
but it would be unfair to criticise this treatment of the subject in 
a work ostensibly intended oply as a text book. After all, whether 
it be in electricity or any other branch, the thorough and com- 
plete undertanding of the fundamental laws and theories is the 
prime object to be striven for in the class room. Once these are 
thoroughly understood, there application to actual machines, of 
which there are so many already in existence to guide one in the 
design, is a simple matter. The work as a whole is a very con- 
cise presentation of the subject and can be studied with much 
profit by all who are pursuing a course in dynamo design. 


The Electrician Electrical Trades Directory and Hand Book, for 
1894. Twelfth year. London, 1894. The Electrician Priut- 
ing & Publishing Company. 846 pp.+CXXXI. 


Besides the usual Index to British, Colonial, Continental and 
American electrical firms and individuals engaged in electrical 
work, the directory, as in previous years, contains a vast amount 
of miscellaneous information, the latest standard rules, Board of 
Trade regulations and various data on the safe carrying capacities 
of wires, etc. We also find a complete list of central lighting sta- 
tions of the United Kingdom, including those at work and pro- 
jected. The biographical section contains sketches of the careers 
of no less than 262 prominent electrical engineers and others 
identified with electrical science. The Directory has been very 
carefully revised and is well up to date. 


OBITUARY. 


PHILIP HERZOG. 


Philip Herzog, an old friend of Kossuth and a resident of this 
city, died last week at his home, 45 East Thirty-first Street. Mr. 
ET was in his sixty-ninth year. He was born in Hungary. 
In 1850 he fled to this country with other refugees of the Hun- 
garian revolution. When Kossuth came over and was given a 
reception in this city it was Mr. Herzog who introduced him. Mr. 
Herzog was made one of the Appraisers of this port under Lincoln. 
He was an ardent Republican. For some time Mr. Herzog had 
been treasurer of the Herzog Teleseme Company, at 30 Broad 
Street, formed to introduce the highly ingenious inventions of 
his son, Dr. F. Benedict Herzog. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U.S. ELECTRICAL PATENTS 


ISSUED MARCH 13, 1894. 


‘Accumulators 2— 


5 Battery, E. R. Whitney, Manchester, N. H., 516,258. Filed Feb. 
* Consists of a number of insulating trays placed one above the other and 
having positive and negative plates supported on their inner and outer sur- 
Bulich for Secondary Datterive, H. Muller’ Nuremberg, Germany, 516,870 
or Secon es, H. Mu urem A . 
PP 
8 two con and two se e- ways com 0 
8 feces aiternatin with isolated pieces of metal, and a resistance 
with w the isolated pieces are connected. 


Alarms and Signals :— 


Flic An. „ For Safes, O. F. A. Sturts, San Francisco, Cal., 516,289. 
Electrical Protection for Windows, O. F. A. Sturta, San Francisco, Cal., 
516,240. Filed Apl. 11, 1893. 

Electromechanical Gong, M. Martin, Malden, Mass., 516,500. Filed Aug. 8, 


1898. 
„ Block Signal, J. D. Taylor, Chillicothe, O., 516,558. Filed May 


An automatio semaphore for steam ere. 
A. 1888. Railway Signal, I. L. Green, Kittanning, Pa., 516,596. Filed July 


An automatic electric block system for steam bore hg was 
; u 


Semaphore Si I. L. G Kittanning, Pa., 51 ly 22, 1808. 
2 8. a uah Signal, I. È Green, Kittanning. Pa., 516,598. Hia July 


Conductors, Conduits, and Insulators :— 


1 er, A. E. Johnson, 1 er) 8 ae July 6, 1 
m strap surrounding ea pro a e an 
lock for suspension. N 


Dynamos and Motors :— 


3 Current Motor, R. Lundell, Brooklyn, N. Y., 516,218. Filed July 

Employs a pair of stationary inducing field coils and a movable armature 
provi with a series of coils having their free ends attached to a current 
ene device, and fixed and movabie pairs of brushes connected by shunt 


ts. 
Electric Motor. O. F. Conklin, Dayton. O., 516, Filed Jan. 9, 1898. 
Employs a field magnet with two sets of coils enclosed by the armature, 
and a vertical rod with a cam loosely mounted thereon for making connec- 
tion with one or both coils. 
Dyan Electric Machine, F. J. Crouch, Portland, Ore., 516,208. Filed Feb. 


. 1898. 

Employs separable fields having flanged ends rem connected and 
means for vertically adjusting the connected fields within base frame. 
commutator Jor Electric Machines, O Olivetti, Ivrea, Italy, 516,447. Filed 

pl. 29, 

A commutator divided into a number of electrically seperated parts each 
consisting of a series of segments alternating with b insulating spaces, 
and b es for each separate part of the commutator so arranged that the 
brushes of the same polarity shall have successive and continual action. 
rei ric Current Regulator, C. D. Haskins, Brooklyn, N. Y., 516,487, Filed 

Claim 1 follows: 

The combination with a source of electricity, of a working circuit connected 
therewith, a regulator for contro said working circuit, a frictional de- 
yie to operate said regulator and an electric motor to actuate the frictional 
Syse m of Car Lighting, Heating, £c., I. N. Lewis, Fort Wadsworth, N. Y., 
516,495 Filed July 15, 1893. 

Claim 1 follows : 

In a railway car carried by a swiveling truck, the combination with a 
dynamo, power driven from the axle of said truck, of a power transmitting 

carried by an arm or bracket mounted on the equalizing bars of the 


truck. 
3 Lighting, I. N. Lewis, Fort Wadsworth, N. T., 516,496. Filed Sept. 6, 


Employs a storage battery and a self regulating dynamo feeding the bat- 
tery and having a field exciting coll fed from the battery and an opposing 
field coil in the main circuit with the armature. 

57 Regulating Dynamo, I. N. Lewis, Fort Wadsworth, N. Y., 516,497. Filed 
Regulation consists in increasing the strength of current with an increase 
of speed and by such increased current cutting down the increment of volt- 
age which would arise from the increased speed of rotation of the armature. 
(See THE ELECTRICO L Enoixeer, March 14, ey 

acne Motor Fa Street Cars, W. Baxter, Jr., Baltimore, Md,, 516,516. 

A alle having the armature concentrically mounted upon the car axle 
and a field divided into two 8 arranged on opposite sides of the vertical 
diameter of the armature; the upper and lower poles lyin in substantially 
horizontal planes between which entire machine is included. 

d Electric Fan Motor, J. F. Denison, New Haven, Conn., 516,524. 
Filed Jan. 9, 1898. 
Armature for mo Electric Machines or Motors, W. B. Sayers, Glen- 
wood, Bearsden. tland, 516,558. Filed Apl. 26, 1802. 

The sections of the windings are connected to the commutator strips b 
coils so wound upon the armature core that the current generated in each 
of them and the adjacent armature section will be in the same direction. 


Heating :— 


Automatic Heat W Apparatus, C. F. Goodhue, Boston, Mass., 516,- 
ar Aie A t tically operating dam in the furnace. 
n electric ap us automa yo pers e 
Electric Heater, J. O'Meara, New York, 516,506. Filed Dec. 22, 1892. 
A portable electric heater having a casing with lateral flanges and a series 
of changeable tops mye upon said flanges and varying the extent of the 
upper surface of the heater. 


Lamps and Appurtenances :— 


Regulating Socket for Incandescent Lamps, M. D. Greengard, St. Louis, Mo., 
516,484. Filed May 18, 1898. 

Employs a resistance in the socket of the lamp and a revoluble shaft with 
contacts for cutting in more or less resistance as d 8 

45105. Arc Lamp, F. L. McGahan, Indianapolis, Ind., 516,574. Filed Jan. 
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Claim 1 follows :— 


In an electric arc lam the combination of a Saming. B iral carbon maga- 
zine, with for fo the carbons to * of the same. 
are 


springs tre 

an opening in line with such centre through which the carbons 

to arms for holding such carbons, means for feeding the same, 
t connected to such spring arms. 


Measurement :— 
Safety Device for Electrostatic Measuring Instruments, W. E. Ayrton 
and T. Mather, don, Eng., 516,841. Filed Sept. 7, 18038. 
Claim 1 follows: 
In combination in an electrostatic measuring instrument a “safety termi- 
nal" having the metal parts inclosed in insulating material, safety fuse 
holder and short-circuiting device. 


Metal Working: 


Process of Electric Metal Working, H. Lemp, Lynn, Mass, and W. 8. 
Moody, Chelsea, Mass., 516,812. Fi Oct. 20, 1890. 

Employs an intermediate terminal making connection with the work placed 
between the two opposing terminals. 


Miscellaneous :— 


Magnetizing C J. D. Ihider,*Yonkers, N. Y., 516,004. Filed Nov. 18, 1802. 
Employs a double magnetizing circuit whose parts are in shunt relations to 

each other and wound in opposite directions. 

Electric Perforating Pen, A. D. Lewis, Canton. Mo., 516,212. Filed July 15, 


1893. R 

Hectric Lock, J. R. Donnelly, Fairfield, Me., 516,478. Filed Mch. 30, 1893. 
Adapted especially to money drawers. etc. 

Process of Coating Cast-Iron With Other Metals or Alloys, L. R. Nourse, 

Elgin, III., 516.551. Filed July 12, 1803. 

Donga for a Transmitter- „ O. F. Scattergood, Albany, N. Y., 28,111. 

Filed Dec. 28, 1893. 

for a Dial for Electrical Annunciators, O. F. Scattergood, Albany, 

N. Y., 28,112. Filed Dec. 28, 1898. 


Railways and Appliances :— 
Electric Railway, M. W. Dewey, ngracun; N. Y., 516,188. Filed July 6, 1889. 
Employs a traveling primary coll in electric connection with the line con- 
ductor moving in the vicinity of the car eval fo secondary coil; the former 
run in a conduit and being drawn along by magnetic attraction. 
Oar Lighting, W. M. Miner, Plainfield, N. J., 516,886. Filed Nov. 7, 1898. 
Employs a storage battery in series with the lamps and means controlled 
by the current for breaking and making the co: on between the battery 
and one or more substitute lamps. 
crowed 8 Electric Railway, F. L. King, Chicago, III., 516,874. Filed 
8 q . 
Employs a conduit with a flexible cover and armatures arranged upon the 
cover acting in conjunction with magnets carried by the car. 
or Trolley Device, O. Knapp, St. Louis, Mo., 516,492. Filed Nov. 2, 


Employs a fork swiveled at the end of the trolley pole and a spring 
sligh ey resisting any tendency to deflection. 

Elect Boden Supply System, J. F. Cummings, Detroit, Mich., 516, 508. 

Employs two distributing conductors and a contact device having rotary 
travelers arranged horizontally ; the slot be provided with elastic flaps 
adapted to fold over the opening when the car is not passing. 
feng ot Electric Railway, E. H. Brown, Salem, Mass., 516,626. Filed 

olors closed independent and separate sections of conduit each form- 
ing a surface conductor, a section of a continuous central rall, and an insula- 
ting inclosure, in combination with independent longitudinal switch contacts 
saon ing loosely within such inclosure. 

Ma ee 1 an for Bectric Railways, W. Lawrence, New York, 516,681. 
ay . 

Claim.—In a system of electric distribution, a main conductor. a contact, a 
connection from the main conductor to the fixed part of said “contact, a sec- 
tional working conductor, a rod connecting the moving conductor with the 
weighted lever, and a water tight casing inclosing the contacts and lever. 


Switches and Cut-Outs :— 


Hoe tonar, M Monulka; Bloomington, Ill., 516,217. Filed May 1, 1898. 

ollows : 
In an electrical resistance the combination with a series of plates, each 
of said plates having projections adapted to lie in contact with an ad- 
jacent plate, of means for binding said plates together. 
iro tric Switch, I. N. Lewis, Fort Wadsworth, N. Y., 616,498. Filed Oct. 12, 
The invention consists in the combination with a dynamo having a regulat- 


ing coil which cuts down the field upon increase of 8 of a pole 
changer between the coil and the armature and a controlling 
t or armature for said pole changer responsive to reversals of the 


magne 
direction of armature rotation. 


Telegraphs :— 
Telegraph A tus, J. A. Parker, St. Louis, Mo., and L. L. Summers, Chi- 
„ P 518583. Filed Feb. 28, 1898. 
Employs & series of revolving contacts adapted to send characters over the 
line, depression keys operating the contacts and means for bringing the 
keys and contacts into co-operation upon either a successive or a simulta- 
neous depression of the keys. 


Telephones and Apparatus :— 


THE NoN-ARCING METAL LIGHTNING ARRESTER, for alternatin 
current circuits, has created an urgent demand for a similarly ef- 
ficient and reliable lightning arrester suitable for street railway 
and other direct current circuits. 

The Westinghouse Company are, therefore, now introducing the 
Wurts non-arcing railway lightning arrester, which not only 
equals the non-arcing metal arrester in its efficiency and reliability, 
but even surpasses it in point of simplicity. This arrester has been 
thoroughly tested during the past season in frequent and violent 
thunder-storms, and in every instance has, it is said, proved all 
that is claimed for it. 


March 28, 1894.] 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE GIBBS ELECTRIC COMPANY’S NEW MULTI- 
POLAR APPARATUS. 


THar the design and manufacture of electric light and power 
apparatus has been reduced to a purely commercial will 
hardly be denied by any one who has taken the trouble to follow 
the development of this modern industry. A striking example of 
close application of well-known mechanical principios, coupled 
with scientific methods of electrical design, is to be found in the 
apparatus of the Gibbs Electric Co., illustrated herewith, and now 
being manufactured in any desired size at the company's works at 
Milwaukee, Wis. 

In designing the entire machine the salient features considered 
were: 1. The ination of all hand labor wherever possible, and 
the substitution of machine work therefor. 2. Perfect inter- 
changeability of all parts. 8. Highest possible efficiency, consist- 
ent with economical design. 4. Durability of all parts in the 
highest degree. 

As one of the means of arriving at the above results, the frame 
of the machine is built in but two parts, consisting of a circular 

oke, with four integral, inwardly projecting pole pieces, the 
Front or commutator end bearing arm being also cast integral with 
the frame, Fig. 1. To allow of removal of the armature, the rear 


bearing arm is fastened to the yoke by four bolts, the joints being 


rabbeted, so as tosecure absolute alignment of the armature shaft. 
The absence of all magnetic joints in the field frame undoubtedly 
adds in no slight degree to the efficiency of the machine. 

This construction is carried out in all sizes below 8 K. w. On 
the larger sizes, where the weight of the armature is too great to 
admit of ‘‘end removal,” the frame is split on a horizontal line 
and bolted together, the general appearance of the machine how- 
ever remaining the same. 

In the g arms are inserted false boxes, which carry the 
bearings proper. The latter are of the usual ball and socket type 
and made self-oiling by means of rin Quite a neat arrange- 
ment is used to show at all times the height of oil in the reservoir, 
the vision glass being almost fiush with the jonna, thereby 
lessening materially the liability to damage. The ing arms 
themselves, by virtue of their pins provide a substantial pro- 
tection to the machine against mechanical injury, in addition to 
their purely utilitarian value. 


' ALEC ENGR.) 
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Fia. 1.— THE GIBBS MULTIPOLAR GENERATOR. 


The construction of the armature is well shown in the illustra- 
tion, Fig. 2. In its design the inventors have gone out of the 
beaten path of the well known Siemens and Gramme windings 
and produced a winding which several new features. 
It is a modified form of drum winding for multipolar machines 
and of such shape, that the coils can be entirely machine wound, 
leaving the form of the exact shape as shown in place on the 
armature core. The result is, that the coils at no time are sub- 


THE ELECTRICAL ENGINEER. 


289 


jected to any mechanical stress, such as hammering or stretching. 
After being wound on a former, properly insulated and baked, 
they are placed in the armature grooves and secured in place by 
the usual binding bands. In view of this peculiar construction, 
i. e., the absence of any mechanical straining or change of form 
of the coils, the life of the armature is increased to a great extent. 
Another important advantage gained consists in the coils being 
necessarily of the same length ; absolute electrical balance of the 
machine is thus assured and to this fact is partly due the immunity 
from sparking at the brushes. 


— 1 
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Fig. 2.— TRE GIBBS ARMATURE. 


Brush holders of a novel form are provided, carrying end-on 
carbon brushes, the spring pressure being equalized between the 
two brushes, assuring equal wear on the commutator. A feature 
which will appeal to the user of such machines is, that there is no 
rocker arm provided to shift the ition of the brushes. They 
are fixed rigidly at the non-sparking point and the design of the 
machine is such that there is no noticeable sparking under any 
condition of load. This practically reduces the required attention 
to the machine to occasionall anging the oil in the journals, 
and keeping the commutator clean. 

The following data of one of the Gibbs dynamos may be of 
interest : 

Supo in K. W., 13; speed in revs. 


r min., 900 ; floor space 
over all, in inches, 25 x 29 x 29 ; total wei i 


t in lbs., 885 ; peripheral 
181 of armature, feet per sec., 58.4; res. of armature, 
-0298 ohm; res. of shunt field at 60° Fahr., 48.4 ohms; res. of 
compound coils at 60° Fahr., .00845 ohm; temperature increase 
of armature core under full load, 31° Fahr. ; temperature increase 
of armature conductors under full load, 35° Fahr. ; temperature 
ee of magnet cores, 41° Fahr.; electrical efficiency, 92.5 per 
cent. 


ELECTRICAL APPARATUS FOR THE PITTSBURGH REDUCTION 
CO. AT NIAGARA. 


THE GENERAL ELeOTRIO COMPANY has just closed a contract 
with the Cataract Construction Company for the furnishing of 
about 2,000 H. P. of apparatus to be used in the plant of the 
Pittsburgh Reduction Co., at Niagara Falls. The apparatus in 
e is intended to transform the two-phase current delivered 

rom the station of the Cataract Co. at 2, volts into continuous 
current at 160 volts for the use of the Reduction Co. The plant of 
the Pittsburgh Reduction Co. is located about 2,500 feet from the 
power station. 

There will be furnished eight 200 k. w. step-down transformers 
and four 370 k. w. revolving transformers, for transforming two- 
phase current into continuous current. It is believed that this 
will be the largest plant of the kind in the world, and the installa- 
tion will mark an interesting step in the development of the use 
of multiphase currents for transmission purposes being again 
transformed into direct currents at the point of utilization. In 
addition to the apparatus above mentioned the General Company 
also furnishes the necessary switch board and appliances. 


THE RISDON IRON AND LOCOMOTIVE WoORES, of San Francisco, 
Cal., have received the following letter from one of their cus- 
tomers, the President of the Union Ice Co., to whom they fur- 
nished some Schieren belts last summer. 


“The two double Perforated Electric Leather Belts I purchased of you last 
summer for the Union Ice Co. factory, Mentone, San Bernardino Co., Cal., are 
splendidly. The 20’ belt on 26’ motor pulley has a velocity of about 5,000 

80” ty of about 8,000 feet per min 
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NEW DYNAMO OF THE JOHNSON ELECTRIC 
SERVICE CO. 


THE JOHNSON Electric Service Co., of Milwaukee, Wis., well- 
known as among the pioneers in automatic electric ventilation 
have just brought out a dynamo machine which is illustrated in 
the accompanying en ane. 

The machine which was designed by Prof. D. C. Jackson, Pro- 


THE JOHNSON ELECTRIC SERVICE Co.’s DYNAMO. 


fessor of Electrical Engineering at the University of Wisconsin, 
has fields of the box type, and the armature shaft is supported in 
the neutral point of the frame, giving great mechanical stability 
to the machine. The metal of the fields is of such character, 
mass, and distribution that the desired magnetic lines are secured 
with the least expenditure of energy. There is practically no 
sak far dager shown externally, except at the poe pieces. The 
shaft is of the best steel and the core of very thin and insulated 
laminations. The boxes are of phosphor-bronze, self-aligning 
and self-oiling, so that the machines require oiling no oftener 
than from two to four weeks; in the mean time the bearings re- 
main perfectly cool. The commutator is of the best copper, and 
the holders have an excellent spring action and adjustment. The 
switches are on the machine, and are supported on a marble slab. 
As shown in the engraving, the upper field is hinged to the 
lower at the neutral point by ample contact. When it is desired 
to remove the armature, the upper field is tipped toward the 
switch side, which opens up the field and exposes the boxes and 
armature drum. It will also be noticed that the fields are movable 
by means of a belt-tightener on a solid cast iron base. The 
Johnson Co., is equipped to build these machines in all sizes. 


THE ATTRACTIVE CATALOGUE OF THE ELECTRIC APPLIANCE 
COMPANY. 


THE ELECTRIO APPLIANCE COMPANY, Chicago, have issued a great 
many of their Number Six catalogue, the latest edition of their 
complete Co ogue of electrical supplies. It is a handsome and 
valuable book. A special effort has been made to secure a catalogue 
that would be as compact and concise as possible, omitting all 
worthless or superfluous cuts and descriptive matter, without 
omitting a single detail necessary to make the catalogue complete 
in every respect. One customer who evidently appreciates this 
effort writes as follows: * Your latest catalogue received and we 
think it is the best one ever gotten out for everyday use, full of 
latest appliances and omitting a lot of trash, so often contained in 
others, which, as a rule, have but one object—to add thickness, 
length and width to the book.” | 

zut to turn toa description of the book itself. It is bound in 
heavy purple Princess” covers with lettering on two sides and 
back in fire bronze. The title page bears in red the Electric 
Appliance Company’s well-known triangle trade mark. The first 
principal division of its contents is incandescent electric light 
supplies, which starts out with an extended list and description of 
Packard lamps, follows with a complete list of cut-outs, sockets, 
etc., and closes with a very complete and handsome line of electric 
and combination fixtures and shades. Arc light and station sup- 
plies form the next principal division with an extensive line of 
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goods for station use and arc lighting, including carbons, globes, 
spark arresters, etc. | 

A complete and well illustrated list of construction and general 
tools follows and is immediately followed by a very carefully 
selected line of construction material including extensive liste of 
Paranite rubber covered and O. K.“ weatherproof wire—two 
leading specialties. Immediately following the lists of wires of 
various kinds are a number of very valuable electric light and motor 
wiring tables. 

Interior conduit material receives the next attention and is 
properly set forth in a few very nicely arranged p . Test 
instruments come next with a very large line of the celebrated 
Whitney instruments illustrating for the first time a number of 
their latest ; f 

A very full line of Meston motors closes the electric light 
department of the catalogue, the remaining one hundred pages 
being devoted to an attractive arrangement of electrical house 
goods, telephone and telegraph Se and fire alarm and district 
telegraph material, making a ca ogue of 850 6 x 9 inch e8. 
Every article has its own trade number and also a telegraph code 
word, so that the possibility of mistakes in placing orders either 
by mail or wire is reduced to a minimum. 

The whole book is very completely indexed, there SDE three 
full indexes, the first an alphabetical index of contents, then an 
index to trade numbers and lastly an index to code words, so 
that any article in the book can be found immediately either by 
name, trade number or code word. 


THE FISH LABORATORY DYNAMO. 


The accompanying engraving illustrates one of a pair of dyna- 
mos recently built by the H. C. Fish Machine Works, of Wor- 
cester, Mass, for a New England college laboratory. The machine 
is of 8 K. w. output at 120 volts, direct current, with contact rings 
placed on the end of the shaft for two and three phase alternating 
current. From the two opposite bars of the 48 part commutator, 
two leads are taken through the hollow shaft to two collecting 
rings, giving a low-frequency alternating current. From the bars 
at 90 degs. from these, leads are taken to the next pair of rings, 
iving a second alternating current 90 degs. behind the first; and 
rom three equidistant points on the commutator leads are taken 
to three rings, from which a three-phase current may be taken. 
These machines may be used in several ways. Thus they may 
be run as direct current generators, for which pur they are 
over compounded and provided with a series shunt for regulating 
the rise of pressure at the terminals; at the same time, one, two, 
or three phase alternating current may be taken off. Or they may 
be run as direct current motors and the same alternating currents 
taken off, thus forming a direct to alternating current transformer. 
Or one may be run as a generator and the other gotten up to 
synchronism as a direct current motor and then the alternating 
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THE FISH LABORATORY DYNAMO. 


current switched on, when it will continue to run as a self-exciting, 
synchronous motor. 

These machines are provided with self-centring bearings, and 
PARDEE boxes. The fields are of steel castings thoroughly 
annealed. 


THE F. P. LITTLE ELECTRICAL CONSTRUCTION AND SUPPLY Co., 
of 135 Seneca street, Buffalo, N. Y., announce that their agents 
for New England are Messrs. G. M. Angier & Co., 116 Bedford 
street, Boston, Mass., and that their general western ts are 
Messrs. McDougall, Lucas & Co., The Rookery, Chicago, III. 


i 


March 28, 1894. ] 


THE “CHICAGO” INSPECTOR’S TESTING SET. 


Nor many years ago the magneto testing generator was con- 
sidered the vade mecum of the lineman, constructing engineer, 
inspector or general electrician. With it they tested for grounds, 
escapes, insulation and often guessed at the resistance. Gradually, 
as the demands became more exacting, more reliable apparatus 
for testing all forms of electrical installations was required, 
because the capacity and scope of the magneto were soon found to 
be so limited as to render its use quite unsatisfactory and unreli- 
able. While the manufacturers were not slow to respond to the 
demand for something more elaborate, the apparatus supplied was 
peneraly. very expensive, liable to damage in handling, often 

ulky, and hence inconvenient ; besides, it was not always abso- 
lutely accurate. 

These various objections, it is claimed, have been entirely over- 
come in the Chicago inspector's testing set, now being intro- 
duced by the Knapp Electrical Works, of Chica The illustra- 
tion gives such a good idea of the set that an elaborate description 
seems superfluous. The combination includes a battery, bridge 
and very sensitive galvanometer, all in a neat hardwood box. 


‘The resistance and bridge coils are so b that a measuring 


capacity of from y ohm to 10 megohms is obtained with the least 


possible number of contacts. There are several other advantages, 
such as the absence of loose plugs, which so often are lost; the 
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‘ CHICAGO” INSPECTOR’S TESTING SET. 


fact that the case can be readily opened for inspection; the 
method of automatically opening the battery circuit by the act of 
closing the lid, and last, though not least, its extreme accuracy. 
An instrument fulfilling all these points cannot fail to meet with 
the approval of inspectors, superintendents, and others connected 
with electrical enterprises. 


THE NASH SCIENTIFIC PAINTS. 


FROM our earliest recollections we have seen paint all around us, 
often to beautify, always to protect other materials, and we have 
conceived some general idea about it, but few have stopped to 
consider what it really is. à thin scale of pigment, held on to 
other materials by another thin scale, that of dried oil. How 
much has been demanded of this slight, weak layer of oil and 
color. In no other business is so much asked of so little. 

The experiment has been often tried to thicken the usual coat 
of paint by putting on a number of coats, but when it got of any 
considerable thickness it frequently all peeled off. For the last 
fifteen years Mr. F. J. Nash, of the F. J. Nash Manufacturing Co., 
Nyack-on-the-Hudson, N. Y., has worked at paint on a different 
line. He has made it to have an affinity for, and to become part 
of, the surface of metals, so that it cannot be removed unless the 
surface of the metal is removed; this carries with it an exemption 
from oxidation of the surface of the metal. For wood Mr. Nash 
has made paints that enter and go down into the grain of the 
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wood, and get a secure hold there. This carries with it the sealing 
up of the grain of the wood. 

But there was another thing for paint to do, in these latter 
days. A new force had turned its destructive trend underground 
and was decomposing metals there at a rate and with a com- 
pleteness that simple oxidation never equaled. Electrolysis of 
metals underground, Mr. Nash claims, can be thoroughly and 
eb eae prevented by first carefully painting one coat after 
another as they dry with his paint for metals, second, with 
his insulating paint, and third with his underground paint, which 
has incorporated with it, by his special processes, materials which 
have an historical record for preserving materials put under- 

ound for several thousand years. These are scientific paints of 

is invention which have now been in use for many years by the 
most competent judges. They make a more substantial thing of 
a coat of paint than it ever was before, and one made in accord- 
ance with the nature of the different materials it has to protect. 


THE HOLTZER-CABOT “D. F.” MOTOR. 


THE motor here illustrated which is manufactured by The 
Holtzer-Cabot Electric Co. of Boston and known as type D. F.,“ 
is a good example of the inverted pole class of machine, and ev 
detail of cans and workmanship has been carried to a hig 
degree of perfection. The strong features about this machine are 
the drop forged fields of the best soft iron, the well-proportioned 
mica insulated toothed armature with metal ventilating heads and 
heavy hard drawn copper commutator which, it is claimed, for 


HOLTZER-CaBoT ‘‘D, F.“ MOTOR. 


good construction and high insulation, cannot be surpassed. Ball 
and socket self-oiling bearings are used and a double oil gauge is 

rovided so that oil rings and reservoir can be readily inspected 
in whatever position the motor may be placed. ; 

The speed of this motor is low considering the high efficiency 
shown, being in the 2 h. p. machine only 1,400 revolutions per 
minute. The brushes are of an entirely new design and have, it is 
said, received the unqualified approval of all who have inspected 
them. They are of the clamp carbon type in which the feed is in 
a true vertical line and the adjustment perfect. They also have 
the peculiar merit of having no loose nor working joints entering 
into their construction. This reduces the liability of imperfect 
contact and makes rattling or excessive vibration impossible. The 
field coils are wound on easily removable spools and, as shown, are 
surrounded by a light metal cage which adds greatly to the 
general appearance of the machine as well as protecting it from 
external injury. These motors are noiseless in operation and the 
regulation, owing to the careful proportioning of the field, arma- 
ture and magnetic circuit, is thought to be practically perfect. 
They are wound to voltages of 110 to 500, and are carefully tested 
and fully warranted before leaving the factory. 


Mr. Geo. W. G. HOLMAN, formerly one of the electrical engi- 
neers of the Mather Co. bas been appointed secretary, treasurer 
and manager of the Cheltenham Electric Light, Heat & Power 
Co. of Philadelphia, and has entered upon his new duties. 
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WESTERN NOTES. 


THE L. K. Comstoox Co., Chicago, have recently secured the 
contract for the construction work of the incandescent plant for 


the Leland Hotel. 


Mn. Cuas. D. JENNEY, of the Jenney Electric Motor Co. was in 
Chicago last week seinen atier the details of some large contracts 
recently closed through their Chicago office. 


THE KNAPP ELECTRICAL WoRKS, Chicago, are meeting with 
good success in the sale of their toothed type transformers, orders 
coming in daily in sizes of from 50 light capacity up. 


MR. W. R. PINKARD, for a long time in charge of the house 
goods department of the Ansonia Electric Co., has accepted a 
similar position with the Central Electric Co., Chicago. 


THE METROPOLITAN ELECTRIC Co., Chicago, have just made 
arrangements for the western agency of the Dayton Fan and 
Motor Company’s ceiling and desk fans. They are also handling 
the Gibbs trolley and trolley parts. 


THE VILTER Mrd. Co., Milwaukee, report that the 1, 200 h. p. 
tandem compound engine, placed in the Minneapolis General 
Electric Co.’s power house some months ago, is giving excellent 


results in steam economy, regulation, etc. 


MR. M. B. AUSTIN, of the Knapp Electrical Works, Chicago, 

has just returned from a five weeks business trip among the 

rincipal supply houses of the country. Mr. Austin reports hav- 
g secured some very good orders for ‘‘ everything electrical.” 


ANSONIA ELECTRIO Co., Chicago.—Mr. J. B. Waller, assignee, 
is making active preparations to close out the entire stock of elec- 
trical supplies by the first of May, or as soon as possible there- 
after. It will pay all interested, to write to him for quotations on 
anything in the way of electrical appliances or supplies. 


Mr. Emit Grad, Toledo, Ohio, one of the pioneers in the elec- 
trical construction business, was in Chicago last week, arrangin 
for the shipment of the necessary construction material to be 
in the wiring of the National Union Building at Toledo. Mr. 
Grah will use Okonite wire, and Interior conduit exclusively. 


THE XENTRIO SWITCH, handled by the Metropolitan Electric 
Company, is not as generally known as some other switches on 
the market, but where it has been introduced, it is found by prac- 
tical men to be very satisfactory. It is the latest improved device 
in switches, and is made by the well known switch manufacturer, 
Mr. H. T. Paiste, the Metropolitan Electric Company handling 
his specialties. 

Mr. ARTHUR SINGER will hereafter have charge of the City 
department of the Metropolitan Electric Co., Chicago. While 
this is Mr. Singer's first experience in the electrical field, he is by 
no means a novice in business matters, having been associated 
with one of the largest mercantile houses in the West, and will 
therefore prove a valuable acquisition to the staff of this progres- 
sive concern. 


THE BRYANT ELEcTRIC Co., Monadnock Building, Chicago, 


are meeting with much success in the introduction and sale of. 


their new 500 volt special cut-outs, made according to the rules, 
and meeting the approval of the underwriters. The Messrs. Grier 
also announce that they have a quantity of new No. 4 and 5 
weatherproof wire, on which they will e a special price as the 
handling of wire is not at all in their line. 


THE increase in the demand for electrical porcelain goods has 
been very marked of iate, particularly since the underwriters and 
electrical inspection departments in nearly all of the large cities 
are demanding the use of porcelain cleats, insulators and tubes in 
place of wood or rubber. Anticipating somewhat the increased 
demand for these goods, the Electric Appliance Company have 
largely increased their porcelain line and are prepared to furnish 
from stock porcelain insulators, cleats and window tubes in almost 
any quantity. 


THE RACINE HARDWARE Co., Racine, Wis., are getting out a 
new catalogue covering the products of their engine department. 
This company is the successor of the Racine Hardware Mfg. Co. 
and although their works resumed operations only about a month 
ago, many orders are already coming in for their well known 
high speed electric light engines. These engines, as now made, 
contain several changes and improvements making them practi- 
cally perfect. 


THE CENTRAL ELECTRIO COMPANY have placed their house 
goods and retail departments in charge of Mr. W. R. Pinckard, 
who has had several years experience in those lines, and is person- 
ally well-known to the electrical fraternity. This company report 
that their business in these two departments is increasing so 
rapidly that they find it necessary to increase their facilities. One 
of the most important specialties in the house goods department 
is the assortment of Edison Lalande batteries, physicians’ su 

lies, battery fan motor outfits, etc., manufactured by the 
Edisen Manufacturing Co. and for which the Central Electric Co. 
have special selling arrangements. 
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Mr. JoHN L. MARTIN, the electrical engineer, slipped on the 
platform of the Illinois Central at Sixtieth street last week, as a 
train passed, and only saved his life at the expense of an arm. 
It is hoped that this accident may not terminate fatally. 


St. Louis, Mo.—Shortly before midnight March 22, light- 
ning struck the wires leading into the car sheds of the Mis- 
souri Street Railway Company, in Cardinal avenue. In an in- 
stant the place was in flames. There were eleven motor cars and 
forty-eight trailers in the building, and all were burned. The 
sh were destroyed by fire two years ago in the same manner. 
The loss will reach $80,000; fully insured. 


CLEVELAND.—The repair shops of the Cleveland Electrical Com- 
pany in Pearl street, caught fire soon after 3:80 o’clock a.m. on 

rch 31, The flames gained considerable head way before an alarm 
was sounded and spread with great rapidity. The repair shop, a 
one-story building 100 feet long and nearly 100 feet wide, was 
burned to the ground. All the valuable machinery which it con- 
tained, including several motors, was completely destroyed. The 
loss will aggregate about $50,000, covered by insurance. The car 
barns were saved. 


TRR WALLACE ELEcTRIC Co., Chicago, are busy mailing their 
Catalogue A, containing a complete list of electric railway and 
other diectrical supplies, handled by this house. The book is of the 
usual catalogue size, gotten up in a neat and systematic manner, and 
reflecting much credit upon the compiler. Unlike many publica- 
tions of the kind, it is not encumbered with a number of cuts of 
insulators, pins, brackets, tools, etc., and the list of goods de- 
scribed and illustrated is confined to standard goods which the 
company are prepared to ship promptly. 

Mr. WELLS GOODHUE will hereafter conduct under his own 
name the business formerly carried on under the firm name of 
Goodhue & Lincoln. Mr. hue is well known in the electrical 
trade and feels confident that he can offer many advantages to 
intending purchasers. He will continue to handle the same speci- 
alties that he has so long been identified with. The Wagner 
direct and alternating current power motors, Wagner fan motors 
and Sunbeam lamps will receive the large part of his attention. 
He also has a large assortment of second hand Westinghouse and 
Slattery transformers. 


THE ELECTRIC APPLIANCE COMPANY report that their fixture 
business has increased to a point where they find it n to 
carry a large line of fixture accessories in stock in Chicago. They 
are prepared to furnish from that point a full line of electric glass- 
ware insulating joints, electrolier wire, fixture cut-outs, etc. The 
electric light equipment of the large addition to the Chicago post 
office has been made very complete in ever t, every cabinet 
and desk being equipped with the most effective kind of electrio 
and combination fixtures. The contract for furnishing these 
fixtures has just been completed by the Electric Appliance Com- 

The contract was secured only after considerable competi- 
tion and the Electric Appliance Company feel considerably elated 
at having been able to secure it. 


NEW YORK NOTES. 


THE MANHATTAN GENERAL CONSTRUCTION Co., 50 Broadway, 
and also of the Equitable Building, Baltimore, Md., have been 
appointed by the Buckeye Electric Co. their sole agents for New 

ork and vicinity and Baltimore and vicinity. F. H, Prentiss is 
resident; B. Marsh Young, vice-president and general manager; 
. M. Steele, treasurer, and R. W. Hildreth, secretary. 


SHEaFF & JARSTAD have established themselves lately as enr 
neers at 85 Water street, Boston, and are q ite busy. Mr. W. N. 
Sheaff, E. E., while in this city last week, reported some large 
and important contracts in the hands of his firm. One of these is 
the work for the Fairhaven & Westville Ry. Co. of New Haven, 
whose work is very extensive, the power house being about 
1,000 h. p. 


H. B. Como & Company, of the Mail and Express Building, 208 
Broadway, New York City, are now contractors for thea - 
atus manufactured by the Mather Electric Company, of - 
chester, Conn., for New York City, Brooklyn and vicinity, and 
eastern New Jersey. Mr. Coho is well known through his con- 
nection with the Waddell-Entz Company, as their general sales 
agent, and proposes to make a strong tight for Mather businees in 
his territory. Mr. Thomas C. Perkins, vice-president of the 
Mather Electric Company: who is in New York City much of the 
time, will also make his headquarters at 203 Broadway. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., wil be found in the 
advertising pages. 
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TUDOR STORAGE BATTERIES IN THE CENTRAL 
STATION OF THE EDISON ELECTRIC ILLUMI- 
NATING CO., OF BOSTON. 


BY 


INTRODUCTORY. 


HE practice of using the storage battery as aux- 
iliary to the steam engine and dynamo in cen- 
tral stations, is at last beginning to receive the 
attention which it deserves in this country, 
though it has become quite general in Europe 
during the past few years. Several stations in this country 
have within the last year been equipped with batteries, and 
in this article we describe the plant which has just been 
installed in the new central station of the Edison Electric 
Illuminating Co., of Boston, on Atlantic avenue, the largest 
storage battery plant in this country. 
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The installation of such a plant is a work of greater mag- 
nitude than might be supposed on first thought, the switch- 
board with its automatic regulating devices being an 
elaborate piece of engineering, extremely interesting in its 
details. hen using the batteries exclusively for the sup- 
ply of current it becomes necessary, as the batteries become 
more and more exhausted and the voltage falls, to cut into 
circuit more cells, and, as this is all done automatically, the 
method of its accomplishment involves much ingenuity of 
design, and will be found extremely interesting. 


‘THE BATTERY ROOM. 


The cells, 140 in number, are situated in a room outside 
the present station, and immediately behind the present 
switchboard. This room, shown in Fig. 1, measures about 
60 feet long by 37 feet wide, and is about 13 feet high. It 
contains five rows of cells, divided into two sections, so 
that there are 70 cells on each side of the system. The cell 
itself is a box of hard pine wood 1 inch thick, with 14 
inch frames, and measures 41 inches wide, 17 inches lon 
(in the length of the row of cells) and 35 inches deep, an 
is lined inside with lead ;,th inch thick. In each cell are 
18 positive plates and 19 negative plates, there being a 


Fid. 1.—STORAGE BATTERY ROOM OF THE EDISON ELECTRIC ILLUMINATING Co., OF BOSTON. 


The adoption of this system of storage batteries is the 
outcome of careful investigations by Mr. C. L. Edgar, 
. manager of the E during recent visits to 

urope, where he inspected all of the more important 
central lighting stations of European cities and became 
much impressed with the excellent results obtained from 
storage batteries as auxiliaries to large lighting plants. 
The installation of the batteries has been in progress for 
some months and at the present writing the work is com- 
pleted and the batteries will be put in service within the 
next few days, 


negative plate at each end, whose inside face only contains 
active material. 

The lead plates are 28 inches deep by 15 inches wide, 
the negative being § inch and the positive § inch thick. 
In construction the positive and negative plates are 
somewhat different, the positive plate being a grid of hard 
bismuth lead, upon which are hung by soldered connections, 
eight plates, 7 inches square, containing the active material, 
which tects can be readily removed at any time, and fresh 
ones substituted. The negative plate, on the contrary, is 
simply composed of two 14 inch square plates containing 
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the active material, soldered one on top of the other, so as 
to make one large plate. These plates ars suspended b 
lead lugs on either end, on two § inch glass plates, whic 
rest on the bottom of the cell, the bottom of the lead 
plates being 5 inches from the bottom of the cell, and the 
a inches from the top of the cell. 
he plates are separated from each other by two rows of 
g inch glass tubes, long enough to reach the bottom of the 
cell, and at one side oF the plates, when set up, there is 
laced a leaden spring, to keep the plates steady in position. 
he lugs of the plates are soldered to a heavy lead bar, 34 
inches wide by § inch thick, between each cell, and on a 
few of the end cells this bar is 4 inch thick. These bars 
are also in certain cases, where the current is heaviest, 
reinforced by copper rods, soldered to the bars to aid 
the conductivity. Dilute sulphuric acid is used, and 
about 320 litres are required for each cell. The connections 
between the cells and the switchboard, are soft copper 
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which supports the weight of the cells, but which is in- 
sulated from them by porcelain blocks. 

The voltage of each cell is 1.83 while discharging, and 
2.6 volts are used when charging with about 664 amperes. 
In discharging, the following figures have been deduced ; it 
being remembered that the output represents the result 
from only one side of the system. 


At the rate of 1,650 amperes, 1,900 amp. hours were given out. 
¢é 850 60 2 875 66 66 66 


. 60 580 4 2, 902 6. 66 66 
66 458 4 8,175 66 66 (Z) 
be 347 46 8,470 66 (Z) 66 


THE SWITCHBOARD AND AUTOMATIC REGULATION. 


Directly underneath the special switchboard which has 
been installed for this work, and for the purpose of operat- 
ing the mechanical part of the automatic regulation, are 
situated two 4 horse power 30 volt electric motors taking 
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Fic. 2.—STORAGE BATTERY SwITcH BOARD OF THE EDISON ELECTRIC ILLUMINATING CO. OF BOSTON. 


bars, bolted together, 2 inches wide and varying in thick- 
ness from 3 inch to 4 inch as may be required. Considering 
one side of the system, all 70 of the cells can be 
joined in series, but in addition, 30 of these have direct con- 
nection with the switchboard, so that by the automatic 
regulation, any number of cells, from 40 to 70, can be used 
in series for discharging. There are thus 31 copper bars in 
each side of the system, 62 in all, and two neutral bars, 
which lead from the battery room to the switchboard. 
These bars are all supported overhead on wooden frames, 
provided with porcelain insulating blocks. 

Great attention has been given to the matter of proper 
insulation, and a brief description of the foundation on 
which the cells rest will be found interesting. The floor 
of the room is of cement, in which is set a frame work of 
wood, upon which rests a substantial insulation composed 
of alternate layers of glass and wood. On top of these in- 
sulating blocks is placed a framework of iron I beams, 


current from the batteries, and belted to the mechanical 
device above. The switchboard, which is shown in Fig. 2, 
is 39 feet long by 7 feet high and is divided into two halves, 
one for either side of the system, and both precisely alike, 
so that a description of one-half will suffice for both. 

It is chiefly composed of six horizontal brass slides, con- 
nected with the regular Edison bus wires on the main 
switchboard of the station. Directly opposite these brass 
slides are six other slides, composed of insulating material, 
but in which are 31 brass strips, which form the terminals 
of the 31 copper bars connected to the 30 cells in the bat- 
tery room previously referred to, which it is desired to cut 
in and out of circuit at will. Between each pair of brass 
slides and battery slides, and running parallel with them, 
is a screw shaft on which travels a substantial metallic 
brush, making connection with the bus on one side and the 
battery on the other. By moving this brush, it will at once 
be seen that any number of cells from 40 to 70 can be 
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thrown in or out of circuit as desired. As this station is 
provided with five separate busses, five sets of slides are 
necessary, the sixth and bottom slide being used for charg- 
ing the cells, and being provided with an automatic cut out. 


Adequate switches are provided between the slides and the 


busses, so that the entire battery switchboard can be cut 
out of the main circuits when it is not required to operate 
the cells. 

At each end of the board are situated five relays, one for 
each set of slides, and also a reserve one in case the bottom 
slide should ever be used for discharging purposes. Each 
relay is set to the standard voltage (say 110 volts) and con- 
trols the voltage of the others, which in turn control the 
automatic switches in the centre of the board, between the 
two halves just described. These automatic switches have 
mercury contacts and are delicately balanced, and operate 
the motors below which furnish the power to turn the 
screw shafts. These motors run only in one direction, but, 
by a system of bevel gears containing magnetic clutches 
on the end of the screw shaft, the latter is turned in either 
direction, as dictated by the automatic switch. Brakes 
are also provided to overcome the inertia of the machinery 
and to bring the brush to a stop quickly. 

The whole device is 8 ingenious, somewhat com- 
plicated at first sight, but, when explained, becomes very 
simple and easy of operation. It is simply a device, auto- 
matic in its action, and controlled by electric relays, which 
outs in or out any number of cells, so as to maintain the volt- 
age on the bus bars at the standard voltage required, and 
is somewhat complicated from the fact that in this partic- 
ular station five different busses are used on either side of 
the system, requiring different voltages in each. 

Though the Edison Company are using their regular 
generators for charging at present, a special engine and 
generator will be installed in the future, of special voltage, 
so as to easily charge all the cells in series. 

The cells were furnished and the plant installed by the 
Accumulatoren Actien-Gesellschaft Hagen i. W. Germany. 
It was put in operation for the first time about ten days 
ago and the final capacity tests were made last week in the 
presence of Mr. C. L. Edgar and Mr. A. Müller, the repre- 
sentative of the Hagen Company. The tests proved emi- 
nently satisfactory, the capacity at the highest rate of dis- 
charge exceeding by about 15 per cent., the guaranteed 
capacity. 

his is the first plant installed by the Hagen Co. in this 
country, but its work in Europe covers one hundred central 
stations and three thousand isolated storage battery 
plants. 


PROGRESS OF EXHAUST STEAM HEATING. 


BY 


DI akee 


In Tue ELECTRICAL. ENGINEER of April 5th, 1898, Mr. 
Leslie W. Collins had quite an exhaustive article on the 
Springfield, III., electric light and steam distribution plant, 
showing a 5 of their steam heating mains, and de- 
tailing somewhat the progress made during the previous 

ear. Since that time the Springfield Electric Light and 

ower Co. has made quite a large extension of its heating 
mains, and also contracted for the exhaust steam from the 
electric railway company; having laid a ten inch main to 
connect with the exhaust pipe at the railway power station. 
This gives a continuous supply of exhaust steam day and 
night in the territory occupied. The income from heating, 
has increased more than 50 per cent. over the previous year, 
and will amount to 812, 000, this present season. We have 
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the statement of their manager that the total expense, 
chargeable to the exhaust steam account, will not exceed 
82,000, leaving a net income, due to the exhaust steam 
addition to the electric plant of $10,000. The total invest- 
ment on this account, has not been more than $25,000; the 
annual cost for repairs up to the present time has been 
practically nothing; it is not, therefore, surprising that 
the electric light company is more than ever enthusiastic 
over the success achieved in this added branch of its 
original enterprise. At the present rate of growth of its 
steam heating business, it is not too much to expect that 
within two years its net income from the sale of exhaust 
steam, will pay a very handsome dividend upon the total 
investments for both steam and electricity. 

This condition does not call for any special comment, as 
the facts speak for themselves. A good many other elec- 
trical companies have been watching what they regard as 
the experiment of the Springfield Electric Light ag te 
in its use of exhaust steam; and it is a matter of no sma 
moment to all of them. It is the current belief that elec- 
tric light companies are not workiug ona very liberal 
margin of profit. They have to compete with the gas com- 

anies, who have been able to reduce the cost of gas mak- 
ing materially, and although electric lighting is a great 
step in advance, yet it is a fact that the price still controls 
to a great extent, and not the quality. The gas companies 
will not be driven from the field, and will be found doing 
business at the old stand for many years to come. 

The electrical field has been a favorite one for investors, 
for the last few years, and an immense amount of money 
has been placed in these enterprises. How to make the 
business profitable is now a matter of the first importance 
with these corporations. The laws of competition and 
traffic cannot be evaded, and are as binding as any other 
laws regulating human affairs. The stern reality of these 
laws enforces still more the necessity for economy in con- 
ducting the business affairs of companies. If the company 
can coin $10,000, or any other amount of money out of 
what it now allows to go to waste, it is by such an act 
looking after the interests of its stockholders in a practical 
way. On the other hand, if it allows the value of $10,000, 
more or less, to go to waste, which it might coin into so 
many dollars, it must stand convicted of neglect and of a 
failure to conduct its affairs with common business pru- 
dence. 

The gas companies are doing, in this respect, what the 
electric companies are not. I have it from the reliable 
manager of a gas company in an Eastern city, that its 
residuums, or by- 80 9 5 sell for more than the cost of 
making its gas. The coke, ammonia, and other products 
resulting from the process of gas manufacture, are all care- 


fully husbanded and sold; which helps to maintain the 


competition with the more popular, but more costly, elece 
tric lighting. The electric light company has no more 
warrant for allowing its exhaust steam to be dissipated into 
the air, than the gas company would have, to dump its 
coke and other by-products into the river that flows past 
its works. There are many manufacturing enterprises, 
which live and flourish by the sale of their by-products. 
If these were allowed to go to waste, the company or 


concern so doing would soon go into piper) tee is 
is precisely the case with the electric light com- 
panies, and the sooner they come to a realizing sense of 


their situation, the better it will be. 

The Springfield Electric Light Company has been men- 
tioned as a conspicuous example of true economy in its 
business, there are several others which have entered the 
same field, and which are succeeding to a similar extent. 
The manager of the Cedar Rapids Electric Light and 
Power Co. says he would not run an electric light plant 
without an exhaust steam system of distribution, for the 
reason that it could not be made to pay, and similar 
statements are made by managers of other companies, 
who are thus disposing of their exhaust steam. 
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THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—VIII. 


THE telegraph in Henry’s room was sufficiently complete 
in all essential particulars to be prepared for public use ; 
but Henry says, of the arrangement we have described, 
«it was merely a temporary one, I had no idea of abandon- 
ing my researches for the practical application of the tele- 
graph.” The bell rung by electricity attracted great 
attention ; Henry’s friends urged him to take out a patent 
for his apparatus, but he refused. On a paper lying on my 
desk are these words in his handwriting :—“ Why did not 
I take out a patent for my application of the electro-mag- 
net to the belagraph ? * * * Tthought it unbecom- 
ing the dignity of true science to curtail the use of a dis- 
covery to personal and selfish ends ; on the contrary I 
thought it right to give it to the world, as a means o 
advancing humanity.” When Henry had proved that his 
experiments had solved the problem of distant communica- 
tion, he left the telegraph, for a time, to investigate the 
curious phenomenon of the induction of an electrical cur- 
rent in a long wire, which he had observed in the experi- 
ments in the long room. 

It was a brilliant spark, it may be remembered, which, as 
Henry was disconnecting one end of a long wire uniting 
the poles of a battery, drew his attention to this phenom- 
enon. The discovery to which it led him, of self-induction, 
or the “ extra current,” as it has been called, opened a new 
field of science ; that of the induction of currents. In this 
field Henry’s name and that of Faraday must be always 
associated; for these two men were the first to enter it; 
but it should be noticed that it was Henry who opened the 
field and that in this year 1830 he was alone in it. Fara- 
day entered with the discovery of magneto- electricity but 
not until August 1831. And it was not until the summer 
of 1834, four years after Henry, that he made the same dis- 
covery of the extra current, to investigate which Henry 
now leaves the telegraph. 

It is November 1830 before we find Henry at work again 
on his magnets, He is in a new room in the basement of 
the Academy ; it is more comfortable in many ways than 
the upper room, since it is provided with a furnace and 
other conveniences for research, while a room in the rear 
is useful for many laboratory purposes. The intensity 
magnet of a long single wire has proved its value, in its 
power to act at a distance, and Henry has now turned his 
attention to the quantity magnet with its many coils. 
When we left it, the reader will remember, it was lifting 
fifty times its own weight with only two very small gal- 
vanic plates, leaving far behind the feeble Sturgeon magnet 
with its large battery. Henry is now making, on the same 
plan, a larger magnet, winding as before on an iron bar a 
number of separate coils which could all be united so as to 
form one single coil while each could be used separately or 
in combination. 

The bar of soft iron was two inches square and twenty 
inches long; it weighed twenty-one pounds; it was 
wound with copper bell wire in nine coils of sixty feet 
each. It was in the form of a horse shoe and was sus- 

nded in a rectangular wooden frame three feet nine 
inches high. An iron bar was suspended below the magnet 
80 as to act as a lever and the different weights supported 
were estimated by a sliding weight in the same manner as 
with a steel-yard. The picture of the magnet given is 
from Henry’s paper. 
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Henry experimented in various ways, attaching the wires, 
now in one combination now in another, to the battery 
until, when “all the wires (nine in number) were attached, 
the maximum weight lifted was 650 lbs.” and this result 
“ was produced by a battery containing only two-fifths of a 
square foot of zinc surface and requiring only half a pint 
of diluted acid for its submersion.” Not content with this 
result Henry forced the magnet at last to sustain “ 750 Ibs.“ 
“In this case a plate of zinc, 12 inches long and 6 inches 
wide and surrounded with copper, was substituted for the 

alvanic elements before used.” There stood then in 

enry’s room the most powerful magnet in the world, we 
quote again from his paper. The strongest magnet of 
which we have any account is that in the possession of Mr. 
Peale of Philadelphia; this weighs 53 lbs. and lifted 310 
lbs., or about six times its own weight. Our magnet weighs 
21 lbs. and consequently lifts more than thirty-five times 
its own weight; it is probably then the most powerful 
magnet ever constructed.” In speaking thus of his magnet 
Henry was comparing it with the permanent steel magnets 
which had been so long in existence, in which magnetism 
had been produced by rubbing or by contact with another 
magnet; the only electro magnet with which Henry at 
that time could compare it was the feeble instrument of 
Sturgeon. 


HENRY’S MAGNET OF 1830. 


This is Henry’s first quantity magnet of any considerable 
size, but it has a much deeper interest, for it 1s the one with 
which we first see Henry producing the phenomenon of 
magneto-electricity. He carried it one day to that long 
exhibition room, where we have before seen him at work. 
« A piece of copper wire about thirty feet long and covered 
with elastic varnish was closely coiled around the soft iron 
armature” the ends of which were connected with a gal- 
vanoneter forty feet away. The question to be asked— 
an experiment is always a question—was :—can magnetism 
produce electricity? This was an old question, asked first 
a decade before, when Oersted found out the opposite ;— 
that electricity could produce magnetism. Henry’s magnet 
answered yes to the question; for when it was excited a 
current of electricity was produced in the wire around the 
armature, as the moving of the needle of the galvanometer 
indicated. Faraday later obtained the phenomenon much 
in the same way, but he published first, and so Henry in 
accordance with scientific codes laid down all claim to the 
discovery. Henry had at that time, beside Dr. TenEyck, 
another assistant, Mr. George W. Carpenter. The follow- 
ing extract from a letter written by him last Fall are 
interesting, in connection with this matter. 


I was a pupil of Professor Joseph Henry, in the year 1826, 
when he was appointed to take charge of the mathematical de- 
partment in the Albany Academy. Subsequently I was an associ- 
ate teacher with him in the same institution. * * * * It was 
my pleasure to aid him in his new and wonderful experiments in 
magnetism and electricity. * * + * In a well remem 
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conversation with me * * * * healluded to an incident in his 
own experience. After retiring one night he worked out mentally 
how he could probably draw a spark from the magnet. Upon 
rising in the morning he hurried to his working room, arranged 
the apparatus, tried the experiment, when success crowned his 
labor. He had accomplished what had never been done before. 
Unfortunately he failed to publish his discovery. In continuin 
remarks he added that Faraday, the great European phil - 
losopher, some time after, successfully tried the same experiment, 
and at once announced it, unfortunately before Professor Henry's 


success was parley known. Mr. Henry regretted, that through 
his own negligence, he had been deprived of the honor awarded 
to Faraday. GEORGE W. CARPENTER, 


ALBANY, N. Y., Nov. 16, 1808. 


Let us now look again at the picture of the magnet - 
There is only one battery. In the picture this rests on a 
bracket on one side of the frame. Sometimes Henry 
attached another exactly similar to the other side of the 
frame, and we ask our reader’s especial attention to this, 
for here is the beginning of pole-changers, duplex tele- 
graphs and all the electric motors which now so excite 
public attention. Henry attached the wires of his magnet 
to these two batteries in such a way that he could use 
either battery and so send the electric current in one di- 
rection or the other according to his pleasure. Did it 
make any difference to the magnet if the direction in which 
the electricity came to it was changed? Yes, for it changed 
the poles. 

Let us look at Henry as he lifts the galvanic element b 
from the cup c, the current is broken, the magnet is dead, 
the weights ought to drop, but so quickly does Henry put 
the opposite battery into its cup, that the weights have not 
time to fall before the magnet is a magnet again. The 
magnet has been unmade and remade in an iustant; but it 
has undergone a change, its + pole has become a — pole; 
its — pole a + pole. This „ Henry; sometimes be- 
fore his classes he performed the operation slowly, so that 
the weights would drop a little from the magnet to be 
caught back by it before the limits of the attractive power 
were passed. It really seemed as if an invisible supernat- 
ural power were at work, dropping and lifting the weights 
and the experiment never failed to excite the enthusiam of 
the. class. How Henry used this pole- changing to make 
9 the first electric motor we will see a little further on. 

ant of space forbids the notice of many other interest- 
ing experiments Henry made with his new strong magnet. 
He named his magnet of a single coil, an intensity mag- 
net, because it must be used with a battery of many plates, 
called an intensity battery. His magnet of many coils he 
called a quantity magnet, because it must be used with a 
battery of a single pair of plates known as a quantity bat- 


tery. 

Tt should always be remembered that he not only made 
these two magnets, he discovered the law which controlled 
their indispensible connection with their respective batter- 
ies. Prof. Lovering says, The fertile principle he deduced 
from his experiments, his distinction between quantity and 
intensity magnets, and between quantity and intensity 
batteries, although now differently expressed, is all impor- 
tant and of manifold application. Every experiment with 
electro-magnetism in the laboratory, in the lecture-room 
and in the arts, is a success or a failure in proportion as 
this law is obeyed or ignored.” 

This law of electric flow and electric resistance is now 
expressed in units by ohms, this brings us to the position 
in which Henry and Ohm stand to this law. In far distant 
Nuremburg, Ohm devised a theory of such a law, in other 
words suggested that such a law might exist and expressed 
this idea in a mathematical formula. Henry discovered 
the law. We would here as in our former articles ask our 
readers to consider the difference between a theory and a 
discovery. A theory suggests what may be, it may or 
may not be true, however ingenious, it affords at best only 
an intelligent mode of asking Nature a question. A dis- 
covery finds out what actually exists. Ohm’s mathematical 
formula cannot be too highly prized ; but it should not out- 
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rank the discovery. It was not until 1836 that it came into 
notice; at that time the practical results of the discovery, 
Henry's means of magnetization, introduced through the 
medium of Silliman’s journal in 183 1 had been five years in 
use. They had been so quickly and widely disseminated 
that the world had already accepted them as a matter of 
course, as the sunshine and the rain, unmindful almost, as 
of these blessing, that they must have had a giver. In 1834 
we find Henry in a letter to Dr. Bache asking “ Who is 
Ohm? What is his theory?” but it was not until 1837, 
when he was in London, that he obtained a sight of it, only 
to find that it was his own discovery mathematically ex- 
pressed. The two men should always be associated, Henry 
the discoverer wresting from Nature the law, by patient 
labor and entelligent experiment ; Ohm giving the mathe- 
matical formula which facilitates its use. 

Absorbed in the interest of his experiments and in the 
various duties of the Academy, Henry had not considered 
the importance of publishing the results of his researches. 
While engaged in these last investigations, the last number 
of the Edinburg Journal arrived. Opening this Henry 
found in it a paper from Prof. Moll of Utrecht, describing 
some experiments made with magnets, similar to those he 
had made two years before. To be thus superseded, 
although only in part, in publication, if not in experiment, 
was a trial ; Put the researches made by the two men were 
very different and in no way comparable. Henry says of 
Prof. Moll, he succeeded in making powerful magnets, 
but made no discovery as to the distinction between the 
two kinds of magnets or the transmission of the galvanic 
current to a great distance with power to produce mechan- 
ical effects. In fact his experiments were but a repetition 
on a larger scale of those of Mr. Sturgeon. He endeavored 
to produce greater power in the magnet simply by using a 
larger quantity battery.” Then compare the magnets ;— 
„Henry's of Nov. 1829, lifted fifty times its own weight; 
Moll’s, twice the size, lifted only fifteen times its own 
weight. Moll’s greatest success was in lifting one hundred 
and fifty-four pounds with a twelve and one-half inch mag- 
net: he was justly proud of it. Henry’s magnet, nine and 
one-half inches high, lifting now seven hundred and fifty 
pounds, subsequently was made to lift three thousand and 
fifty. Surely it had nothing to fear in competition with 
those Utrich magnets. Then there was enormous differ- 
ence in battery power. Moll pushed his up to seventeen 
square feet. Henry reduced his to a square inch.” ! 

Seeing the necessity for publication Henry immediately 
prepared a paper for Silliman’s Journal—which was only 
just in time to be published in the following number for 
January. (This is the paper from which we have so fre- 
quently quoted.) The Journal was then published quar- 
terly. He sent with his paper a copy of Prof. Moll’s, and 
he closes his paper with these words. “The only effect 
Prof. Moll’s paper has had on these investigations is to 
hasten their publication. The principle upon which they 
were instituted was known to us nearly two years since, 
and at that time exhibited to the Albany Institute.” 


ELECTRIC BUOYS FOR MOBILE BAY. 


Capt. W. S. Schley, and Lt.-Com. C. H. West., U. S. Navy, ac- 
companied by Mr. Ira W. Henry, Elec. Eng. of the Bishop G. P. 
Co. have started for Mobile, Ala., to make a topographical 
survey of Mobile Bay and the adjacent shores to ascertain the 
practicability of lighting the thirty mile channel with electric 
buoys and the erection of the necessary generating plant. 

The successful operation of electric buoys for the last six years 
in New York Bay and the fine showing in Lake Michigan during 
the Fair has proved the adaptability. of this work to harbor light- 
ing, and opens a new branch of Lighthouse engineering. All in- 
terested in electric work look forward to a favorable report from 
the party and wish them success. 


1. W. B. Taylor, Scientific Writings of Joseph Henry. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


THE SILVEY STORAGE CAR SYSTEM. 


In the year 1890 W. L. Silvey of Dayton, Ohio, began to make 
storage batteries after a long series of experiments, in which the 
merits and defects of almost every known cell had been thoroughly 
reviewed, In the summer of 1890 a train of cars on the Big Four 
Railway was equipped with the Silvey batteries, using 13 cells to 
each car and ten 16 c. p. 25 volt lamps. The light was first 
operated as an experiment during a run of 90,000 miles between 
Cincinnati and Dayton, Ohio. As a result fifty-five cars were 
similarly equipped on the C. & O. R. R. running between Cin- 
cinnati and New York, and during three years no such thing as a 
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he found that the batteries which had been used would in most 
cases give fairly good results when used for ee work, but 
they were so constructed that they would be speedily destroyed b 

the constant jar and irregular and excessive overdisc i and 
overcharging to which they would be subjected ona mo street 
car; at one moment giving no current and at the next moment 
giving more than 100 amperes, and thus straining them to the 
utmost. Another trouble Mr. Silvey found was, that the motors 
had invariably been modified high 19 or trolley motors 6x- 
cessively heavy and unsuitable for the work; the motor not being 
inadequate 
the strain, and the controlling device on the platform so 


proper y arranged for utilizing the current, the battery 
to stan 
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Fic, 1—MoDIFIED MOGUIRE TRUCK WITH SILVEY MOTOR. 


short-circuited cell or buckled plate has ever occurred. The rela- 
tive cost of the coal oil, Pintsch and Silvey storage battery 
incandescent light for the year 1898, after three years of constant 
use, is shown by the report of chief electrician W. 8. Greene, of 
the C. & O. R. R. just published, to be as follows: Electric light 
costs $17.78 per year per lamp; oil lights cost $24.12 per year per 
lamp; and Pintsch gas light costs 959,42 per year per gas burner 
or tip. The relative candle power of each light is as follows: 
Oil 10 candle power, gas 8 candle power and electric light 16 candle 
power, showing that electric light by storage batteries costa 52 per 
cent. less than oil and 69 per cent. less than gas light of the same 
candle power. 

The battery, after having been in daily use for more than three 


FId. 3.—THE SILVEY STORAGE CAR MOTOR FRAME. 


years proving itself eminently successful under the ill treatment 
and hard e to which all railway apparatus is necessarily sub- 
jected, Mr. Silvey turned his attention to the storage battery as a 

plied to street car traction. However, before engaging in this diff 
cult task, he made an inspection tour throughout the country in 
order to become thoroughly acquainted with the causes which had 
led to so many failures, The result of his investigations was that 


arranged that the current was not under control 
vated the other difficulties. e N 

With the fact staring him in the face that every a pt in 
the United States to operate a sto car commercial had been a 
failure, Mr. Silvey in the spring of 1898 began the task making 
a practically commercial storage battery car. The American Car 
Company of St. Louis was visited and one of its finest sixteen- 
foot car bodies ordered built specially for the work, vision 
being made for placing batteries in iron trays and sliding them 
under the seats through openings at the end of the car. A 
McGuire truck was ordered with specially heavy axles, the truck 
being modified by Mr. Silvey as shown in the engraving, Fig. 1, in 
order to allow a proper attachment of the motor, 


Fig. 3.— THE SILVEY ARMATURE. 


The truck frame consists of two parallel frames tied together 
at each end and W jaws in which the journal boxes are 
fastened. Crosswise of this frame are two ten pound Carnegie I 
beams, the top parts of which are placed horizontally and on which 
the motor rests. As a precaution the I beams are tied together at 
the ends by truss sha braces. 

The motor proper is constructed as follows: Two rings of steel 
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having numerous wedge shaped pole pieces, Fig. 2, are wound 
with coils of wire, the winding being such as to make a conse- 
quent pole out of each projection. These two rings are tied 

ther by rods extending from one to the other constituting the 
field magnets, and between them revolves a ring armature of very 
large diameter. This armature, Fig. 8, is composed of a central 


Fid. 4.— TRE SILVEY TRACTION STORAGE CELL, 


non- etic spider and rim around which is wound and securely 
fastened a ribbon of the best quality of soft iron, until a diameter 
is produced as large as the field magnet rings. The armature is 
now taken and turned true on each face and provided with notches, 
and into these notches coils of wire are wound. Each slot is 


thesoughly insulated by mica troughs and, the armature being 
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diameter, wound with 2,000 turns of No. 14 B. & 8. double insu- 
lated wire weighing about forty pounds; the entire machine 
complete weighs 1,850 pounds and develops forty horse power. 
The entire equipment of motor, i e with all gears, gear cases, 
etc., weighed less than 2,000 pounds. 

It will be observed that the motor is placed with its armature 
shaft at right angles to that of the car axles, they being geared in 
such a way that the driving or motor shaft is geared to both axles 
in the proportion of 1 to 5, so that the armature makes five revo- 
lutions to one of the car axle. In the construction of the apparatus 
the motor proper has been placed entirely on the frame of the 
truck, the car axles carrying no weight except the large beveled 
gears which are entirely encased and run in oil. A cushioned 
coupling is employed between the motor shaft and the shaft 
carrying the small beveled gears by which the car wheels are free 
to move in any direction without in any way affecting the other 
parts; at the same time the gears are always kept in the most 
perfect alignment. 

The result of all this arrangement is that, as the gears run in 
oil in perfect harmony and have no undue strain, there is prac- 
tically no noise and the steepest grades can be mounted with much 
less power than where the car wheels are geared to separate 
motors. In fact, as an experiment, the truck has been made to 
ascend a 17156 per cent. grade, being stopped and started on this 
gradient without the use of sand. e entire lower half of the 
machine is encased in a waterproof case. The upper half of the 
field magnet is made removable, enabling any ordinary me- 
chanic to rewind a section in the armature in an hour without 
removing it from the motor, or even so much as taking the truck 
from under the car body. It has been the aim to make every 
80 simple as to be easily accessible, easy to repair, strong, light 
and durable, and nearly a year’s use has demonstrated, it is said, 
that these objects have been fully accomplished. 

The vital part of the system is the battery, as upon its proper 

rformance the economy of the system largely depends. Low 
internal resistance must be assured before it is possible to operate 
without regulating devices, which in all cases are absorbers of 
energy, and, in a sense, more or less responsible for lack of 
economy. 

The aim of the constructor of this battery has not been to push 
the efficiency of the apparatus to the utmost limit, making it very 
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Fic. 5.—THE SILVEY STORAGE CAR. 


very narrow, the coils are completely insulated from each other, 
rendering a burned out coil almost impossible; besides, no 
bands are required. The armature coils are connected to a 
multiple bar commutator, and revolve between the two field 
magnet rings, the armature coils being at all times exposed to the 
full influence of the fleld magnets. By this arrangement a ver 

light machine has been produced. The machine with which this 
car is operated has an armature ring 8 inches wide by 24 inches 


light in weight, but rather to make an apparatus capable of with- 
standing almost any amount of hard e, and at the same time 
a battery that could be depended upon whenever needed, and one 
which if handled with any degree of care at all would always do 
its duty. It is believed that all this has been fully accomplished, 
inasmuch as, although the battery has been doing constant service 
operating the street car for the last nine months, no such thing as 
a short circuit or buckled plate in the cells has ever occurred 


800 


from any cause. Cells having a rated capacity of 80 amperes 
discharge have frequently been entirely discharged at the rate of 
120 amperes and charged at the rate of 100 amperes without doing 
any harm, either in losing the active oxide or buckling the plates. 
These extreme charges are of frequent occurrence as the batteries 
are charged in three hours and discharged every three and one- 
half hours during the day, two sets of batteries being employed, 
one operating the car while the other is being charged. 

bef 4 shows the battery, the hard rubber cell in which it is 
placed being removed in order to show its construction. The bat- 
tery pote proper consists of an inoxidizable alloyed lead grating, 
five by seven inches square and about one eighth inch thick, 21 of 
which constitute a complete battery cell. The perforations in the 
grid are filled with superficially oxidized particles of metallic lead 
and oxide of lead, after which they are subjected toa pickling 
process which hardens the fine particles into a firm coherent mass 
almost as hard as a rock, and by which it becomes firmly fixed 
into the holes and forms a surface layer over the entire plate. The 
plates are now taken and assembled in proper number to constitute 
a complete battery, there being one more negative than positive 
plate, as, for instance, eleven negative and ten positive battery 
plates. The plates are clamped together by means of a lead screw 
passing through the hole in the plate, as shown in Fig. 4, nuts 

ing placed between the platesand firmly screwed down, whereby 
good metallic contact is made, after which they are all welded on 
the surface and all soldering avoided. In case it ever becomes 
desirable to take the cell apart it is easily done by removing these 
nuts, which by turning break the welded parts. The filling for 
the battery plates is chemically pure lead, and has been found in 
practice to give a useful working output of about 20 per cent. 
greater efficiency than is itle with batteries employing a me- 
chanically filled plate of lead oxide alone, 

Between the sets of plates in the Silvey battery there is placed 
a sheet of a porous separating material, the edges of which are 
saturated with a preservative compound and which has been 
treated with acids and alkalies until it becomes practically inde- 
structible in the electrolyte and capable of absorbing about 50 
times its own weight of the acids used in the battery. The latter 
in fact becomes nearly a dry cell, or in other words, there is very 
little free liquid to become spilled. Should the rubber cell ever 
become broken, the liquid held in suspension in the bibulous 
separating material is sufficient to operate the car properly during 
a trip. In order to prevent a possible splash of the free liquid on top 
of the battery plates the cell is made very deep, the plates only 
filling the jar to about half its depth; and as an additional precau- 
tion a sort of wooden crate, shown in Fig. 4, is placed on top of 
the plates, dividing the interior of the cell into small pockets, 
preventing the formation of waves incident to a car in rapid mo- 
tion over an uneven track. 

In the operation of the car 108 cells of battery are employed, 
each cell weighing 27 pounds, making a total weight of batteries 
of about 8,000 pounds, which practice has demonstrated will, in 
every day service, operate the car about thirty miles at each 
charge, running at full speed, which of course will exhaust the 
cells more rapidly than to run at more moderate speeds. In a 
test run made in November last the car made a round trip over 
the Third street road in Dayton, Ohio, in 35 minutes, the distance 
being 9 miles. This included several complete stops besides climb- 
ing two hills each about 1,500 feet long and 1 per cent. grade, 
crossing 16 railroad tracks and a bridge 500 feet long, so that it is 
evident the car can easily make 20 to 25 miles an hour, if desired. 
The car has a controller on each platform containing a reversing 
switch and three complete changes of electrical circuits by means 
of which three speeds of the car are produced. The changes are 
accomplished entirely by commutating the batteries, no resistance 
of any description being employed. The first position of the lever 
throws the two field magnet rings into series with the armature, 
the batteries, of which there are 108, being thrown into two par- 
allel circuits producing 108 volts, the car making a speed of about 
two miles per hour. The second position throws the two field mag- 
net rings into parallel, the armature being in series with them, the 
batteries being still in parallel, producing 108 volts,at which the car 
will make 5 to 6 miles per hour. The third position puts the field 
magnet rings in parallel with the armature in series and the bat- 
teries in series, making 216 volts, at which the car will easily 
make 18 to 25 miles per hour. By a proper manipulation of the 
switch lever any intermediate speed may be produced. 

The car, the interior of which is shown in Fig. 5, up to March 
23, 1894, has made 6,200 car miles and neither the batteries nor 
the motor have ever required a single cent for repairs; in fact, no 
additions have thus far been made to them except a new set of 
carbon brushes. The total expense of every kind has been $2.50, 
all of which was applied to the trucks. With such a record, 
which is believed to be without a parallel, it is thought that this 
system has no equal and that a car can easily be operated at a 
cost not to exceed 8 cents per car mile. The batteries at present 
are apparently nearly as good as new and are evidently good for 
several thousand miles more before requiring the renewal of the 
positive plates. By a process, the invention of Mr. Silvey, the 
worn out plates are taken and the material worked over so that 
there is practically no waste whatever. He is now prepared to 
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has found by actual test in building batteries that for every 1,620 
miles at 8 cents per mile he can entirely rebuild a set of batteries of 


108 cells, or for the two sets required to keep a car in constant use 


8,240 miles at 8 cents per mile. When it is taken into consider- 
ation that the batteries have already made 6,200 miles and are 
apparently as good as new, it is evident that there is a wide mar- 
gin for profit at three cents per mile and that a road operated by 
practical men can be easily operated for 8 cents per car mile. 

One very important feature of the storage traction on this sys- 
tem is that the car is no heavier than the ordinary motor car, the 
batteries being able to give a greater return in the way of power 
for the size of generators than the trolley, for the reason that the 
charging is more regular and there are no long stretches of trolley 
wires and feeders to waste power, there are no leakages to destroy 
water and gas pi by electrolysis, and each car, being self pro- 
pelling, is a unit in itself. 


THE FRANKLIN CONDUIT RAILWAY. 


A railway conduit built to withstand the heavy traffic of city 
streets is often unnecessarily heavy and expensive for the outly- 
ing districts where travel is less frequent and lighter vehicles Bir. 
dominate. In order to meet satisfactorily both requirements Mr. 


r 
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THE FRANKLIN CONDUIT RAILWAY 
SYSTEM. 


Fids. 1 TO 10.—DETAILS OF 


H. H. Franklin, of 44 Clinton street, Brooklyn, N. V., has devised 
the special form of conduit shown in the accompanying illustra- 
tions. The half section, Fig. 1, shows a cast iron frame which 
holds the rail and conduit together. This can be made very 
strong, and requires no more excavating than for a wooden tie. 
Fig. 2 shows a half section of conduit placed on the regular 
wooden tie, which does not require the removal of the old track, 
but only of the paving between the rails. The depth of the con- 
duit is only ten inches and the casting can be light or heavy ac- 
cording to requirements, the interior remaining the same through- 
out, and every part is thoroughly insulated. It may, of course, be 
made for one or two trolley wires. That here illustrated shows 
two, a construction which the inventor considers the cheapest in 
the long run. If a track return is used the rails are bonded with 
a plate of copper at each joint for the ends of the rails to rest 
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upon and at intervals connections are made by wire to the water 
in the sewers. 

In Fig. 1, a is a cast iron yoke which support the side rails 
and condutt: B the top covering of the conduit made of rollea 
steel; o, C, a non-conducting lining of prepared paper pressed into 
shape; and E prepared cement. Fig. 2, @ is one-half of a con- 
duit of cast iron bolted to wooden ties; F is prepared wood. 

Fig. 8, is a transverse section of the two constructions in one 
conduit. E is the body of the trolley wheel made of porcelain, with 
a centre piece of brass. On the lowef side is a circular groove for 
steel bearing balls resting on the circular disc K which is sup- 
ported by the arm v. and | is a copper band around the wheel. Be- 
tween the copper band and the porcelain, H, is a band of asbestos 

per to prevent the heating of the porcelain. An elastic rubber 
band L holds the copper band on the wheel and {m is a tallow cup 
formed in the top of the wheel. 

The wheels are supported by the arm v, in the centre of which 
is a pin screwed to the shield 0. Around this pin is a coiled spring 
w, which holds the trolley wheels lightly against the conducting 
wire X, both spring and pe being protected by a rubber tube v. 
The shield o, Figs. 8 and 4, protects the trolleys from mud and 
water. Its lower side is non-conducting and is also provided with 
a circular shield N, Fig. 5, which is a bottom view. In Fig. 4 this 
latter shield is left off to show the connections. In Fig. 5,88, 
are copper conductors whose lower ends form a brush the 
trolley and which have their connections at Y y with the motor. 
TT, Fig. 4, are steel pieces which support the trolleys and are 
riveted to the shield and extend upward to the car. Fig. 6 is a 
top view of the trolley shield. , 

The conductors are supported by porcelain insulators P P, Fig. 
8, and R R are hand holes affording access to the insulators. A 
rubber guard Q is placed over each insulator and also around the 
plate R to make it watertight. Fig. 7 shows a top view of the 
chamber and insulator, the top plate of the conduit being re- 
moved, and Fig. 8 shows a similar view with the top plate taken 
off of the chamber. 

The drainage of the conduit runs into pits at the corners of the 
streets and thence into the sewer. The feeders make connections 
with the conductors in the pits, as shown in Fig. 9. In Fig. 10 
A A 4, show the lip of the conduit 3 inwardly to protect 
any conductors strung upon the side walls, and BB, CO and D are 
insulators so arranged, that, should a cross road intersect with the 
main line the conductor x can be depressed below the conduit. 


FURTHER EXPERIMENTS WITH THE HEILMANN ELECTRIC 
LOCOMOTIVE. 


IN our issue of Mar. 21, we gave the results obtained by the new 
Helimann electric locomotive on the Eastern Railway of France. 
As stated in that article, the first experiments showed an economy 
of 20 per cent. over the usual steam locomotive. 

Since then further experiments have been made with the elec- 
tric locomotive to determine its fuel consumption as com 
with the ordinary type of express engine. The excellent runnin 
qualities of the Heilmann locomotive were conceded by the ralf. 
way engineers, but the latter have persistently claimed that the 
double transformation involved increased fuel consumption. 

Now that the men have become accustomed to handling the 
engines, the last report shows a fuel consumption of 12 kilograms 

r kilometre for the express engines of the Eastern Railway of 

ce, and 7 kilograms for the electric, or a gain of 42% per 

cent! This result must finally set at rest the criticisms on the 
score of fuel consumption. ; 


CHEAP ELECTRIC TRACTION. 


THE LEHIGH VALLEY TRACTION COMPANY, which already owns 
35 miles of electric road in Allentown, Pa., and vicinity, will ex- 
tend its line to Easton, a distance of 15 miles. It will inau 
A oe fare from one end of the line to the other, a distance of 
miles, 


PERSONAL. 


Mr. W. S. Barstow, of the Brooklyn Edison Co., is now secre- 
tary of the Association of Edison Illuminating Companies, vice 
Mr. W. J. Jenks resigned. The Association is very W in 
finding so good a successor to so efficient an official. 


Mr. JAMES H. RHOTEHAMEL, the president of the Columbia 
Incandescent amp Co., was married at Chicago on March 27 to 
Nancy, daughter of Mrs. Mary E. Rex. The happy couple will be 
at home at the Southern Hotel, St. Louis, after May 10. 


Mr. E. J. SPENCER has severed his connection with the Gen- 
eral Electric Co. and has opened an office in the Securit Building, 
St. Louis, as a consulting and contracting electrical aad mechani- 
cal engineer. Mr. Spencer was for nearly nine years in the corps 
of Engineers of the U. S. Army, and three years on special work 
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in the Thomson- Houston factories. He was also in charge of the 
1 General Electric exhibit at the World's Fair throughout 


Mr. H. NewMAN LAURENCE, M. L. E. E. a well known English 
authority on electro-therapeutics is now in this country, with the 
object of lecturing upon his W A as well as conducting 
pe classes. e comes with high recommendations from 
ending electricians in Europe. 


ON CERTAIN NEW PREFIXES PROPOSED FOR 
PHYSICAL UNIT MAGNITUDES. 


BY EDWIN J. HOUSTON, PH.D., AND A. E. KENNELLY, F. R. A. 8. 


The increasing extent to which scientific unit magnitudes are 
being used in physical research, has received a check by the in- 
convenient size of some of the fundamental ©. d. 8. units, par- 
ticularly the dyne and the erg. In order to lessen this inconveni- 
ence, we would propose the following additional prefixes, which 
we have found convenient in our own work. 

For example, instead of writing ‘‘one thousand megergs” we 
would suggest the term, one “begerg”; and, similarly, for the 
expression, one million megergs,” the term ‘‘tregerg”; and for 
a billion megergs, a ‘‘ quegerg,”—following the analogy presented 
by the words million, billion, trillion and aad 

Again, instead of writing, ‘‘the one thousandth of a micro- 
farad,” we would suggest the use of the term bicrofarad,“ and 
also the tricofarad as the millionth of a microfarad where 
necessary. 

i The meaning of these suggested prefixes is, therefore, as fol- 
ows: 

Bega = 1000 million, or a billion, or 10°. 

a = one million million, or a trillion, or 10??, 

Quega = 1000 trillion, or a go Naat or 10:5, 

= 1000 millionth, or 107°. 

Tricro = one trillionth, or 10 =. 

The following applications of these prefixes will suggest their 
advantages. 


From 1 metre = 1. metre = 100 oms. 
and 1 mm. = 0. “ =0 
and 1 micro-metre= - 1. micron = 0.000,001 metre 
= 10~* metre = 10 ( cm. 
1 bicro-metre = 1 bicron = 0.000,000,001 5 metre 
= cm. 
1 tricro-metre = 1 tricron = 0.000,000,000,001 pare = 10719% metre 
= 107:9 cm. 


The micron is of the order of the length of a light wave in the 
ether, and is a fundamental unit of itude in microscopy. 
The bicron is a magnitude which will be useful in dealing with 
the mean free path of gaseous molecules according to the kinetic 
theory of gases. 
The tricron is of the order of atomic dimensions according to 
the estimate of Kelvin, 
From 1 megadyne = 10° dynes = approximately the earth's gravitational force 
on one kilogram of : 
1 begadyne = 10° dynes = roughly the earth's force on one ton of matter; 
1 tregadyne = 101. dynes = roski 677777701011 
1 mager = 10° ergs = 0.0787 foot-pound at Greenwich. 


1 begerg = 10° ergs = 78.7 foot-pounds at Greenwich. 

1 tregerg = 101 ergs = 78,780 foot-pounds at Greenwich = 37 foot-tons 
approximately. 

1 = 104 ohms. 

1 begohm = 10° ohms = 1000 hms. 

1 tregohm = 10:9 ohms = one million megohms, 


1 quegohm = 10:3 ohms = one thousand 


A son is about the insulation of one mile of well insulated 
conductor. 

A tregohm is about the resistance required to limit the deflec- 
tion of a high grade mirror galvanometer under one volt to one 
scale division of one millimetre at one metre range. Such a 
galvanometer might be called a tregohm galvanometer. 

A quegohm is the limiting resistance with one volt ani unit 
deflection, of an extremely sensitive mirror galvanometer, which 
might be termed a quegohm galvanometer. 

From 1 microfarad = 10 * farad. 
1 bicrofarad = 10 farad or yyy microfarad. 

The c. d. 8. electromagnetic unit of capacity being 10° farads is 
consequently a begafarad. The use of these prefixes, therefore, 
ae E a convenient name to the ©. d. 8. unit of capacity which 
would otherwise require a special denomination. 


From 1 henry = 10° oms. 
and 1 microhenry = 10° cms. 
1 bicrobenry =1 om. 


LABORATORY OF HOUSTON AND 8 
PHILADELPHIA, March 9, 1804. 


HIS MOST WELCOME VISITOR. 


A READER of the ELECTRICAL ENGINEER, in the island of Cuba, 
writes: I send a renewal of my subscription to your most valu- 
able paper, which I find it absolutely impossible to dispense with. 
It is my most welcome visitor.” 
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THE CENTRAL STATION BATTERY. 


LOWLY but surely the conviction is gaining on 
American central station managers that there must 

be something more than the indulgence of a mere fad to 
account for the numerous storage battery stations in 
Europe. As evidence of this, we are glad to note and 
describe the starting into operation of the storage battery 
adjunct to the Edison Electric Illuminating Co.’s new station 
in Boston, as the result of Mr. C. L. Edgar’s study of the 
subject on a recent European trip. This makes the third 
central station thus far equipped in the United States, 
and we are sanguine that with the great care bestowed 
upon the Boston battery installation it will give a decided 
impetus to this work in America. As illustrating the 
scope of the storage battery in connection with central 
stations we furnish here a table made up from the results 
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Barmen. ..| 144,996 59,578) 48, 58416. 98971. ,026/ 84.9) 18.9 
Hanover... 482,520 194, 788 154,886 89,807 79. „114 48.4 10.9 
Düsseldorf 484,111 2795061216, 561 62.944 77.48 3887, 285 61.9) 18. 


1. Towards the end of 1808 this battery was replaced by a larger one. 


obtained during the years 1892-1893 for the cities of Bar- 
men, Hanover and Düsseldorf, Germany. It will be noted 
that although the efficiency of the battery averaged about 
75 per cent., the actual loss involved by the em- 
ployment of the batteries did not exceed 13.9 per cent. of 
the total electrical energy generated in any one case. We 
are also told that in every instance the work of the bat- 
teries in practice showed up better than the calculations 
upon which the station equipment was based. 


WHAT CONSTITUTES INVENTION ? 


In a suggestive paper recently read by Mr. Philip Mauro 
before the American Institute for Electrical Engineers that 
gentleman discussed the rumor that the present Commis- 
sioner of Patents had decided to change the policy which 
has so long obtained in the office and that the new plan 
was to refuse the granting of patents where the novelty 
is small or the exercise of invention is doubtful. Contrary 
to what is generally supposed to be the case, Mr. Mauro 
insisted that the only damage done in the past and to be 
feared in the future is due to the examiners, who by 
nature and habit are prone to take narrow and illiberal 
views of inventions. In answer to the argument that 
the liberality of the Patent Office is shown -by the 
many instances in which patents are declared void or 
limited by the courts, Mr. Mauro replied that in these 
matters he considers the examiners better qualified to 
determine questions of patentability than the average 
Federal judge. Admitting, however, that some examiners 


April 4, 1894.) 


may have erred on the side of liberality, these errors are 
insignificant, and of no consequence as compared with 
errors in the opposite direction, which may work greater 
hardship upon meritorious inventors. Mr. Mauro insisted, 
therefore, that the Patent Office practice obtaining in the 
past should not be changed and that the Courts are all- 
sufficient to determine ultimately the novelty of an inven- 
tion in dispute, the mere fact that judges and examiners 
have sometimes differed, constituting no valid reason for a 
change in policy. 

Touching this same subject Prof. W. A. Anthony had a 
pithy communication in our last issue, in which he expressed 
views opposed to those of Mr. Mauro. That there is consider- 
able difference of opinion on the point under discussion not 
only in electrical but in legal circles is manifest and as 
bearing directly on this question we would refer our readers 
to a very significant remark contained in the opinion of 
Judge Coxe in the suit of the Schuyler Electric Co. vs. 
The Electrical Engineering & Equipment Co., printed 
in our last issue, and in which he referred to the limited 
degree of novelty involved in some electrical patents. 

As to the share of the examiners in all this, we are able 
to print this week a brilliant and pithy contribution to the 
discussion, from Mr. Thomas Ewing, Jr., who shows how 
burdened the examiners have become by an increase of 
work out of all proportion to the increase of staff, and 
who, having been an examiner himself, is able to consider 
the question from both sides of the fence. It is obvious 
that if the examiners had more time and were paid to stay 
in the office when ripely experienced, fewer bad patents 
would issue and the situation would be materially relieved. 


SMALL ARC LAMPS. 


THE editorial appearing in our issue of March 14, on the 
field open to the employment of small arc lamps, has found 
an echo in various quarters as is evidenced by the number 
of communications which have reached us on the subject. 
As might have been expected, opinions among those quali- 
fied to judge, are not yet unanimous as to the com- 
mercial availability of small arcs, but closer investigation 
will, we think, prove that the objections which exist to-day 
are such as can be removed. Among these opinions we 
note the one by Prof. Elihu Thomson, whose experience 
confirms the necessity of employing only the purest car- 
bons in lamps of small candle power. Mr. W.S. Barstow 
doubts whether a 50 c. p. lamp can be commercially intro- 
duced, and that even a 125 C. p. lamp would meet with 
doubtful success owing to the cost of trimming ; while he 
points out that the cost of attendance and renewal varies 
little between a 2,000 and a 300 c. p. arc lamp. Although 
this is probably perfectly correct at present, it is based on 
the assumption that carbons require renewal after a run of, 
at most, 16 hours; but recent improvements would appear 
to have made this necessity a thing of the past, so that, 
everything considered, we believe there is still considerable 
hope for the ultimate success of the small arc, in which view 
we are sustained by several of our correspondents. We 
are also glad to note that Prof. Thomson agrees in the 
belief that so far from encroaching upon the field of the 
incandescent lamp, the small arc will create a still further 
demand for lighting by that means. 
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IS ELECTRICAL WORK DETERIORATING? 


In commenting on the subject of small arc lamps in this 
issue Mr. James H. Seymour, well known for his conserva- 
tive views, touches upon a question which is of vital in- 
terest to the entire electrical community. Having taken 
the public by storm, manufacturers of electrical goods and 
purveyors of current have for some time, Mr. Seymour 
contends, shown a tendency to deterioration in their goods 
and in their service, respectively; and he believes that even 
now there is great danger arising from this cause, which, 
if not promptly remedied will finally lead to the forfeiture 
of the respect of the public for electricity, with consequent 
loss to the industry. The ultimate source of this evil Mr. Sey- 
mour lays to excessive competition. We agree with him in 
much that he says. Jerry electrical work is by no means a 
thing of the past, and will have to be fought against by decent 
people probably as long as the industry lasts, but it would be 
unfair not to recognize the fact that there is at the same 
time a decided tendency towards improvement manifested 
in electrical work of all kinds, due also to competition, and 
not a little also due to the well meant though not always 
intelligent efforts of the fire underwriters. We believe 
with Mr. Seymour that the American public is willing to 
pay a fair price for a thing it wants, and that the scaling 
of prices which leaves no profit, or which requires the sub- 
stitution of an inferior article, is both foolish and pernicious 
in the long run. 


OBITUARY. 


GEORGE TICKNOR CURTIS. 


The death is announced of Mr. George Ticknor Curtis, the dis- 
tinguished constitutional lawyer whose name was associated with 
many of the patent litigations of bygone years. Mr. Curtis was 
a personal friend of Daniel Webster and a brother-in-law of the 
sculptor, Story. In addition to his legal practice, Mr. Curtis found 
time for a large amount of technical literary work, and for two 
or three politico-historical studies, including lives of Webster and 
Buchanan. Mr. Curtis was born in Massachusetts in 1812, educa- 
ted at Harvard, and 1 large part of his life in New England, 
but since 1862 he has looked upon as a New Yerker. One of 
his sons, Charles G. Curtis, a graduate of Columbia, is well known 
in electrical circles, 88 been one of the inventors of the early 
apparatus of the C. & C. (Curtis & Crocker) Electric Co. and later 
N 5 of the street railway motors built by the Curtis 

8. 0 


JACOB LIVINGSTON BARCLAY. 


Tun death of Mr. Barclay, at Pittsfield, Mass., of appendicitis, 
comes as a sudden and terrible surprise to his family and friends. 
He was of Scottish birth and 86 years of age, a most active, pro- 
greseive and intelligent man. He began his electrical career as a 
wire salesman for Holmes, Booth & Haydens, and then went to 
Chicago where he assumed also the agency for the Sprague motors 
and railway apparatus. On the absorption of the Sprague Co. by 
the Edison, Mr. Barclay became identified with the Electric Mer- 
chandise Co., a pioneer concern in electric railway supplies, 
and with Mr. H. McL. Harding represented the Westinghouse 
electric railway interests in the West. These interests he devoted 
his energies to until about a year ago, when he took a rest. A 
few months he and Mr. Harding decided to embark with the 
Walker Mfg. Co. of Cleveland, in the field of heavy electrical 
work for railways and transmission, and as our readers know, 
things were going along most smoothly and favorably, offices 
having been fitted up in New York and Chicago, and all steps 
having been taken to . a staff for production and sale of 

His death at such a juncture is at once most saddening 
and bewildering and we can ony extend our deepest sympathies 
to those in any way connec or associated with him. He 
leaves a wife and two young children. 
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THE PATENT OFFICE. 
BY THOMAS EWING, JR. 


THE hostility of the A to the patent system has 
rendered almost impossible the accomplishment of any reforms 
which tend toward its expansion. It has proved useless to point 
out to them that invention of machinery used in farming and 
transportation has made the whole world a market for their 
wheat. They recall the royalties paid on driven wells and barbed 
‘wire fences, and are deaf to alla Take for example the 
vision which limits the terms of United States patents by prior 
oreign patents to the same inventor upon the same invention. 
This clause has withstood every effort to effect its repeal. Yet it 
is rarely operative to curtail the periods of monopolies be- 
cause of the practice that has grows up under it of issuing 
all patents simultaneously. nd it works great injustice 
by enabling an unmeritorious rival to glean every sheaf and 
blade in the oroin parni fields while the true inventor 
is siring to obt United States Patent. But there 
i$ one reform which it is the purpose of this paper to show 
should stand upon a different 9 The reformation of the 
Patent Office, so earnestly desired by Inventors, should find ad- 
vocates even among those who are most bitterly hostile to the 
patent system. For it is demonstrable that its accomplishment 
will Greatly advance their interest. The increase in efficiency of 
the Office has long interested me because I was once a member of 
its examining corps, and because I believe that it can be accom- 
plished by bringing home to the public understanding the 
certain fact that the burdens of the patent system would thereby 
be tly diminished. 
ere are in the patent laws of the world to-day, broadly 
speaking, two systems of issuing patents; (1) the British system 
of indiscriminate grant on mere registration, modified of late 
years by the extension to the public of the right to contest the 
grant before the patent is finally sealed; and (2) our system, 
which contemplates granting patents only for inventions which 
by examination in our office, have been ascertained to be new and 
useful. About the time (1836) when our Patent Office was estab- 
lished, the workings of the British Office were set forth in the fol- 
lowing vigorous paragraph in the Westminster Review, recountin 
5 the proceedings then necessary to obtain an Englis 
p n 0 


“ Behold a reference ordered as a matter of course, a made as a mat- 
ter of course, a warrant issued as a matter of course, a bill wn as a matter of 
eourse, signed by the King as a matter of course, attested signet as a mat- 
ter of course, confirmed by the Privy Seal as a matter of course, and at length 


of 
copied and sealed by the order of the Lord Chancellor, which also is 
mator 1 t mu, re be pal, and, the project 
road to moon, a patent w as a matter of wi the 
omission of any proper solemnity.” R 


And Dickens in his striking sketch A Poor Man's Tale of a 
Patent,” written about 1851, makes his inventor exclaim : 


„Too many have been made to provide for people that never ought 
have been provided for, and we have to obey forms and fees to support . 
pacas when we shouldn't ought. Look at the Home „ the Atto 

ral, the Patent Office, the Engrossing Clerk, the Lord Chancellor, the Privy 
8 of the Patents, the Lord or’s Purse-bearer, the Clerk 
the , the Deputy Sealer, and the Deputy Ohafe-wax. No man in kagland 
dan get a patent for an india-rubber band or an iron hoop without feeing all of 
them. Some of them over and over again. I went through thirty-five stages. I 
with the Queen upon the throne. I ended with the uty Chafe-wax. My 


o n is that the whole g of Hanapers and Chafe-wa shoul 
away with, and that England has been chafed and waxed sufficientiy.’” SE 


It is not unnatural to assume in view of this record of legal 
flummery and extortion that our cheap and efficient system of 
granting patents is established mainly in the interest of patentees. 

t undoubtedly is greatly more beneficial to them than the British 
system even as now administered, where Hanapers and Chafe- 
waxes have been at last duly suppressed. And this not alone 
because it is cheaper, but from the very nature of patents. There 
is an erroneous impression which finds support in the phraseology 
of the granting clause of every patent, that it is a grant of 
the pene ae make, n a rege the invention patented. It 
is no gular as e fact may ap „ and contrary to 
the letter of the law as it undoubtedly _ is, what a patent 
really grants is not the right to make, use and sell the inven- 
tion, but merely the right of excluding others from making, 
using or selling it. The right of the inventor to make or use or 
sell his invention exists, if it exists at all, i tive of the 
patent. Mr. Bell could use his telephone before he got it patented 
as freely as afterward, if he could make it wor hat the 
patent gave him was the right to exclude every one else from 
practicing the art of electro-telephony. The patentee is not ex- 
empted by the grant of a patent from the general rule of law that 
& man must so use his own as not to interfere with the rights of 


ee 
1. A paper read at a meeting of the American Association of Inventors and 
Manufacturers, Washington, January 16th and 17th, 1804. = 
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others, and may be prevented from using his invention even by a 
law of one of the States, as where in 1881 in Ohio the inventor or 
concoctor of a medicine, for which he had a patent, was punished 
for administering it because he was not aduly qualified physician. 
But the most serious limitations on the right of an inventor to en- 
joy his invention arise from the operation of other patents which 
embrace it within the scope of their claims. Mr. J. J. Storrow, in 
his admirable argument before a committee of the House of 
Representatives in 1878, states that four-fifths of the suite respect- 
ing patents are contests between patentees. It must be clear 
therefore that it is generally for the interest of inventors of real 
merit that patents should be limited to their true scope, and liti- 
gation be curtailed as much as porsine, 

But the proper limitation of patents by full examination be- 
fore grant is vastly more important to the general public than to 
the inventors. An inventor may gain by obtaining a patent that 
is broader than is warranted, which lapse of time, the accidents 
of litigation, or the ignorance of judges may enable him to sus- 
tain. But the general public is almost sure to lose by patents that 
are too broad. If skillfully handled they may often be made in- 
struments of extortion without being forced to a test in the 
courte, and when brought to such test a parni is very difticult to 
defeat. It is presumed to be valid, and not only are all doubts 
resolved by the courts in favor of the patentee, but every advan- 
tage is given him. If the patent is weak, the patentee may per- 
hape, by waiting, save it from defeat through loss of damaging 
testimony by time’s wrecking of memories, and at the end of per- 
haps twenty years bring suits and recover damages or profits 
accruing throughout the whole period: or he may select for the 
first attack, if preferring to sue immediately, one who is unable to 
make a strong defence, or one who, after making a fair show of 
fight, will usively submit to a decree in consideration of a 
share of the spoils of the monopoly. The whole public is a party to 
every pateni suit and is, in theory, represented by the defendant. 
But it is not to be expected that a defendant will conduct a bur- 
densome and costly litigation which may end in a ruinous in- 
junction, merely to protect the public. He considers only himself, 
and if it is to his interest to settle he makes the best terms he can, 
and the public is sacrificed. Of course the courts, in so far as 
they are able, punish collusion. But it is very difficult of dis- 
covery, and patent causes so abound in abstruse problems that 
judges asaally jump at any determination of them which is 
acceptable to the ies. One or two favorable decisions, or the 
mere collection of royalties from a few infringers, secure for the 
tee the right in subsequent suits to a preliminary injunction, 
a terrible bludgeon with which to beat down all further opposition. 

Thus the patentee when he attacks the public in the courts has 
the advantage taken by the farmer in the fable of the bundle of 
sticks too strong to be broken together, but readily broken one at 
atime. But under our system of examination before grant the 
applicant meets in the Patent Office the representative and guard- 
ian of the united public. The Office can raise and investigate 
rar objection to the grant, free from all the restrictions imposed 
by the pleadings or procedure of the courts, and uninfluenced b 

e fear of loss or hope of gain that influences defendants. 
thoroughly organized and equipped to conduct adequate searches 
before the nt of patents, the Patent Office would fulfill the 
function which the theory of our laws requires, and would be a 
powerful agent for the protection of the public interest. 

I am inclined to believe that we would do well to borrow from 
the British and German laws the practice of exposing applications 
to public opposition before patenting. Of course this ge will 
never be to by the inventors unless the rule above men- 
tioned, which limits the term of United States patents by prior 
foreign patents, is repealed, for the change would necessitate 
paoi aron before grant, which would destroy the right to patents 

any foreign countries unless they were obtained before such 
publication. If so obtained they would, on the other hand, under 
our present statute, limit the term of the United States patent to 
that of the foreign patent having the shortest term. do not 
think it would be wise to adopt the English system of public 
opposition without official examination, but suggest the 
German system of official examination followed by public opposi- 
tion. What is everybody’s business is nobody’s business, and the 
importance of opposition to patents for devices that are at least 
commercially new may not apparent, or those who would 
oppose may be conciliated. There should be a body of men 
charged with the duty of entering, in the public interest, just 
opposition based upon common knowledge, and they should be 
men whose skill in investigating and classifying tho litera- 
ture of the various arts is kept practiced by constant con- 
sideration of the merits of applications. The public oppo- 
sition might be entered before the examiners themselves, 
after the step known, in the present practice, as the allow- 
ance of the application, with an appeal by either party, from 
the Examiner’s decision, to a court established to administer the 
procedure of opposition and hear the appeals. It would be in the 
nature of an extension to the general public of the right of oppo- 
sition now exercised in our interference proceedings, but t 
confined to rival inventors with contemporaneous applications. 
It would enable opponents to prove their objections, based often 
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on testimony unattainable at any time by the office, and perhaps 
soon irretrievably lost, without being obliged to wait, it may be 
years, for the patentee to begin a suit. This public opposition 
would, moreover, subject the decisions of Examiners to immediate 
criticism, instead of the present tardy criticism of adjudication, 
and there would be brought into the Patent Office knowledge of 
the common practices among workmen, the rules of thumb which 
comprise so much of the essence of every art and are 80 rare y 
found in the literature of any art. It would give us, on suc 
questions as, What constitutes invention? decisions in litigated 
cases by men who are more intimately acquainted with the ca- 
pacities of practical mechanics than judges under the present 
system of equity suits, in which all testımony is taken before Lord 
igh Stenographers, ever can be ; and it would tend to induce 
uniformity ın the law now administered by the courts of nine all 
but independent circuits. Speaking of the general plan of public 
opposition before grant, Gen. Samuel A. Duncan, in the third 
yolume of the American Social Science Journal, says: 

‘**Thia would be a cumbersome and expensive system and would 
its esecution a much larger force than that now employed: but if practicable it 
would oftentimes develop important facts not otherwise attaloable by the office. 
The preliminary quasi-judicial test of the validity of the proposed grant would be 
of a summary and inexpensive ter, as com with the ordinary pro- 
tracted litigation in the courts ; aod while it would not necessarily prevent sub- 
sequent litigation, yet doubtiess a patent thus granted in the face of active parti- 
ean opposition would stand upon a much firmer basis than one granted, as now, 
upon ez parte proceedings.” 

The expansion of the Patent Office does not lead to extension 
of system, but to the limitation of patents to what the law in 
theory grants, viz., patents for inventions that are really new and 
bave a utility. Every increase in its efficiency effects, by better 
searches and fuller consideration, a decrease in the issuance of 
patents that are too broad or are entirely unwarranted. For, if 
the Examiner by his search can find nothing to anticipate an 
invention, the patent is issued on the application as it is 
filed. But, if he finds anything that should limit the patent, 
the application must be modified or abandoned. It is an error 
to suppose that a disposition of the Examiners to favor inven- 
tors leads to inadequate searches. No manafter making a search 
feels satisfied with the negative result of finding nothing to cite 
against the invention. Ifa complete anticipation is found, the 
Examiner knows that he has accomplished everything that can 
be accomplished. But if nothing is found he still knows full well 
that what he is searching for may exist. In character, industry, 
and ability the standard of the force is high, and the exam- 
iners, if able todo so, would make better searches, and better pro- 
tect the public interest. But so far from appreciating the value 
to the public of the labors of the Examiners, and showing a con- 
sequent disposition to increase the efficiency of the Patent Office, 
the enemies of the system have never missed a chance to strike 
the Office a blow, and are now striving, by preventing its neces- 
sary growth, to kill it of dry rot. Its position before Congress has 
long been much like that in which the famous Governor Brough, 
of Ohio, found himself, who, when twitted about his enormous 
bulk, in the linee,— 

“ If flesh be grass as people say, 
Then Johnnie Brough’s a ton of hay,” 


retorted that he thought he must be a ton of hay, because all the 
jackasses in the country were forever pulling at him. 

There are in the examining corps the grade of Principal Ex- 
aminer and four grades of Assistant Examiners, The of 
the Principal Examiners is fixed by law at $2,500 a year. But in 
the spring of 1890, when there were thirty Examiners, the House 
of Representatives determined to appropriate only $2,400 for each, 
thereby saving the government 83, 000, and bringing on a debate 
which cost, in the salaries and expenses of the House, more than 
the $8,000 saved; and this has happened several times. The first 
Assistants are paid $1,800, the second $1,600, the third $1,400, and 
the fourth $1,200. All Assistants do substantially the same charac- 
ter of work. The corps including the Examiner of Interferences 
now numbers 199 men. In the year 1886 there were 192 applica- 
tions filed to each man on the examining corps. In 1892 there 
were 205 to each man. In 1898, owing probably to the hard 
times, the number of applications fell off. The ratio of applica- 
tions to members of the examining corps for 1898 was the same as 
for 1886, to-wit 193. 

The ratio of Examiners to applications should steadily increase, 
for the labor of searches steadily increases. In the consideration 
of an application for a patent the main field of search for devices 
which may anticipate the invention is in the United States 

tents. The number of these patents at the end of 1886 was 855,- 
90, and at the end of 1898, 511,743. That is, if the number of 
United States patents be taken as indicating the extent of the 
field of search, it was 44 per cent. larger in 1898 than in 1886. It 
is difficult to estimate accurately to what extent the labor of a 
search increases with expansion of the field of search, but the 
difficulty probably increases as rapidly as the field expands, True, 
this is influenced largely by classification. But the labor of clasei- 
fying falls of necessity upon the examining corps, since none but 
experts can properly classify the literature of any art; and rules 
-which would so 5 as to render them susceptible of 
exact classi : require such multiplication of patents 
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as would cause confusion in business and unreasonable expense to 
parante. The only system which has worked well in practice 

to classify inventions ing to the uses assigned. If, for 
instance, a centrifugal machine is devised for use in metallu 
it is classified as a metallurgical machine, and if for use in 
the manufacture of salt it is classified with machines for 
making salt. It is possible under this system that two appli- 
cations describing machines identical in construction may be 
sent to different divisions of the Patent Office. But such 
cases of identity are apt to arise only when new types of 
machines are introduced, since with the refinement of inven- 
tion the uses to which machines are to be put impose 
peculiarities of construction which distinguish machines of 
the same type found in different arts. And, furthermore, if a 
system of classification were adopted under which machines of 
like construction were all put into a distinct class together, irre- 
spective of the uses to which they are applied, an Examiner, in 
order to make searches in any art, would have to be able to deter- 
mine, not, as now, to what various uses a particular invention can 
be applied, but by what various means a particular result can be 
accomplished. This task would require of the. mere searcher 
the genius of the inventor. 

here is no doubt that great advantage would result from the 

establishment of a supplemental classification under which all 
patents should be grouped according to their construction rather 
than their use. This would effect great saving to the Examiners 
in the collection of cross-references for their various classes, and 
would secure greater certainty of a clean sweep of such cross- 
references. 

It is however clear in theo 


or a 
in which ratchets are 
machine or a loom. 


„ it being the main business of the ge 
inventors to carry principles already evolved in one art into other 


ogous arts. 

I have so far spoken only of the difficulty and labor of the 
search against the inventions to be patented, but fully one-third 
of the time of the Examiner is spent on correspondence with the 
applicant to reach an ment as to the proper nature of the 
grant in view of the state of the art. The manuscript monthly 
reports of the Examiner of Textiles for the year 1892 shows that 
in that year his force passed to issue 606 cases. Roughly 

king about two-thirds of the cases filed are passed to issue. 
The Examiner probably disposed of about 900 cases. He made 
8,089 rejections. The aggregate of rejections and issues is 8,645 
to about 900 cases. This means that the cases came before the 
Examiner for consideration, on the average, four times before 
their form and scope were finally determined and his assent to 
issuance or final rejection given. 

In view of the facts set forth in the foregoing discussion it is 
clear that Mr. Commissioner Simonds did not overstate the case 
when he said, in his report for 1892, ‘‘that no like number of 
men in the world, assembled in one body, has to perform duties as 
delicate and difficult as those which are performed by the examin- 
ing corps of the Patent Office.” So far from making overstate- 
ments, I have passed unnoticed many of the duties of the Exami- 
ners. They administer the registration of trade marks, they 
answer all appeals from their decisions against applications, they 
determine all interferences between rival applicants. And there is 
much valuable work which cannot be touched. The whole body 
of our patents ought to be accurately digested. Mr. Commissioner 
Simonds in 1892 asked that 82 Fourth-Assistant Examiners be ap- 
pointed expressely for this work. He probably thought it useless 
to suggest any other plan. But it is work which each assistant 
should do in his own class, for he alone can have in considerable 
measure the knowledge necessary to determine what a digeet of 
the patents of his class should show. The routine labors of the 
force should be sufficiently lightened to leave time and energy for 
this work. The Commissioner also asked at the same time that 
16 Fourth-Assistant Examiners be added for the purpose of 
bringing the routine work of the corps up to date and keeping it 
there. What is needed is not more fourth-assistants, but more 
men of higher rank and better salary. Such an increase of force 
as Mr. Simonds vainly requested might enable the corps to catch 
up and keep up with current work, but only by conent ag to per- 
mit the issue, ın increasing numbers, of patents that should never 
be ted or are broader than the state of the art warrants. 

pon any fair estimate the increase in labor of properly dispatch- 
ing the business of the Patent Office during the last eight years has 
been at least twenty-five per cent. The increase in the force dur- 
ing the same period has been but six per cent. Admirable admin- 


istration has saved the Office from proportionate degeneracy. But 
the cost to the public of any degeneracy in its efficiency cannot 
be estimated, for no man can guess what an important but un- 
warranted patent may cost the public before it can be judicially 
declared invalid or has run its term. I do not hesitate to say that 
if the examining corps were doubled there would still be plenty of 
work for every man and the public would be the gainers. The 

resent deplorable situation is not new. A forcible writer says, 

The Nation for October 26, 1876, 

The exhaustive determination of the question of novelty in every new ap- 
plication involves laborious and tedious search.......... First-class men have not 
sufficient inducement to remain in the office after they have become educated to 
their duties, and hence the work of examination is frequently committed to inex- 

men.. 4 & result of all of these causes the number of patents 
increasing at the rate of three hundred a week. 

If this was so seventeen years ago how much truer is it now. 
The salaries have not been increased in forty years. The labors 
incident to the position have steadily inc throughout that 
whole period, while the inducements held out by private business 
to men who show themselves capable in the Patent Office are as 
great now as they ever were. e application of the civil service 
examinations in determining appointments has carried into the 
office boys fresh from school, and has all but excluded from the 
recruits men of larger experience and riper judgment who, hav- 
ing unfortunately forgotten how to extract a cube root, fail to 
qualify in arithmetic. There is of course no harm in those out of 
whom it is proposed to make Examiners being caught young.” 
Bat the present under which yo men are drawn into 
the office to remain barely long enough to learn its rules of prac- 
tice, is about as efficient in making miners, as the method, 
which, according to Gen. Sherman, was used to christianize the 
Indians—“ lasso em, baptize em and let em go.” 

When the Constitution was in process of adoption it contained 
at one stage a provision for the establishment of a great National 
University. This was afterwards stricken out and the provision 
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ELECTRICITY FROM KEROSENE. 


BY 


ONE and two-tenths of a gallon of kerosene oil if properly used 
will produce 48.9 amperes at 110 volts pressure for one hour, or 80 
16 c. p. lamps for the same length of time for the small cost of 8 
cents, which means one-tenth of a cent an hour for each light. 
The wires upon which these lights are run are not directly con- 
nected to the gallon of oil, as the title of this article might imply, 
but are connected to an ordinary dynamo, the dynamo belted to 
a Saurer petroleum engine, and then the kerosene oil is given a 


THE SAURER PETROLEUM ENGINE FOR ELECTRIC LIGHTING. 


for the protection of authors and inventors inserted, apparently in 
its stead. It was no unworthy substitute. And if all classes 
could be made to see their true interest, and the Patent Office 
were raised to the dignity and efficiency which its great public 
function demands, the accumulated learning of all the arts would 
be classified and disseminated, carrying the seeds and fruit of 
thought of the world’s brightest laborers into all the workshops 
of aduy: Inventors would be instructed, stimulated and re- 
warded, and the public would be protected. But instead, rapid 
increase of business is swan foie the Patent Office, and the 
enemies of the system are de eang ovary effort to make the 
Office an efficient public servant. us, without diminishing 
the protection afforded patentees, they are multiplying 
vicious patents by forcing the degeneration of our admirable 
system of grants after adequate examination, into the system of 

ts on registration in its most oppressive form. More infatuated 
than blind Samson, they are pulling down the temple upon their 
own heads, without compansiiig the destruction of their enemies. 


„% LIKE A FISH OUT OF WATER.“ 


One of the foremost men in the Canadian electrical field, a 
large manufacturer as well as a central station man, writes us: 
“I feel like a fish out of water without a weekly perusal of your 


paper.” 


chance by being poured into a small tank which feeds the engine 

at the very economical rate of 1.2 pints per horse power per hour. 

The writer was called upon to make a complete test of this en- 

gine, both for efficiency and safety, by the n Board of Fire 
nderwriters, with the following results : 

The Saurer engine, which is built in four sizes, two, four, 
eight and twelve horse power, is a Swiss invention and is 
being manufactured by the Thomson Electric Welding 
Co., of Lynn, who are the sole makers in this country. 
One of the eight horse power type was given me to test and was 
run to its full capacity for five hours, using an old type Thomson- 
Houston dynamo as a load. After having run the engine for four 
hours, to note whatever heating effect there might be, the follow- 
ing readings were taken. The speed at no load was 850 revolu- 
tions and upon throwing on the full load instantly, the speed 
dropped to 840 revolutions, or only 8 per cent. When the load was 
constant there was no variation speed as shown by the tacho- 
meter, In order to get the full eight horse pore out of the 
engine the dynamo was made to carry a load of 48.9 amperes at 
110 volts Ae or 7.2 electrical horse power, the dynamos hav- 
ing an efficiency of 90 per cent. Just before making the test of 
one hour the oil was measured and at the end of the test it was 
found that exactly 1. 2 gallons were used. 

This amount for an eight horse power engine is at the rate of 
1.2 pints per horse power hour. Kerosene at the rate of 61 cents 
per gallon shows the following economical results :— 


April 4, 1894.] 


Eight mechanical h. p. = 7.2 electrical h. p. (dynamo 90 eff. 
7.2 e. h. p. = 5871.3 watts. One 16 C. p. lamp = 110 volts and .6 


amperes, or 67 watts. SETA watts L 80 16 c. p. lampe for a 


little less than 8 cents, or one 16 c. p. lamp one hour for one-tenth 
of a cent, for fuel. 

Referring to the illustration of the Saurer engine the kerosene 
used (150° fire test) is placed in the two small tanks 1 and 2. The 
smaller tank 1 is for the oil used for the heater m, and is con- 
nected with it by a small pipe as shown. It is raised six or seven 
feet above the floor, in order that the oil may flow to the heater 
under slight pressure. The larger tank, 2, contains the oil used to 
operate the engine. and flows through piping tothe pump P. This 
tank is fixed at such a height that no oil can rise above the middle 
of the sere pipe P, of the pump P. By the pump the oil is driven 
when needed in the exact quantity required to the vaporizer v, 
where it is heated and vaporized by the heater m and mixed with 
air drawn through the tube T. i 

The engine is easily started by turning the fly-wheel. The 
forward motion of the piston draws a charge of the mixture of 
vaporized oil and air from the vaporizer v into the engine cylin- 
der. The backward motion compresses this charge which is then 
ignited by a porcelain tube, extending from the cylinder and kept 
hot by the heater H. The combustion drives the piston forward 
after which the dead gas passes through the exhaust. The oil and 
air are mixed in proper proportions to insure a good combustion. 
The pump P is o ted by the lever L, so controlled by the gover- 
nor that it is only moved as the engine requires additional fuel. 
The engine governs so accurately that a practically constant speed 
is maintained under varying loads. No oil can pass the valve of 
the pump P except when driven by the pump. The fact that the 
high fire teet oil is in the liquid state and is raised little, if at all, 
above the temperature of the room until it enters the vaporizer v 
of the engine, is in itself a guarantee of safety from fire or ex- 
plosion. The use of the porcelain ignition tube insures a certain 
firing at the right time of the combustible mixture of vapori 
oil and air in the cylinder of the engine, and the trouble caused by 
the scaling and wasting of metallic ignition tubes used in other 
engines is avoided. 

A water jacket surrounds the engine cylinder, and a small 
quantity of water flows through the pipe w into this jacket and 
passes out through the pipe w,, keeping the cylinder at a proper 
temperature. In many cases this water can be used over and over 
again. Tho i base contains mufflers for the exhaust gas and 
the air inlet ich reduce the noise toa minimum. All bear- 
ings are self-lubricating, special devices being attached for that 
purpose, rendering any attention to this detail unnecessary while 
the engine is in operation, and the parts are perfectly cool after a 
day’s run. The burner H, used to heat the vaporizer and ignition 
tube, is of special construction, designed to give a constant, steady 
heat. and consume a small amount of oil. 

The smal! quantity of oil used, as shown by my test at the be- 
ginning of this article, the ease with which the engine can be 

uickly started when needed, or instantly stopped, and the fact 
that no care is required while it is in operation, make it a v 
desirable and cheap motor wherever a small power is required. 
For portable work, saw mills, machine shops or isolated lighting 
plants that require not more than 120 16 c. p. lights, it is especi- 
ally adapted, and considering the fact that no boiler or piping 
is required, that all expense ceases the instant the engine is shut 
down, and that its use has been allowed by the insurance ple 
anywhere that an ordinary heating stove is permitted, the Maurer 
engine will undoubtedly be very extensively used. 
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. PRIZE FOR INFORMATION ON WIND POWER. 


THE NETHERLAND SOCIETY FOR THE PROMOTION OF INDUSTRY 
has offered the following prize and conditions for 1894 : 

The Society wants to receive pepers, containing an indication 
of the means to obtain energy ugh windmills, to accumulate 
this energy electrically, to transmit it or to make it transportable ; 
8 desires more particularly, an answer to the following ques- 

ons: 


1. What is the average energy a common windmill is able to uce, per 
day of 2% hours, in combination with an electric accumulator ; w would be 
the installation most suitable to this effect and what would be the cost of one 
Bore PP posable, fro eal pont of view, to apply the new ačrint 

; e, from an econom of view, y the new aéria 
motors ce an extensive scale for the accumulation and the utilization of this 
energy 

If so, what mechanical appliances would be required for this i parpose ? 

The project of a supposed application of the system, by wh a factory is 
provided with light and power, is wanted as an illustration. 

The drawings belo. to the answers must be made on white paper (no 
blue A er on a scale of 14. 

63100 * eta offered is the Gold Medal of the Society and an award of £30.— 


Answers must be sent before July 1, 1894, with the author's 
name in a closed envelope, to the General Secretary of the Society, 
F. W. van Eeden, at Haarlem, Holland. Further information 
about the conditions may be obtained at the same address. 


THE ELECTRICAL ENGINEER. 


307 


LETTERS TO THE EDITOR. 


SMALL ARCS AND ELECTRICAL BUSINESS METHODS. 


I HAVE read with care and interest the editorial on A Big 
Opening for Small Arcs” in your issue of March 14. The wonder- 
ful development of the electrical industry, in the last ten years in 
America, astonishes the world. People have come to believe that 
55 is capable of doing almost everything for the human 
race, and the demand for its varied service is rapidly 5 
It is a question whether we realize the importance of this demand, 
and are = prepared to supply that demand in a truly commercial 
manner 

It is the history of all business that the better the service to the 
consumer, more rapidly does the business develop. In America, 
where there is 80 much business enterprise, we are inclined to 
believe that when an industry is developed to a point of liberal 
demand, then the tendency is to depreciate, instead of improving 
the service to the people. It is particularly so in all manufactur- 
ing business. It is important that the electrical business, as it is 
a new element of manufacture, shall not fall into the serious error 
of believing that as we now have it introduced, and the demand 
created, the public now can be served in a careless and unreliable 
ee If we have reached that point it would be a sad mis- 

ortune. 

The present is a good time for the literary man and the editor, 
who to a large extent create and educate public sentiment, to 
review the past business history in this country, say for twelve 
years. The electrical businees is no exception from other branches 
of industry wherein an attempt has been made for every man in 
business to drive out every other man and thereby obtain the 
whole field of operation, for his special benefit. A few minutes 
of thoughtful consideration will lead to a realization of what that 
method of procedure has finally brought the business of every 
description throughout the United States to. There never was a 
better time for business men to realize the importance of sound 
business principles, and of serving the public with some degree 
of responsibility. 

We should not be unmindful of the work that has been 
accomplished in the many yea past in the electrical field by the 
men who have passed beyond the activities of life, and have 
helped lay the foundation, theoretically and practically, for those 
who are now actively engaged in electrical enterprise. It is true, 
that improvements in the arc lighting branch have not been rapid, 
but we must remember that it has been necessary to establish the 
confidence of the users or consumers of the electrical apparatus, 
before very great progress could be made. This is true of every 
branch of business on earth, and it is the foundation and the valu- 
able thing of all business. Without confidence on the part of 
purchaser but little can be accomplished ; therefore it has been 
n to gain the confidence of the people before much could 
be done in inducing them to use arc lights for interior work. 

Now, the question presents itself, How well will we take care 
of that established confidence? If we abuse it, it will depart soon, 
but if we encourage it, it will develop far beyond our anticipation. 
There is no reason why we should not use arc lights, and they can 
be made at the present time, from one hundred and fifty candle 
power to as large an illumination as is desired, for any use what- 
ever, and thoroughly reliable. Electric lighting in ita various 
branches has reached the point where it is far more reliable than 
the daylight, for the reason that it is at our command and the 

ple are beginning to realize that to depend entirely upon day- 
fight, is not as advantageous as to depend entirely upon the 
artificial light produced by electricity at the pressing of a button 
or the turning of a switch. The further this question is invest- 
igated at the present day in factories, stores, offices, etc., the more 
we will realize the importance of electric lighting. 

The question resolves itself into about three distinct, important 
features: Generation, channel of conveyance, and the delivery of 
light to the consumer. If any of the three points named are 
neglected, just to that extent the business will suffer. The less 
we attempt to make excuses for these defects, the better. It is 
nonsense to say that the consumer will not pay the price. They 
will always pay what a thing is worth and they have a right to 
expect that they shall be well served. The whole difficulty lies in 
the rotten business, methods and you as a leading electrical journal 
of this country, should not, and I hope you will not, hesitate to 
criticise severely the methods that are detrimental to the electrical 
industry. no matter how hard it may hit any of us in the business, 
as THE ELECTRICAL ENGINEER has more influence throughout the 
electrical industry than any other paper. 

AMES H. SEYMOUR. 

Naw Yorx, March 17, 1804. 


THE EDISON ELEOTRIC ILLUMINATING COMPANY of Brooklyn has 
declared a quarterly dividend of 1M per cent., payable April 16 
to stock of March 31. This is an increase of per cent. 


REPORTS OF COMPANIES. 


FOURTEENTH REPORT OF THE AMERICAN BELL 
l TELEPHONE CO. 


THE 14th report of the American Bell Telephone Company 
covering 1898, was presented at the annual meeting week, 
The operations of the Bell Company are thus stated, with com- 
parisons, and also a condensed balance sheet : 


EARNINGS. 
Year Dec. 81. 1808. 1802. Increase. 
Rental of telephones......... 88.513, 711 303.758 $209,958 
Dividendss 11.824.432 11.422, 048 402,884 
Com's'n from Ex-Terr. lines. 108,621 101,306 7,815 
Com’s’n from Teleg. b’s’ness.. 29,198 29.417 
Real Estate. 68, 097 67.868 
Interest ey ree „986 168,830 57,106 
Miscellaneous.............. R 11,086 7,664 i 
Total earnings........... $5,781,077 $5,100,887 $680,190 
EXPENSES 
Operating expenses. ......... $892,770 $378,278 $14,497 
c ... 114,852 87,767 085 
Real estate 44.582 ; 8,866 
Interest and taxes............ 800,368 279,689 20,729 
Commission 690,381 648,689 41,692 
e, rane niens ekt 10,000 10,000 KOR 
Concessiongsgsez . 257, 830 246,914 10,916 
Miscellaneous... .. ......... 44,857 2,268 42,594 
Total expenses $1,855,591 $1,689,212 $166,379 
Net earnings............ „925.486 $8,411,675 6513, 811 
Surplus Jan. 111211... 2,151,011 2,151,011 tote 
Total surplus ..... ere $6.076,497 $5,562,686 $518.811 
Regular dividends............ 2,214,156 1,927,227 286,929 
Extra dividends..... ........ 1,125,000 991,863 183,187 
Reserve general depreciation. 450,000 400,000 50,000 
Reserve depreciation instru- ; 
ments. „ 186,830 92,585 48,745 
Total charges $3,925,486 $8,411,675 $518,811 
Surplus Dec BI. $2,151,011 22, 151,011 ae 


* Decrease. 1 No portion of the earnings of the Metropolitan 
Telephone and Telegraph Company was divided. 


DEBTORS, DEC. 31. 


1803. 1802. 
Telephoneee s e $1,266,182 $1,188,900 
46ß0sñ ⅛ . e 950, 950,977 
LOCKS ooo i he ð ͤ y 8 87,065, 131 84,120,795 
Merchandise and machinery............ 13,817 14,441 
Bills and acc’ts receivable.............. 3,578,058 8,781,747 
Cash and deposits..................000. 2,848,678 2,365,419 
TOUS: sorene tid. Daar aA $45,712,841 $42,367,280 
CREDITORS. 

Capital stockck n $20,000,000 $17,500,000 
Debenture bonds, 1888................. 2,000,000 2,000,000 
Bills and acc'ts payable................ 1,550,596 1,881,516 
Patent account (profit and loss)......... 10,187,498 10,169,925 
Profit and loss cect ceee „682,227 5, 684, 105 
Reer“ 8 4,191,018 8,557,728 
Surplus.......... PETETA PN NE 2,151,012 2,151,012 
MB ]³² 5m EE ET $45,712,841 $42,867,280 


* Of this amount $1,200,000 is for dividends payable Jan. 15, 
1894, to stockholders of record Dec. 30, 1893, against $1,050,000 
Jan. 15, 1893. 


The following statistics are of interest: Instruments under 
rental Dec. 20, 1894, 566,491, an increase of 18,771 in 12 months 
and of 240,817 since Dec. 20, 1884. Exchanges Jan. 1, 1894, 838, 
an increase of 26 in a year; branch offices, 571, an increase of 82 ; 
underground wire mileage, 120,675 ; increase, 80,459 ; submarine 
wire mileage, 1,678, and increase of 301; total miles of wire, 
358,480 ; increase 45,689 ; total circuits, 205.891 ; increase 4,569 ; 
employés, 10, 421; increase, 451; stations, 237,186 ; increase, 5,046. 


THE ELECTRICAL ENGINEER. 


Vol. XVII. No. 309. 


The daily connections in the United States are 1,871,667, or about 
600,000,000 a gar The daily calls per station range from two to 
eighteen, and average eight, about the same as in 1892. The 
average cost to the subscriber for each connection is from less 
than 2 cents to 8ł¢ cents. The miles of extra-territorial or toll 
lines Jan. 1, 1894, was 46,727, an increase of 3,883 miles, and the 
miles of wire 154,106, an increase of 21,104. The average daily toll 
connections were 84,821, or about 11,000,000 per year. The total 
revenue of all companies for 1898, excluding the Long Distance 
company, was $2,146,677. The earnings of the extra-territorial 
lines included above were $921,576, of which last sum the Bell 
company received $112,840, an increase of $8,165. The largest 
amount of underground wire in use in a single city is 80,397 
miles in New York, 18,554 in Chicago, 8,361 in Boston, 6.972 in 
Brooklyn, 5,719 in Pittsburgh, 5,242 in Milwaukee, 4,409 in Detroit, 
4,845 in Cincinnati. 4,314 in Baltimore and 4,047 in San Francisco. 
The mileage of the Long Distance company, Jau. 1, 1891, was 1.199 
miles, an increase of five miles, making a total mileage of 121,930, 
an increase of 80,467 miles in one year. The er Sa of telephones 
for the first seven months of the year was more than 25,000. This 
was reduced to 13,771 net by the financial panic. The same cause 
checked the increasing tendency: of telephonic connections. At 
the close of this year more than one-third of the exchange wire 
mileage was underground. The metallic service subscribers 
increased from 28,053 to 87,648. 

There have been added to the Long-Distance system during the 
year 428 miles of pole line, 9,934 miles of wire, and eight new 
offices have been opened, making in operation on Jan. 1, 1894, 
3,695 miles of poles and 63,529 miles of wire. There are 124 offices 
under its immediate operation. The larger cities to which the 
lines were extended. and in which service was opened during the 
year, are Detroit, Cleveland, Cincinnati, Dayton and Indianapolis. 
The Long Distance lines now reach and connect the exchanges of 
26 companies, licensees. The use of the lines steadily increases, 
and the number of connections made shows a very satisfactory 
increase in the past year, over 1892. 

„The telephone companies operating under license from the 
Bell company have, during the past nine years, 1885-1893, ex- 
pended $42,000,000, within a few thousand, upon the extension 
and betterment of their plant. The larger items are in round num- 
bers: Overhead and Sor ar E subways and cables, 
$14,500,000; buildings, $6,000,000; toll lines, $9,000,000. Previously 
to that period the construction account stood at the sum of $31,- 
000,000, a total, that is, with the expenditures since 1885, of $73,- 
000,000. Inthe earlier years, undoubtedly, mistakes due to the 
newness of the work were made, but in addition to ample allow- 
ances made for many years for maintenance and reconstruction 
44.000 np been written off on account of construction a sum rising 

The report says further: The general system of the operating 
companies throughout the country has been to charge the sub- 
scriber a fixed sum for exchange service, graduated according to 
the class of equipment which he selects, and leaving him free to 
use the service as much or as little as he chooses. On the whole, 
this plan appears to have worked to the satisfaction of subscribers, 
and in a measure distributes equitably the charge with the public 
pays for telephone service, since in the smaller exchanges, where 
the average use is the least, the charges are correspondingly small, 
while in the great cities, where of necessity the rates are highest, 
the average use is also greatest. It is by no means certain, how- 
ever, that, in time to come, the companies and their patrons may 
not find a system of tariff rates, that is, the charging the sub- 
scriber according to the number of times his telephone is used, 
more equitable than the present system of uniform charges. Some 
experiments are in hand to see if in the great cities the case of 
those who want only a limited use of the telephone at a less rate 
than is fixed for an unlimited use can be met.” 

The need of more capital to extend and perfect the service is 
dwelt upon, and it is remarked that the F upon lon 
distance lines alone already amounts to $7,000,000. It is sta 
that the suit of the United States to annul the Berliner patent 
will be argued in June. The Long Distance company had invested 
up to Dec. 81, 1898, in line construction, equipment and supplies, 
$6,488,149. The company shows an increase in its earnings 
from that source in 1808 over 1893 of something like 38 per cent., 
the amount for 1893, ore being $892,361, against $648,436 in 
1892 and $487,828 in 1891. 


LEGAL NOTES. 


THE ADAMS ELECTRIC RAILWAY LITIGATION. 


JUDGE HALLETT will hear the case of the Adams Electric Co. 
against the Lindell Railway Co. in St. Louis, on April 20. The 
suit involves the application of the motor under the car, with ref- 
erence to the axles, and has already been noted in these columns. 
(ELECTRICAL ENGINEER, April 8, 1891, p. 428). The Adams patents 
are 300,827 and 800,828. 


f April's, 1804.) 


STREET RAILWAY APPARATUS OF THE WALKER 
MANUFACTURING CO. 


THE WALKER MANUFACTURING COMPANY which has, for many 
years, enjoyed the reputation of being without an equal in the 
construction of cable railway equipments, power transmission 

lants, and all classes of ve large machinery, has now added to 
ts extensive business an electrical department. The company 
now enters the field, ready to supply electric generators for 
both direct and alternating currents, of any capacity, from 150 to 
5,000 horse-power, with an electromotive force varying from 500 
to 10,000 volts; and a complete line of electric motors for both 
direct and alternating current work. 

These new machines, both generators and motors, are con- 
structed for street railway use, ordinary power transmission, 
mining, and a special line in which they anticipate large develop- 
ments in the near future, extra large alternating machines for 
long-distance transmission of power. Street railway companies 
throughout the world, who are so well acquainted with the excel- 
lent work uniformly executed by this firm, will need but the 
assurance that special attention has been given to the peculiar 
requirements of street railway engineering to insure them that 
the highest degree of excellence, in both mechanical and electrical 
construction, will be attained. 
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THE GENERATOR, 


The generator for street railway and direct current power 
transmission, shown in Fig. 1, is of 250 horse-power, of the well- 
known four-pole type, slow speed. The frame is cast in one piece 
with three bearings, which are of the ball and socket self-oi 
type. The field magnets are of wrought-iron and are wound wi 
enough copper to allow them to run perfectly cold. The arma- 
ture is series wound and insulated entirely with mica. With these 
two-path windings—the only kind used by this company—there 
are no unbalanced armatures, no sparking, and no heating. The 
windings are entirely below the surface of the armature, which is 
iron-clad, with no binding wires. There are no joints in the 
windings, except where the wires connect with the commutator 
bars, and the insulation throughout the entire machine is suffici- 
ent to withstand at least ten times its normal requirements, The 
armature and commutator are thoroughly ventilated, as a current 
of cool air all through the interior of the machine. The 
commutator is very large and runs cold in regular operation. The 
small machines of this type are belted machines, and the larger 


ones are usually built on the engine shaft. 
STREET CAR MOTOR. 


Experience has taught street railway men that the greatest cost 
in operating roads by electric motors uaa i 


been for repairs made 


Fic. 1.—WaLKER MANUFACTURING CO.’8 STREET RAILWAY GENERATOR. 


The plant of the Walker Manufacturing Company is one of the 
and most complete in the country, and is modern in all its 
equipment. The buildings cover about 250,000 equare feet of 
ground, are constructed of brick, iron and glass, and are situated 
on the shores of Lake Erie, at Cleveland, O. The machine shop 
consists of three long bays, each containing a 90-ton traveling 
crane, which moves through its entire length. Iron galleries at 
either end are fitted up as winding rooms and for the manufacture 
of insulating materials. 

The testing room is Sue with switch-boards and resist- 
ances for testing generators, brakes for testing motors, and a 1,000 
horse-power engine will be erected immediately for testing the 
large multipolar direct coupled generators. The tracks of the L. S. 
& M. 8. R. R. enter the testing room below the floor level, and all 
machines can be lifted by the large cranes from the testing racks 
directly to the cars. 

The pattern shops occupy a large two-story building completely 
fitted up with modern wood-working machinery. Two large 
foundries occupy another building, and are perfect in their equip- 
ment. They contain four large cupolas, spacious core ovens, 
and numerous traveling cranes, from five to thirty tons capa- 
city each. Fifty tons of iron can be poured at once into a single 
meld, which enables the company to cast their large machines in 
fewer parte, thereby attaining greater rigidity. 


necessary by the rapid deterioration of the track and rail-joints, 
The only way to correct this evil is to entirely disconnect the 
motor itself from iron to iron contact with the axle and prevent 
not only the hammer blow due to the weight of the motor but the 
inertia blow due to the unyielding mass of the motor. Attempts 
have been made to accomplish this by suspending the motor at 
or near the centre of gravity. This eliminates the weight, but 
not the inertia blow, which is the most serious. This has forced 
those interested to the conclusion that the perfect motor must 
weigh as little as possible, be extremely strong in mechanical 
construction, work to 25 horse-power without heating, and 
not be in any way attached to the axle and wheels, except through 
springs which will do away with the hammering of the track to 
the greatest possible extent. This method of suspension gives 
the freedom of movement necessary for the removal of strain in 
rounding curves. 

The railway motor being built by the Walker Manufacturing 
Company combines these suggestions of practical experience. It 
is a four-pole steel motor, weighing 1,200 pounds, has an easy 
capacity of 25 h. p., will run at any speed up to 25 miles an hour, 
is controlled by a series- lel controller, of great masa aged and 
is not attached to the axle in any way, except through yielding 


sup 
he accompanying illustration, Fig. 2, shows the general form ef 
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the motor, mounted upon 80-inch wheels and ordinary truck, por- 
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Fig. 8 shows an end elevation of the motor with one wheel 


tions of the truck being cut away to enable the motor tobe more taken away, showing the flexible support. B is a cast-iron U- 


Fia. 8.—METHOD OF MOTOR SUSPENSION. 


readily seen. The motor is entirely water and dust tight, the only 
opening being the lid over the commutator, which enables the two 
brushes to be easily reached. The frame is in two parts and made 
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of steel. The gear housing and commutator lid are of malleable 
iron. Both gears and pinions are of steel. The shaft is large, 
being 85 inches in diameter and 254 inches in the bearings. The 
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Fia. 5. 


bearings are very long and arranged for thorough lubrication 
with grease. The efficiency of the motor is 90 per cent, 


a 
r 


Fia. 4. 


shaped frame, the rounded end Pang journaled on the car-axle in 
the ordinary way. Swinging freely between the arms of this 
“U” is the motor 4 trunnioned by its bearings, but not touching 


the axle. The motor is then supported at the rear by spiral 
springs, o, between lugs on the frame and the arms of the U,“ 
and the front end is supported by a swinging arm from the 
ordinary spring truck bar D. It can be seen that, with this suspen- 
sion, the motor rides freely on springs, readily adjusting itself to 
varying conditions, without bringing a strain or shock on any 
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part. The gear centres are always maintained because of the 
-shaped frame. 


April 4, 1894.] 


Fig. 4 shows how the lower half of the frame is made to swing 
down, while the armature remains in place, one man being able to 
let it down and replace after inspection and cleaning. The arma- 
ture may be removed, if desired, from below; or, if the motor 
should not be over a pit, the upper half may be swung up and the 
armature removed from above. By referring to the figures it will 
be seen that all the bearing caps come off from below, and all the 
bolts pass down from above ; and should a nut come off, no part 
of the motor can fall. The bolts are not made to take the weight 
of the motor, and the nuts are all locked with pins. l 

The bearings are entirely outside of the motor casing or frame, 
as shown in Fig. 5. They are solid shells a filled with the best 
babbitt and are supported by the bolt B. The grease, which comes 
out between the end of the thrust collar and the inner end of the 
bearing, falls to the ground through the opening o, which is 4 
inches x 21 inches, and cannot be clogged. ence no grease can 
get into the motor. 

Fig. 6 shows a section of the armature, the core A of which is 
built on a separate sleeve, which receives the shaft B. This shaft, 
when worn out, can be rep by removing the nut o, drawin 
out the shaft and inserting a new one, thus saving the expense o 
tearing the armature down and rebuilding, as not even a wire 
connection is disturbed. 

The commutator is on a tapered portion of the shaft, the same as 
the pinion, and can be more easily drawn off for refilling. Both 
commutator and pinion are held in place by nuts properly locked 
by an ingenious lock-washer. 

Being flexibly supported, it will remove all trouble with rail- 
joints, as in practice the motor runs as quietly as the old horse car. 

ot even the gear noise is heard, as the gears are enclosed in air- 
tight noe and run in oil, The excellent workmanship, for 
which the Walker Company is famous, tells greatly in this class of 
machinery. 

The 85 H. P. motor for heavy work weighs 2,500 pounds. 
This motor is intended for heavy street railway work, where very 
large cars or trains of cars are used. It is made of cast-iron, and 
has an efficiency of nearly 90 per cent. It is built on the same 
general de as the steel motor, but is not spring mounted, bein 

ournaled on the axle like all other makes. This motor is exceed- 
gly small and light for its output. It will operate on 80-inch 
wheels with plenty of clearance. The designs are already com- 
pee for large motors to operate elevated trains, or suburban and 
terurban railways which will be run at high rates of speed. 


DIVISIONAL PATENTS. 
BY EDWARD P. THOMPSON, M. E. 


The last Supreme Court decision and your able editorial regard- 
ing it, emphasize . necessity of skillful manage- 
ment of divisional patents. brief, I may mention that the gist 
of both the decision and editorial is to the effect that it is dangerous 
to divide applications. Permit me to present a few points con- 
cerning under what circumstances it is dangerous, and when it 
would be still more dangerous to go to the other extreme. This 
matter of the management of the intricacies of the patent laws 
and decisions is comparable to that of electrical principles and 
laws. For thorough understanding, all sides of the question must 
be viewed, and in order that inventors may not think that the de- 
cision is apt to undermine the patent system, and in order that 
they may have some detail intelligence on the surrounding laws 
before they permit a fraudulent attorney todo what your editorial 
suggests they might do, I have attempted to unravel the appar- 
ently intricate relations existing among the patent laws and de- 
cisions, and to pren the result so that inventors may easily 
grasp the idea, | think, and get the gist of the law, but at the 
same time Ido not guarantee accuracy equal to that of the long 
and involved sentences found in patent law books. 

1.—It is not only an axiom, but the statement of law, that one 
patent cannot protect two or more inventions, and that two or 
more patents cannot protect one invention. 

2.—If an invention must be divided into two or more parts, 
danger is usually removed by describing only what is claimed in 
the . applications. 

8.—If two or more inventions are put into one application, the 
rules of the office forbid adjudication until the inventor chooses 
which he will retain. If the Examiner lets them go through in- 
advertently or otherwise, the patent may stand void as to one of 
them at least. 

4.—Each patent may rightly contain one set of claims on the 
broad idea and one set on one way of carrying out the idea; but 
not upon a second or third way. Example: It may contain 
broad claims covering a carbon transmitter and another set on a 
particular mechanical construction, but not on two distinct me- 
chanical structures. A development of this principo may result 
in the t of a hundred or more valid claims in one patent 
where the invention is upon a single intricate machine. The Mer- 
aa ee patents had an average of seventy-five claims 
per paten 

_ 6 —If an application describes two inventions and claims are 
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permitted to cover but one of them, the other should be withdrawn, 
whether or not a subsequent application for a patent upon it is 
contemplated. : 

6.—If two pending applications both show, but claim, respect- 
ively, only one invention, they should contain cross-references dis- 
closing this fact. 

7.—Inventions are not only divisible from a technical point of 
view, but sometimes as to method or process, machine or appa- 
ratus, and substance or product. The laws regarding these are 
too intricate to disclose their various phases here ; but the inven- 
tor should have this general information. 

The editorial refers to fraudulent 1 dividing applica- 
tions into many in order to get more money. Worse than this is the 
ignorant or incompetent attorney, for the latter will make serious 
mistakes, whereas the fraudulent attorney may get money with- 
out injuring the inventor's patent rights. Worse than all is the 
cheap attorney, who is generally a little fraudulent and a little in- 
competent. Toguard against these in the respect under considera- 
tion, the points above are given so that the inventor may manage 
his mney akg or fraudulent or cheap attorney instead of being 
managed by him. 

Iam not by any means endorsing the patent system as free 
from injustice to inventors. For example, in the matter of the 
patent pronounced void by the Supreme Court which decided 
according to the fundamental law,—the law itself was unjust in 
not permitting the second patent to be valid as long as the first 
and to expire with it. So in reissues, an inventor ought to be 
permitted to revise bis claims and add others to the same extent 
as when pending, but the fact is that he is unjustly restricted, 
and if his first attorney failed to do his duty he stands little chance 
of securing a remedy. In spite of some fundamental injustices 
to the inventor, most of them can be forestalled by, at the proper 
time, conforming to the conditions and paying an expert attorney 
for the trouble of doing this for him. 


SHORT AND BRUSH ANNUAL MERTINGS. 


The annual meeting of the Short Electric Railway Company 
was held March 27th. The old board of directors were re-elec 
The following officers were elected: B. F. Miles, President ; 
Bethune Duffield, Detroit, Mich., Secretary and Treasurer; S. M. 
Hamill, General Manager. 

The following is from the Cleveland Leader, of March 27 :— 

“ The Brush Electric Company held its annual eee yester- 
day afternoon, at the office, on Belden Street. The officers’ re- 

rts indicated a prosperous business, despite the financial condi- 
fions that have existed. The organization for the ensuing ger is 
unchanged with one exception, the election of Mr. 8. M. Hamill 
as second vice-president. He will also retain the managership of 
the works. The other officers elected are: president, W. H. 
Lawrence; first vice-president, C. A. Coffin; treasurer, B. F. 
Miles; general counsel, W. B. Bolton; secretary, A. H. Hough ; 
ase’t general manager, L. H. Rogers; superintendent, C. W. 
Phipps ; ass't superintendent, Charles N. Black.” 


THE BALL & WOOD RECEPTION. 


AT the invitation of the Ball & Wood Co., a large number of 
engineers and others visited their works at Elizabethport, N. J., 
on Saturday, March 81, to inspect a new vertical engine just com- 
pleted for the Chicago Edison Company. The visitors were re- 
ceived by Messrs. Ball, Wood and Vincent, at whose direction the 
engine was put through its paces, and by whom its novel features 
were explained, ; 

During the reception the electric crane picked up a horizontal 
engine and playfully carried it around the shop over people's heads. 
After the inspection of the well equipped works a luncheon was 
served and the interesting and exceedingly pleasant afternoon was 
brought toa close. The company’s works are very conveniently 
situated, are furnished with the most approved apparatus and 
will well repay a visit. 


“IDEAL” WIRE UNDER THE OZONE TEST. 


The Phillips Insulated Wire Co. have received the following 
report from Dr. Henry Morton :— 


STEVENS INSTITUTE OF TECHNOLOGY. 


Hobo, N. J., March 17th, 1894 
ILLIPS INSULATED WIRE COMPANY. 
89 and 41 Cortlandt Street, N. T. City. 

Gentlemen :—The sample of Ideal Insulated Wire received from you on 
the 8th, has been submitted to the ‘ozone test which indicates within a brief 
period the resisting power of auch insulation to atmospheric influences. This 
sample of wire shows no Ba at whatever by ozone and may therefore be re- 
garded as of the highest q y, so far as ite resistance. to atmospheric influences 
is concerned, w — = 

Yourgetc. 


(Signed) — HENRY MORTON. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U.S. ELECTRICAL PATENTS 
ISSUED MARCH 20, 1894. 


Alarms and Signals :— 


A loy. 
Burglar Alarm. W. Ritamann. Chicago, III., 516,771. Filed June 1%, 1898. 
Railway Signaling and Switching Apparatus, J. D. Taylor, Chillicothe, 
Ohio, 51 Filed Dec. 14, 1892. 


Distribution »— 


Ju 18.103 mor Multiphase Systems, L. Boll, Boston, Mass., 516,796. Filed 
une 
The method consists in artifically raising the resistance of the lower resist- 
ance line to that of the higher ce line. 
System of Electrical Distribution, E. W. Rice, Jr., Swampscott, Mass., 
516,885. Filed Mch. 6, 1803. 

method consists in generating current whose potential increases at a 
predetermined rate with increased load, and currents whose potential in- 
creases at a greater rate with increase of load, and conyeying all the cur- 
rents to the work circuit through feeders proportioned to character of 
the supplied current. 
erent of Electrical Distribution, E. W. Rice, Jr., Swampscott, Mass., 
616,896. ed May 5, 1803. 

Employs lines lead from a source of alternating or polyphase currents 
to a point of distribution, and means adapted to commute the currents and 
deliver them to mains feeding translating devices by the three wire or series 
multiple system. 

Regulation nor Alternating Currents, E. Thomson, Swampscott, Mass., 
516 F June 9, 1891. 


im 7 follows: 
The combination in a regulating transformer of the fixed coil, the 
counterbalanced movable coil, and one of said coils being in il ah 
the other in the work circuit. 


Means for Regulating Alternating Currents, E. Thomson, Swampscott, 
Mass., 516,847. Filed July 1, 1891. 

Employs mutually inductive coils one or both being vertically movable 
1 so as to be partly counterbalanced and subject to a constant 


force. 
Electrical. Transformer, E. Thomson, Swampscott, Mass., 516,850. Filed 
June 28, 1893. 


Claim 1 followa: 
A transformer comprising primary and secondary a common iron 
VVV and ont) beeen the coils 
core. 


Dynamos and Motors :— 


Automatic Speed Regulator for Electric Motors, W. Hochhausen, Brooklyn, 
N. Y., 516,651. Filed Nov. 26, 1880. 

Employs two sets of switch contact blocks mounted on field poles and con- 
nected 8 with the section of the field magnet coils, and a reci 
catory switch rod having spring contacts forming connections with the switch 
blocks and actuated by a ball governor. 

Commutator, E. R. Francis, Minneapolis, Minn., 516,788. Filed May 18, 1898. 

Employs alternate terminal plates with interlocking segment stubs and 
alternate contact segments removably secured to the stubs. 

Electric Motor, P. Wuest, Philadelp Pa., 516,784. Filed May 16, 1802, 

A sme moor pa are. designed for fans, etc., and so arranged that it 

ma en a 

-4 mo Electric Machine or Motor, N. C. Bassett, Lynn, Mass., 516,792. 
F Aug. 31, 1893. 

Inad ‘amo electri achi field t frame substantially rectang: 
a dynamo e cm ne, a magne e su y x 

ular in rr 3 elevation, and composed of two parts united on a diag- 
onal of rectangle. 
Armature for Dynamo Electric Machines, L. Bell, Boston, Mass., 516,704. 
Filed Moh. 17, 1898. 

An armature for dynamo electric machines provided with laminated teeth, 
the laminæ arran in groups se by ventilating late 
Armature for Induction Motors, L. Bell, Boston, Mass., 516,795. Filed April 


8, 1898. 
Comprises a core with co bars extending longitu along its sur- 
face and a metal disc of Telatlwely high resistance to whi the bars are 


attached. 
Coil for 5 Machines, L. Bell, Boston, Mass., 516,797. Filed 
Nov. 18. 1898. 

Method of „ of Electricity, J. P. B. Fiske, Lynn, Mass., 516,804. 

A method of regulating the speed of a series motor which consists in vary - 
ing the strength of the field of the erator su lying current, 
Transmission of Electricity, J. P. B. Fiske, 516, ed May 8, 1898. 

Similar in its object to No. 616,804. 

Motor Armature. J.C. Henry, Westfield, N. J., 516,807. Filed Aug. 28, 1892. 

Claim 5 follows: 

An armature whore coils each have an uninsulated portion bearing directly 
. e a resilient commutator bar. 

tric Motor, W. H. Knight, Lynn, Maes., 516,818. Filed Sept. 15, 1898. 

Claim 2 follows : 

In a series wound motor, a differential shunt winding connected to its arm- 
ture terminals adapted to respond to an increased speed of the armature. 
Commutator Connection, O. A. Lieb, New York, 516,827. Filed July 18, 1898. 
1 a slotted segment and a connector ving elastic sides wedged 

to the slo 
Starting and Controlling Device for Electric Motors, J. W. Moore, Boston, 
Mass., 516,881, Filed Nov. 25, 1898. 

ad to electric elevators. 
Sertes Parallel troller, E. D. Priest, Lynn, Mass., 516,834. Filed Dec. 1, 


1896. 

The invention consists in the method of changing three or more motors 
from series to parallel connection by shun one motor, disconnecting it 
from the series and connecting it io el with another but in series with 
the remaining motors, and afterw. successively ma g the remaining 
motors, tiv disconnecting them from the series and bringing them 
into parallel with those already I parano. 

Armature for Dynamo Electric Machines, E. W. Rice, Jr., Lynn, Mass, 516,- 
p phan ya i 63 dercut notches, tely d coils 

Kmp a core hav un no separa woun 
inserted In the notches and keys bolding the coils in place. 

Electrical Hoisting Apparatus, H. C. Spaulding, Boston, Mass., 516,848. Filed 


Feb. 1800. 

Em ye radial feld magnets on op sides of the armature ecting 
from the drum and having the latter for their yoke, and 5 
trio with the drum and thereto. 


THE ELECTRICAL ENGINEER. 


[Vol. XVII. No. 809. 


son, Swampscott, Mass., 516,845. Filed Jan. 24, 1801. 

od consists in arranging the insulating 
and casting the metal of the commutator around or between strips. 
6 inding, E. Swampscott, Mass., 516,848. Filed Nov. 
Alternating Current Electric Motor, E. Thomson, Swampscott, Mass., 516, 
849. Filed June 17, 1808. 

Claim 1 follows :— 

The method of operating an induction motor for Stealing currents, 
which consists in partly closing the armature coils as local ta at start- 
ing and gradually increasing the short circuiting as the motor takes š 
5 Connector, O. N. Turner, Lynn, , 516,858. Filed June 14, 
Electric Motor, C. J. Coleman, Chicago, III., 516,916. Filed Jan. 21, 1898. 

Claim 1 follows : 

4 motor having ita field and armature adapted to rotate in opposite direc- 
tion, and gearing connections of a differential nature between each of the 
Ties, 4e Motor. C. J. Coleman, Chicago, Ill., 516,917. Filed Jan. 91, 1808. 

0 9 ° e eman, 9 ey e an. U 

Similar to No. 516,916. 

mie tte Elevator, R. Watson, Washington, D. D., 516,956 Filed Nov. 18, 


in a mold 


Galvanic and Thermo-Electric Batteries 


Gravity Battery, L. F. Lary, Potterab Ohio, 516,658. Filed Mav 28, 1803. 
Employes a copper electrode formed by bending a sheet of copper into cone 
shape to serve as a receptacie for the excitant. 


Lamps and Appurtenances :— 


„5 Lamp, G. C. Swan, Brockton, Mass., 516, 680. Filed Dec. 30, 
Employs a flat metallic disc fused to the inner surface of the neck of the 
bulb ; the tube containing the leading-in wires bel: & fused to the edge of a 
hole through the disc. 
Incandescent ramp and Method of 1 H. D. Burnett, 
Lynn, Mass., & 8. E. Doane, Swampscott, Mass., 516.800. Filed Mch. 17, 1898. 
The method consists in placing the leading-in wires between an inner and 
outer tube, softening the ends of said tubes to seal the wires, sealing the 
outer tube to the neck of the lamp. exhausting the lamp by means of the 
inner tube, and then sealing the inner tube. 
Incandescent Electric Lamp, E. R. Knowles, Middletown, Oonn., 516,819. 
Filed Dec. 9, 1892. 
Relates especialy to the construction of the keyless socket. 
Socket for Incandescent Electric Lamps, E R. Knowles, Middletown, Conn., 
816,620. Filed Dec. 9, 1802. 
3 5 Light, E. R. Knowles, Middletown, Conn., 516,821. Filed 
an. 9. ‘ 
Alternating Electric Arc Lamp, E. R. Knowles, Middletown, Conn., 516,822. 
Filed Jan. 9, 1893. 
Claim 1 follows: 
In an arc lamp, the combination with a carbon holder having a cross bar, 
of a feed rack having a traverse foot, and a plate of slate interposed between 


them. 
1 : Lantern, E. R. Knowles, Middletown, Conn., 516,68. Nl d 
An a 1 follows: lante prising t lindrical 1 diaphragm 

0 gu rn, com ng two ndrical lenses, a 

between them, electric amps suppor red on opposite sides of said diaphragm, 

two heads, and means for c mping the parts together. 

Electric Arc Lamp, E. R. Knowles, Middletown, Conn. & E. H. Park, Mil- 
„Mass. 016,825. Filed May 25, 1898 

oO e 


ws: 

In a horizontal arc lamp, the combination with a bed-plate, of contact- 
stripe fastened thereto, ways supported thereon, carbon holders sliding on 
ssid ways, and jointed arms connecting sa'd carbon bolders with said stri 
Electric Arc Lamp, E. R. Knowles, Middletown, Conn., 516, 88. Filed July 


17, 1888 
p especially adapted to search lights. 

Lamp Socket, A. Swan, Schenectady, N. V., 510,844 Filed April 8, 1898. 

A socket moulded in a single piece and having the contact portion and the 
tbreaded tube for the lamp moulded in the body of the socket. 
„ Lamp, R. Langhans, Berlin, Germany, 516,892. Filed April 18, 

Employs leading-in wires sealed into the bulb and consisting of an alloy of 
one or more the magnetizable metals with antimony and a coating of 


latinum, 
Extension Electric Chandelier, A. McLean, Ansonia, Conn., 516,009. Filed 
Aug. 7, 1898. 


Measurement :— 


Electrical Measuring Instrument, E. R. Knowles & L. T. Robinson, Middle- 
town, Conn., 516,828. Filed Feb. 25, 1898. 
111 ic needles t which 
amm com o or more m tio n , one of w is 
giyen a lead over the other or others. 1" spinon, Middletown, Oo 
eans for Measu ec ‘urrents, : eto np. 
516,889. Filed Aug. M, 1898. = ie ° 
Claim 1 foliows :— 
The combination with a dark box of a reflecting galvanometer at one end 
a 5 acale at a 5 ari pa Arig i 
Electrical Measuring Instrumen . Ga. Pa., 516,- 
855. Filed June 2, 1898. i FE di ii 


Miscellaneous :— - 


Electric Device for Pumping Oil Wells, H. r. Waite, New York, 515,713. 
Hectric Appliance for Horses, G. R. King, Dallas, Texas, 516,740. Filed Mch 
et bg Electric Apparatus, WS. Moody, Lynn, Mass., 516,899. Filed July 


1, 1893. 
185 mshed of cooling electri ratus, which consists in supply 

e o c appa _w con u su to 
such apparatus a flow of cooling fluid proportioned to 5 


therein. 

5 Operating Pump, O. Robinson, Lynn, Mass., 516,840. Filed 

Switchboard, E. F. Frost, Washington, D. O., 516,862. Filed May 81, 1893. 
Consists of a number of movable levers hioged at their edges and 

attached points for the reception of conductors. 

Hlectric Cigar ps ope J. New Tork, 516.878. Filed Feb. 2 1893. 

Mode o od Nitric Acid and Metals fiom Nitrates, J. D. Darling. 

Philadelphia, Pa., 516,001. Filed Aug. 21, 1898. 


Railways and Appliances :— 


1 System, E. Thomson, Swampscott, Mass., 516,666. Filed 
Th m 1 follows 1 with the vehicle electrically propelled along a line 

© com on e pro ong a of way, 

and having definite stopping and starting points thereon, of one of more 


April 4, 1894. | 


conductors at such ta connection with the electric motor on said 

vehicie, and an en eget 5 in connection with said conductors. 

oe 58 12.1 or tric ways, J. W. Gibboney, Lynn, Mass., 516,806. 
Employs a trolley line divided into sections and means for short circuiting 

the sections upon the ground return, thereby blowing the fuses between the 

sections. 

Mad i Electric Railway, J. C. Henry, Westfield, N. J., 516,8086. Filed 
Ad nal ayatam of overhead 1 construction. 

gd 0 1 Railways, H. A. F. Petersen, Milwaukee, Wis., 516,876. 
Employs two parallel conduits, the one carrying the conductors being out 

of tine elch the slot and the! tudinal opening between the conduits being 

vided with a cover normally closed and only opened 884) the passage 
U 


Pe the car. (See THE ELECTRICAL ENGINEER, Marc 


Telegraphs :— 

Fire Telegraphy, S. J. Sanford, Barrie, Can., 516,879. Filed Feb. 8, 1891. 
Telephones and Apperatus :— f 

Magneto Telephone, H. A. Chase, Boston, Mass., 516,642. Filed Aug. 12, 1893. 


Employs a permanent magnet having one end free and provided at its op- 
posite end with a rigidly attached pole piece by which it is supported upon 
the enclosing case. 


Magneto Telephone, H. A. Chase, Boston, Mass., 516,648. Filed Aug. 12, 1803. 
Employs a U-shaped exciting magnet located within the case and having 

legs of unequal length, and a tic connection attached to the rear end 

of the shorter leg and secured to the case to complete the magnetic circuit 

with the Siapa arn, 

Telephone tek, A. Stromberg & A. Carison, Chicago, Ill., 516,777. Filed 


a 21, 1808. 

ploys a horizontally shi telephone hook peame! maintained at 
one end of its travel anda b et 80 t the placing of the re- 
ceiver on the hook will force the latter in the opposite direction. 


Telephone, A O. White, Boston, „ 516,968. Filed Nov. 8, 1898. 
Employs a diaphragm having one side cut off from communication with 


the outer air and a pressure equalizing or compensating device. 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE IMPERIAL DRY BATTERY. 


THE accompanying illustration shows the Im- 
perial dry battery, manufactured by the Mi- 
amisburg Electric Co., of Miamisburg, Ohio. 
It is constructed on novel principles and the 
possibility of internal short circuiting, or local 
action is claimed to be entirely eliminated. 
Its efficiency is high and the internal resis- 
tance is very small, owing to the compounding 
of the material surrounding the negative ele- 
ment, while ita recuperative powers are excel- 


lent. 

ttery is hermetically sealed, has a 
life of from one to three years and is not 
affected by climatic changes. It has a voltage 
of 1.5 and gives a current of from 6 to 8 
amperes. 


THE LARGEST HOLTZ MACHINE. 


Messrs. Waite & Bartlett, of 148 E. Twenty-third street, this 
city, have recently completed what is said to be the largest Holtz 
induction machine ever made. It is contained in a case 7 feet 6 
inches high, 6 feet 5 inches long and 8 feet deep. There are six 
revolving plates, each 45 inches in diameter and & inch thick and 
the stationary plates are 6 feet in length. The revolving plates 
are supported on a 2-inch steel shaft run by a M h. p. Crocker- 
Wheeler motor. The pole pieces are 2 feet 9 inches long and a 
spark 21 inches in length can be obtained. 

The machine was ordered by the Battle Creek Sanitarium, of 
Battle Creek, Mich., and a new form of transformer has been 
made to reduce its effect, when necessary, in order that it may be 
used upon the weakest patients. 


NEW ENGLAND NOTES. 


THE MATHER ELECTRIC COMPANY of Manchester, Conn., report 
a large number of new contracts for work on hand. They are 
now operating their plant on full time and feel very much en- 
ee at the prospect of a larger business in the immediate 

uture. 

W. B. Southgate & Co. have opened an office at 146 Franklin 
street, Boston, and will act as general manufacturers’ agents mak- 
ing a specialty of insulated wires. Mr. Southgate was for years 
with the Gould & Watson Co. and later with the Whitney Elec- 
trical Instrument Co., and has many friends in the electrical 
business. 

Mr. C. I. HILLS, well known to the electrical trade as a sales- 
man of incandescent lamps, having been connected with the Per- 
kins Electric Lamp Co. and the Waring Electric Lamp Co. for 
years, continues to meet with remarkable success in his new 
capacity as salesman for the Columbia Electric Co., of St. Louis. 
Mr. Hills’s many friends in New d are all glad to hear of 
his success, and wish him the best of luck in his new venture. 
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Tae W. 8. HiL ELEOrRIO Co., of Boston, report that their 
switch exhibit, which attracted so much attention at the recent 


convention in Washington, is equally admired in the office of their 


agents, the Elson and Brewer Engineering Co., at 141 Libert 
street, New York. Business with this company continues good. 
and they are running their shop to its full capacity ten hours a 


day. 


_ THE CAMPBELL ELECTRICAL SUPPLY Co. of Boston, are mak- 
ing a specialty of the Century Insulating Tape,” and are meet- 


ing with great success. The tape is specially woven, is extremely 
80 


d, firm and waterproof and will stand exposure to the atmos- 
phere to a wonderful degree. It is put up in pound and half 
pound rolls, and in widths ! inch, 1 inch and 2 inches, so that it 
may suit all purpoges. 

MR. F. LAROCRHR, of the LaRoche Electrical Works of Phila- 
delphia, was in Boston this week, and paid visits to Westboro and 
Quincy, Mass., where there are several of his well known type of 
alternating dynamos at work. Mr. La Roche was much gratified 
to find that these machines had given so much satisfaction, and 
that there are good prospects for many more being used in New 
England, for which territory the Campell Electrical Supply Co. of 
Boston are agents. 


THE PETTINGELL- ANDREWS Co., of Boston, have increased their 
business so largely within the past year, that they are now forced 
to move into larger quarters, and after May lst of this year will 
occupy a handsome store at 72 and 74 Federal street. They will 
take the whole first story and basement of this building and will 
have about twice as much space as heretofore. In these dull times 
it is quite refreshing to hear of a company doing so well that busi- 
ness demands larger premises, but we e t to see the Pettingell- 
Andrews Co. enjoying even a larger share of the patronage of the 
electrical trade than before. 


Mr. J. F. BUBERT, for several years in charge of the engineer- 
ing and construction departments of Messrs. Claflin & Kimball, of 
Boston, has opened an office in the Hathaway Building, Boston, 
where he will continue the construction business in all its 
branches, having succeeded to that portion of Clafiin & Kimball’s 
business. Mr. Bubert has been connected with the Mather Elec- 
tric Co. since 1884, and with Claflin & Kimball since 1889, and is 
well known to the electrical trade in the East as a proficient and 
care-taking electrical engineer. 


Mr. J. BRADFORD SARGENT, of Boston, New England agent for 
the Stirling water tube boiler, sends us the following very inter- 
esting test by Mr. George H. Barrus, the well known expert steam 
engineer of ton, on a 250 h. p. Stirling boiler at Portland, Me.: 
Water evaporated pound of coal, 10.54 pounds; equiv. evapo- 
ration per pound of coal from and at 212°, 11.025 pounds; equiv. 
evaporation per pound of combustible from and at 212°, 13.061 
pounds; moisture in steam while boiler was developing 380 h. p. 
or 52% above its rated capacity, 0.19%; Moisture in steam while 
boiler was working at its rated capacity, 0.06%. A number of 
these boilers are now in successful operation in New England, and 
the above test will go far to prove in an emphatic manner the 
claims made for them, and will materially assist in the introduc- 
tion of many more in this territory. 


THE BEACON VACUUM PUMP AND ELECTRICAL Co., of Boston, 
as their advertisement shows this week, are again leading the race 
in the incandescent lamp business with a reduced price list. They 
are now advertising their 16 c. p. lamps in barrel lots at 25 cents 
each, and expect to do a very large trade at this price. The Beacon 
lamp bas recently met with much success, and they have been 
selling large quantities. In order to make more room for their 
increased trade, they have leased a floor in the building opposite 
their present premises, and will remove their machine shop to the 
new quarters. This will give them a much increased capacity for 
the manufacture of lamps, as they are at present somewhat 
crowded. The Beacon Company are evidently in the business to 
stay, and are determined to give their customers the very best 
price possible, and boldly advertise their price. It is only by 
their improved machinery and the fact that they intend doing a 
ey large business that they are enabled to make this extremely 
ow price. 


THE WHITNEY ELECTRICAL INSTRUMENT Co. recently closed 
their office at 146 Franklin street, Boston, and are now transact- 
ing all their business from their factory at Penacook, N. H., which 
is in charge of Dr. Hoyt, the inventor of the instruments. Ona 
recent visit to Penacook the writer found the factory to be 
peculiarly adapted for this class of work, being a large building 
entirely isolated from any other buildings, with large spacious 
rooms, particularly well lighted. The factory is run by water- 
power, and there is more than sufficient power to run the dynamos 
for testing and for charging storage batteries for the same purpose. 
The company has been recently re-organized and the following is 
a list of the officers; President, Hon. D. B. Varney; vice-presi- 
dent, F. T. Dunlap; secretary. O. B. Green; treasurer, David H. 
Young; electrician and general manager, A. H. Hoyt, M. D.; 
financial manager, E. R. Whitney; general selling agent, Henry 
F. Kellogg. 
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THE “TRIUMPH ” IRON-CLAD DYNAMO. 


RECOGNIZING a large demand for distinctively low-priced dyna- 
mog and motors that will do goo work, the Triumph Electric 
Company, of Cincinnati, Ohio, has lately produced a machine of 
excellent design and workmanship, and capable of being sold at a 
very low price. The practical working of the machine has been 
exclusively considered and every point of mere beauty that would 
increase the cost has been omitted. That the result is far from un- 

leasing in appearance, however, may be seen by reference to the 
illustration showing the finished dynamo. The company’s fac- 
wory is equipped with modern machinery especially adapted to 
making these particular dynamos and motors, with the necessary 
accuracy to secure the best results. The designers and builders 
have had more than ten years’ practical experience in the success- 
ful designing and building of electric lighting and power machin- 
ery and the knowledge so gained has enabled them to embody in 
the design of the Triumph machines many points of excellence 
found in others while avoiding certain common defects, in addi- 
tion to several features of merit distinctively their own. 

All Triumph dynamos and motors are provided with dust-, 
dirt-, and moisture-proof covered commutators, and carbon 
brushes roupi in contact with the commutator end on, and re- 

uiring no filing or attention whatever and the brush holders are 
ed and immovable. The spider is made to fit the shaft by 
cang it on. The shaft is first prepared by having three longi- 
tudi rooves cut equidistant and somewhat shorter than the 
hub of the spider, into which the metal flows in casting, and 
shrinks, aang it firmly against lateral or endwise movement, 
The spider is of bronze. The armature-core is built up if thin 
discs of soft charcoal iron, toothed on their outer circumference 
to receive the wire. The conductors are thus embedded in the 
iron, and protected thereby, and are in such close proximity to 
the pole-pieces as to leave air space sufficient only for clearance in 
rotation. 

The discs used in these ammeters are slotted by a machine one 
at a time, so perfectly that when placed on the spider no filing or 
cutting is necessary to complete them. Mica insulation is used 
inside and out. The winding is simple, the connecting wires 


iO Sic. y 


t TRIUMPH ” JRON-CLAD DYNAMO. 


being brought straight out to the commutator without crossing or 
eads. 

The commutators are built of the best tempered copper, and 
are insulated with sheet mica. They are securely keyed to the 
shaft, and are of ample proportions. 

In the group of construction details, Fig. 12 shows a cross sec- 
tion cf the field core and coils, and their position in relation to the 
armature. It will be noticed that the iron of the core isin one 
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piece, without break or joint, and that the coils are placed over 
the horns of the pole-pieces, and inclose the armature-core and 
coils directly. The armature being slotted with projecting teeth, 
brought in close proximity to the field-magnet, a minimum 
amount of resistance is offered to the magnetic lines of force. 
The field coils are very simple in construction. They are wound on 


DETAILS OF THE ‘‘ TRIUMPH” DYNAMO. 


a rectangular form of cast iron, each layer being saturated with a 
special insulating compound. When the winding is completed, 
the coil and form is placed in a steam-heated oven, and kept there 
until the last particle of moisture is driven out. The coil is then 
removed from the form, and, after a first covering of heavy fuller- 
board, is carefully wound with three layers of covering Be each 
layer covered with shellac, and again put in the oven and baked 
until thoroughly hard and dry. 

Constructed in this way, and so placed on the poles that no 
part is in contact with the iron, a burn-out is claimed to be im- 


possible. 


PARAGON REFLECTORS. 


The American Reflector and Lighting Co., of 80 Jackson street, 
Chicago, III., have issued a 83-page illustrated catalogue describ- 
ing their Paragon reflectors for electric, gas and oil lighting. 
These reflectors are adapted to general uses, utilizing all the light 
and distributing it where it is wanted. They are made in a great 
variety of forms, depending upon the position in which they are 
to be used ; also upon the area and shape of space to be lighted, 
the object being to have each reflector to give the best possible 
results, all things considered. They are well made on scientific 
principles and in a great variety of styles. 


THE WHITE ADJUSTABLE LAMP HOLDER. 


Messrs. O. C. White & Co., of Worcester, Mass., have issued a 
catalogue descriptive of their adjustable holders for incandescent 
lamps. The device consists of a combination of tubes and jointe 
modeled after the principle of the human arm, with a and 
socket joint at the shoulder, a swivel joint at the elbow, and a 
wrist joint, which can bring the Jamp into any position within its 
sweep. Each joint of the mechanism has an elastic pressure which 
is enough to hold a heavy lamp and shade firmly, and still will 

ield to a moderate force when it is desired to change its position. 
th the upper and lower arm can be made longer or shorter at 
will, by simply sliding through the swivel joint. All the working 
parts are of metal, made interchangeable; insulating bushings 
protect the conducting cords, and ample provision is made for any 
possible wear by prolonged use. 


THE NATIONAL ELEcTRIC Co., Eau Claire, Wis., will move their 
Chicago offices to large and more convenient quarters on the thir- 
teenth floor of the Old Colony” building, on April 15th next. 
Messrs. Horne & Martin, their General Sales Agents, have just 
closed a contract with the Leland Hotel, Chicago, for the furnish- 
ing of two of the improved type National bi-polar incandescent 
dynamos. 


MempuHis, Mo.—A contract has been closed with the Franklin 
Electric Co., of Kansas City, Mo., for an incandescent electric 
lighting plant including new steam plant and Edison incandescent 
dynamo and construction. 


April 4, 1894.] 


CUTTER’S MAST-ARM PULLEY. 


THE extensive and continued 
use 1 the seca peed 
o mp supporting pulleys 
has shown that a 9155 and 
reliable safety pulley fills a 
most decided need. But 
while this form serves the 
purpose neony 5 the 

ps are hung from suspen- 
sion wires, there has been a 
growing demand for a simi- 
lar device to be used in con- 
nection with the mast-arms 
which are coming into more 
general favor. e result is 
shown in the 5 
illustration, being a modifi 
form of the Cutter lamp-sup- 
porting pulley and retaining 
the same simple and auto- 
matic action. 

The new form has already 
been given rigid tests in var- 
ious parts of the country, 
with most satisfactory re- 
sults. It has a clamp which 
not only supports the pulley 
but also serves as a head- 
piece for the end of the arm, 
so that the bracing can be 

ll made and oan oath 57 Keine beck kn b be 
parts are well made and japanned, the supporting hook-knob being 
of malleable iron. This new pulley seems to be a practical device 
and the maker, George Cutter, of Chicago, expects a large sale. 
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THE GRAHAM “ELECTRIC” TRUCK. 


THE accompanying illustration shows a street railway truck 
especially adapted to electric roads, manufactured by the Graham 
Equipment ken , of 258 Washington street, Boston and 741 
Drexel building, Phi copain Its design, as will be seen, is very 
simple. It has a strong brake gear with few parte, and will, it 
is c ed, carry the car body without oscillation of any kind, as 
the recip arrangements of straight leaf springs cushioned on 
spirals neutralizes the ‘‘ teetering” motion. 

It has but sixteen bolts, and no rivets, hot or cold, to rust or 


rattle loose. Its pedestal jaws fit down over the axle box and 
when the 
y from one 


revent the car from surging forward on the sprin 
brakes are applied. The truss rods extend continuo 


r 
Á steti ss az 0 ke 
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THE IMPROVED “CHICAGO” TROLLEY CLAMP. 


The accompanying illustration shows an improved form of the 
„Chi ” trolley clamp, now being introduced by the inventors, 
Messrs. J. S. Gustin & Co., Chicago. While the clamp itself has 
been in use, especially on some of the Chicago trolley roads, for 
some time, giving excellent satisfaction, the inventors have lately 
made sev: desirable changes in the design, one of which consists 
in so modifying the shape and dimensions of the tongues, as to ex- 
pose the under surface of the trolley wire to contact with the 
wheel throughout the entire length of the clamp, thus avoiding 
the injurious arcing of the trolley wheel when passing hangers. 
Another improvement consists in doing away with the off-set in 


THE IMPROVED ‘‘ CHICAGO” TROLLEY CLAMP. 


the clamping nut. This not only adds to the symmetrical appear 
ance of the clamp, but also avoids the striking of the nut by the 
wheel flanges, in case the wheel should not run true. Finally, the 
tongues on the inner surfaces of the clamp have been given a 
slightly greater angle, which increases the gripping power of the 
clamp to a considerable extent. 


ELECTRIC APPLIANCE CO. 


The Electric Appliance Co., Chicago, are beginning the usual 
spring campaign with the ‘‘Swinging Ball” lightning arrester 
and are meeting with their usual success. In fact the Swinging 
Ball Lightning Arrester has held the field for so many years that 
it does not now require any very aggressive work to call forth a 
large demand for this desirable specialty. As is well known the 
Swinging Ball Lightning Arrester is cularly well adapted for 
a line arrester and is almost exclusively used in this way. The 
manufacturers promise something new this season in a station 
arrester built upon an equally effective principle. 


rel 


THE GRAHAM ‘‘ ELECTRICO” TRUCK. A 


end of the I beam to the other, and are bolted to the poean 
making a perfect truss. It is claimed that this is the only electric 
truck with truss rods that are a direct support to the truck frame 
and car body. 

This form of truck has had hard service on various street rail- 
way throughout the country, and, judging from the reports of the 
users, seems to have given the utmost satisfaction. 


& Co., Philadelphia, are having a large demand for 
their Acme Portable Testing Set, which is, they consider, the most 
compact thing of its kind on the market, and for therapid meas- 
urement of resistances the non-pareil. The demand for “ Mag- 
netic Vane” ammeters and voltmeters would seem to indicate a 
very pronounced revival of business among the dynamo and 
motor manufacturers. 


The Electric Appliance Company's new specialty the Allen 
Soldering Stick” is meeting with the gonan approval of the 
trade and is already in large demand. lts convenience, and the 
ease with which it can be manipulated, are strong points in ite 
favor. In addition to this it is cheaper than acids and soldering 
salts, and with its use work can be very much facilitated. The 
time saved in making joints is quite a valuable item. 


A GOOD CONTRACT FOR THE HUBLEY MFG. CO. 


THE CITIZENS’ LIGHT, HEAT AND POWER COMPANY, of Lan- 
caster, Pa., has awarded the Hubley Manufacturing Company, of 
that city the contract for furnishing about seventy miles of copper 
insulated wire to be used in the construction of their new lines, 
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AN EASTER OFFERING. 


Gass pens have heretofore been considered something of a 
luxury even by the most affluent of our citizens; but by the action 
of the Law Battery Co., 85 John street, New York, these are now 
placed within the reach of all who can afford a few pennies for 
postage, provided they quickly make known their wishes. The 
pen which this company so freely offers will prove a boon to many 
who have suffered in times past because of the weariness of writ- 
ing, while the young idea of the household may take its first 
lessons in the art, even if only by tracing the letters which form a 
striking advertisement in the interior of the holder. 


NEW YORK NOTES. 


Mr. G. H. ALMox, formerly of 186 Liberty street, selling 
agent for the Belknap Motor Co., has sold to the Bishop Gutta 
Percha Company of this city two 11 k. w. dynamos and a 10 h. p. 
motor. 


Mer. Louis O. BREWSTER, 186 Liberty street, has become New 
York manager of the selling agency of the Belknap Motor Co. and 
the L. P. & D. Transmitter Co. e is associated with Mr. G. H. 
Almon, who has assumed charge of the Boston office. 


THE METROPOLITAN TRACTION Co. will, it is said, soon adopt a 
conduit system for one of its roads in New York City, and the 
Twenty-Third Street is mentioned. It is also sta that the 
Siemens-Halske system as used at Buda-Pest may be given a trial. 


THE AMERIOAN Mra. & Ena. Co., jobbers and manufacturers, 
consulting and electrical experts, have opened offices at 143 
Liberty street (the Central Building), where they will be glad to 
hear from the profession and trade. Mr. W. M. Miner is the 
electrician and general manager. 3 


THe BisHop Gutta PERCHA Co., 420-6 East Twenty-fifth 
street, has issued a very neat and handy little pamphlet of Tables, 
Rules and Information” for architects and electrical engineers. 
It includes the rules of the New York Board of Fire Underwriters, 
and rules for wiring on the basis of 55 watt 16 c. p. lamps, etc. 


THE GENERAL ELECTRIC COMPANY have perfected their woven 
wire dynamo brushes for all of the machines they manufacture 
with the exception, of course, of the arc dynamo. The brushes 
are made of fine wire gauze, which is first wound into rolls, and 
then shaped into brush form under heavy pressure. It is said 
asi they are smooth, give excellent contact, run cool and do not 

ay. 

THe Direct U. S. CABLE Co. (LTD.) circulates a neat little sli 
in which it quotes the following from one of the New Yor 
dailies :—‘‘ The Direct Cable Company achieved another victory 
over its competitors yesterday in transmitting to the United Press 
its announcement of the result of the Oxford-Cambridge boat race 
on the Thames. Ten seconds after the aapa was filed in 
London it was signaled to the United Press office in this city, thus 
anticipating the announcement by other lines from three to ten 
minutes. 


WESTERN NOTES, 


THE iron roof over the dye house for Geo. C. Hetzel & Co., at 
Chester, Pa., will be furnished by The East Berlin Iron Bridge Co., 
of East Berlin, Conn. 


THE METROPOLITAN ELECTRIC COMPANY are getting in a stock 
of porcelain fioor tubing of all sizes, to meet the requirements of 
the Board of Underwriters. 


THE MANHATTAN ELECTRICAL SUPPLY Co. have found it neces- 
sary to remove to more commodious quarters, and are now on 
the ground floor of 82 Cortlandt street, New York City. 


Mn. Jno. L. MARTIN, of Horne & Martin, Chicago, who suffered 
the loss of his left arm on March 22nd, is reported as doing nicely, 
and it is hoped that he will soon be able to attend to business. 


THE HOME TELEPHONE CoMPANY, Bloomington, III., has been 
incorporated, the ad hag stock being $80,000. The incorpor- 
ators are Jas. B. Taylor, Owen Scott, A. B. Hoblet, F. M. Funk, 
H. C. Demotte and B. M. Kuhn. 


THE METROPOLITAN ELECTRIC COMPANY note that the dynamo 
and motor makers are using P. & B. armature varnish with satis- 
factory results; the larger companies buying in barrel lots. The 
company carry a full stock of the P. & B. specialties. 


TAE BuckKEYE ELECTRIC Co., 401-404 Cuyahoga Building, 
Cleveland, O., has just issued two neat little circulars, one refer- 
ring to its electric railway incandescent lamps which are anchored 
at the side ; and the other to its special coiled filament lamp for 
decorative, steamship and kindred lighting where a short lamp is 
needed. This special lamp is but 4 inches long, while the stand- 
ard average type is 5556 inches. 
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THE STROWGER AUTOMATIO TELEPHONE EXCHANGE of Chicago 
has ordered one hundred No. 1 Standard magneto telephones from 
the Western Telephone Construction Co., of Se W to replace 
the battery telephones of the Exchange at La Porte, Ind. 


LINCOLN & Co., Chicago, have opened offices at 984-935 Monad- 
nock Block, and will act as manufacturers’ agents for high-class 
electrical goods. They have secured the agency for several 
important specialties and Mr. Lincoln’s extensive acquaintance 
among the trade, coupled with low prices for first-class goods, 
should secure them a liberal share of the business. 


THE CENTRAL ELECTRIC COMPANY are in receipt of the following 
communication from one of the leading electric light companies 
in the country: We are obliged to you for your calendar for 
1894. We were on the point of writing for one, because it was 
the most sensible and complete one we had last year, and we 
hoped you were printing one of the same style for this year.” 
The Central calendar is certainly a complete electrical calendar, 
and any one in the trade who has not received one, should request 
the Central Electric Company to forward one at once. 


FISHER & PORTER, 1025 Monadnock Block, Chicago, report 
that they see evidence of a good business in the immediate future. 
They are equipping with machinery, for W. H. Roessle, of Pitts- 
burgh, a gold mine at Tellico Plains, Tenn., and have supplied 
Kotine, a new material for painting iron structures, for the new 
Lincoln Park bridge, recently erected by the Pittsburgh Bridge 
Co. They have the contract to supply two 75 h. p. M. A. Green 
engines for the Leland Hotel in Chicago, and have several con- 
tracts of a similar nature ready to be closed. 


THE ELECTRIC APPLIANCE COMPANY are just placing upon the 
market something which is entirely and absolutely new. This 
means that it is not an improved form of something else that has 
been on the market but is in itself an entirely new production; 
something that has never been used and probably never thought 
of before. It is the Allen soldering stick; a soldering flux in solid 
stick form to take the place of resin, acids and soldering salts. It 
is put upin candles one inch in diameter and six inches long and is 
applied by simply rubbing on the joint when heated. It is a 
wonderful time-saver and is said to be actually cheaper in first 
cost than soldering salts or acids, and not in any way to corrode 
the joint or affect the insulation. The Appliance Company are 
furnishing small sample sticks free on application. 


MONTREAL NOTES. 


Mr. J. E. WILSON, of the Pettingell-Andrews Co., of Boston, 
who was a recent visitor to Montreal, reported business good 
and the outlook bright. 


Mr. H. F. KELLOGG, general selling agent of the Whitney 
Electrical Instrument Co., was in the city last week. Mr. Kellogg 
finds a growing sale in Canada for the Whitney instruments 
which are giving universal satisfaction. 


Mr. JOHN FORMAN, of Montreal, has entered into business as 
importer and dealer in electrical supplies and has taken a com- 
modious store at 650 Craig street in that city. Mr. Forman is well 
known to the Canadian trade and starts business under favorable 
auspices, having secured the Canadian agencies for Messrs. Cromp- 
ton & Co., the Edison and Swan United Co. and several other 
well known English concerns. United States manufacturers who 
desire to introduce their goods in Canada are invited to correspond 
with him. 

THE BELL TELEPHONE Co., of Canada, have commenced suit 
against the Montreal Street Railway Co. to recover over $27,000 
damages, the cost of putting common return wires on their tele- 

hone system in Montreal, up to the date of entering the action. 

e Bell Telephone Co. state that the introduction of the trolley 
system of electric traction by the Montreal Street Railway Co., has 
necessitated the installation of the return wires and the abandon- 
ment by them of the use of the ground asareturn. They claim 
that, having rightfully enjoyed the use of the ground for this 
purpose from the time of the establishment of their telephone 
system in Montreal, the Street Railway Co. should therefore 
reimburse them for the expense of making the change. Hereto- 
fore, the suits brought by telephone companies against electric 
railway companies have been for injunctions to prevent the 
introduction of the single trolley system, and this is believed to be 
the first time—at least in Canada—that recourse has been had to 
an action for compensation for the cost of altering the telephone 
system to overcome the interference of the trolley system. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. 
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DISCHARGE OF FIELD MAGNETS WHEN CON- 
NECTED TO BUS BARS. 


BY 
Pts A Nels, 
| FIND in Mr. Herrick’s paper on “Central 
Station Switch Boards,” which was read at the 
Washington meeting of the National Electric 
Light Association, the following passage re- 
ferring to the method of handling dynamos 
where the fields are excited from the bus bars : 

The disadvantage of this method is, that the field is on, 
although the dynamo may be shut down, and it is necessary to 
discharge it through a bank of lamps or other resistance by means 
of a field break switch. This method of discharge, although safe, 


might cause trouble should the bank of lampe be disconnected or 
otherwise out of order. 
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METHOD OF OVERCOMING FIELD MAGNET DISCHARGE. 


This passage calls to mind discussions that I have many 
times had with electricians as to the necessity of discharg- 
ng the field through a resistance. Why not short circuit 
it? The impression seems to be quite general that a resist- 
ance approximately equal to that of the field should be 
provided, and the switch which breaks the field circuit 
arranged to discharge the field through this resistance. I 
have never been able to obtain a clear statement of the 
reason for this belief. The Mather Electric Company has 
for several years constructed the field rheostats for large 
machines, and especially for 500 volt generators, to.admit 
of the connections shown in the sketch. As the rheostat 
lever is turned toward the right, resistance is introduced 
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into the field circuit, gradually reducing the current until, 
when the lever passes off the point a, the circuit is broken. 
But at the instant of passing off the point a, contact is made 
with the point x, which short circuits the field and permits 
of its discharge through a circuit cD £F, of practically no 
resistance. 

I have been informed that the electrical engineer in 
charge of the erection of one of the Mather plants insisted 
that their agent who was having the plant installed, should 
have a resistance inserted in the branch B EK. The para- 
graph quoted at the beginning of this letter recalled this 
matter io my attention and leads me to state the theory of 
the action as I understand it. | 

When the field circuit is broken, the dying out of the 
magnetism develops an k. M. F. in the field windings tend- 
ing to produce a current in the same direction as that 
which magnetized the field. If no path is offered through 
which this current can flow, this £. M. F. develops a dif- 
ference of potential between the field terminals and be- 
tween different parts of the field winding, that may amount 
to hundreds or thousands of volts, sufficient to break down 
the insulation and cause serious damage to the field coils. 
If, however, a path of no resistance, as © D E r, is provided 
between the field terminals, the E. m. F. will be almost 
wholly employed in producing current through that circuit, 
and no appreciable potential difference will be developed 
The current through the short circuited field can never be 

eater than that which originally excited the field, because 
it is produced by the falling magnetism, is in the same 
direction as the exciting current, and, if it should equal it, 
the magnetism could not fall. Further, the potential differ- 
ence between v and c can only be such as would maintain 
his current through the resistance c D E F, and the smaller 
this resistance, the less this potential difference. Further 
still, the less the resistance in c D k F, the greater the cur- 
rent developed by the falling magnetism ; the greater the 
current the more slowly does the magnetism fall, and the 
more slowly the magnetism falls the less is the k. M. F. 
There is every reason then for making the resistance of 
C D E F as gmail as possible. 

This arrangement of the rheostat saves the necessity of 
an extra field switch, and insures the partial cutting down 
of the exciting current before it is finally broken. 


GROUNDS ON INCANDESCENT CIRCUITS. 


BY 

LocArixd grounds on electric lighting plants or installa- 
tions is one of the duties which the average station ma- 
nager always regards as extra work, principally because 
they seem to come at the most inopportune moments. Then 
it is so easy “to let it go” until a more convenient time 
comes to hunt it up. 

Grounds are naturally divided into two classes, outside 
and inside grounds. Where the line is in a conduit, the 
location of trouble requires special methods, depending 
upon the construction. On pole work grounds can usually 


be easier located by actual inspection of the line than by 
testing. The great majority of grounds are inside, and are 
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caused by contact with the iron pipes inthe building. They 
are concealed, and electrical methods must be used for their 
detection and location. The larger wires, carrying heavy 
currents, are generally run in places where they are not 
apt to be disturbed and their extra thickness of insula- 
tion is more or less a protection against mechanical injury. 
The result is, that most of the grounds occur in fixtures or 
in drop cord sockets resting against gas fixtures or steam 
ipes. 

Tn practice it is usually better not to test large sections 
of the installation at one time when the current is on, be- 
cause of the burning of connections when circuits carrying, 
say, ten amperes or more are opened. The wires too are 
heavy and frequent bending is liable to break them. 

Testing with a magneto, or with a galvanometer and 
battery generally necessitates a search for something on 
which to ground one side of the testing apparatus and run- 
ning a wire to it, all of which takes time. On alternating 
current circuits this is of course the best method, as there 
is no electrical connection between the primary and sec- 
ondary circuits. But in direct current plants the ground 
detector may be used as the necessary ground. When cur- 
rent is on, the only apparatus needed is a socket wired with 
a few feet of wire or cord and a 16 c. p. lamp. When cur- 
rent is off, a magneto must be used instead. 

Referring to the accompanying diagram, let the cross 
denote a ground on the negative side of the system. When 
the ground detector switch is closed, current flows from 
the dynamo through the ground detector lamp to ground, 
entering the system through a ground at some unknown 
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LOCATING A GROUND. 


oint. 
aay at the cutout, it will light up and indicate the faulty 
circuit. 

If the circuit is broken at the cutout and the lamp cut 
in, the lighting up of the lamp to low incandescence will 
locate the ground on that particular branch. Taking one 
cutout at a time, both sides are opened and the lamp placed 
in the negative side of the cutout, assuming of course that 
the ground has been shown to exist on the negative side of 
the circuit. The lamp will show at once whether that 
branch is clear or not. If no lamps are burning on that 
circuit, the positive wire need not be opened. Each circuit 
is tested in a like manner until the trouble is located in 
some one of them when it can be further located by the 
usual methods. Of course the absence of results shows 
that it is somewhere on the mains and feeders. 

Testing may be begun by testing the main cutouts. 
The arcs formed when the heavier currents are broken 
burn the binding posts. The wires are No. 12 and larger 
and frequent bending is apt to break them off ; besides, the 
trouble will usually be found in the end on the smaller 
branch circuits. in central station work the building 
should of course be located first. Where plug cutouts of 
the Edison type are used, the testing lamp may be screwed 
directly into the cutout. In city plants there are always 
a few lamps burning and it is very desirable to interrupt 
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Now if a lamp be placed anywhere in this circuit, 
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the service as little as possible. One man can cover as 
much ground with a lamp as two can with a magneto. If 
the ground is of very high resistance, a cheap galvano- 
meter should be used instead of the lamp. The time at 
each test is small, but for an entire plant, it amounts to a 
surprising difference. 

It may be urged that grounding the system in this way 
in order to test it, is bad practice on account of fire from 
the heat generated at the point of trouble; this is true, 
but the danger is more apparent than real. A dead ground, 
or one of above 1,000 ohms resistance would not be apt to 
give any trouble by fire. How many plants run along with 
grounds on both sides of the system? It would take time 
to develop a fire from this cause, and the testing of the 
largest isolated plant need not exceed two hours. At the 
end of the test the men would have located the ground and an 
incipient fire would run an exceedingly small chance of get- 
ting a good start. In any case the chance of danger can 
be avoided by making the artificial ground of high resis- 
tance and using a galvanometer, BN after all, is the 
better way. Right in here comes the subject of blowing 
out grounds. Don’t ; at least, don’t make a practice of it. 
It is at best a heroic remedy. In any event the general 
location of the ground should be ascertained first and a 
careful watch kept for fire for some hours afterwards. 


THE ELECTRO-MAGNET;; or JOSEPH HENRY'S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—IX. 


fay e, 


Henry’s paper was in print.’ In the wide circulation of 
Silliman’s Journal it was carried abroad to place Henry at 
once among the scientific men of Europe. At one bound“ 
says Prof. Lovering “ he came to the front. He had intro- 
duced his magnetic children into the world; had sent 
them forth to do their important work and how were they 
received? With surprise, nay with astonishment.” | 

Mr. William B. Taylor says, The magnetic ‘spool’ of 
fine wire, of a length tens and even hundreds of times that 
ever before employed for this purpose, was in itself a gift 
to science which really forms an epoch in the history of 
electro-magnetism. It is not too much to say that almost 
every advancement which has been made in this fruitful 
branch of physics since the time of Sturgeon’s happy im- 
provement, from the earliest researches of Faraday down- 
ward, has been directly indebted to Henry’s magnet. By 
means of Henry’s ‘spool’ the magnet almost at a bound 
was developed from a feeble childhood to a vigorous man- 
hood. And so rapidly and generally was the new form 
introduced abroad among experimenters, few of whom had 
ever seen the paper of IIenry, that probably very few 
indeed have been aware to whom they were really indebted 
for this familiar and powerful instrumentality.’ ” 

„But in addition to this large gift to science Henry (as 
we have seen) has the pre-eminent claim to popular grati- 
tude of having first practically worked out the differing 
functions of two entirely different kinds of electro-magnet ; 
the one surrounded with numerous coils of no great 
length, designated by him the guantity magnet, the other 
Se See ate —— 

1. It waa printed Jan. ist. 1831. 

Poul in Ne. Neve Bulletin de Science? Purlie par Ie Societé Philoma- 
tique de Paris, of 28 June 1832 p. 127. In Pouillets Éléments de Physique. srd 


ition Vol. 1, p. 572 the date of this magnet is given as 1831—In 
Edition, 1832, no allusion to the magnet occurs, 
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surrounded with a continuous coil of very great length, 
designated by him the intensity magnet. 

Here for the first time is experimentally established the 
important principle that there must be a proportion between 
the aggregate internal resistance of the battery and the 
whole external resistance of the conjunctive wire or con- 
ducting circuit. 

Never should it be forgotten that he who first exalted 
the quantity magnet of Sturgeon, from a power of twenty 
pounds to a power of twenty hundred pounds, was the 
absolute creator of the intensity magnet, and that the prin- 
‘ciples involved in this creation, constitute the indispensable 
basis of every form of the electro-magnetic telegraph since 
invented.” 

Faraday, working away at an experiment that had failed 
him again and again, immediately adopted the new method 
of obtaining magnetic force, to make, in this same year, 
1831, that discovery of magneto electricity I have noticed 
in the last chapter, and by its means also his subsequent 
discoveries of dia-magnetism and the magnetic effects on 
polarized light were made.“ 

A very pleasant welcome to the magnets was the gen- 
erous tribute to them of Sturgeon. IIe says, Henry has 
been enabled to produce a magnetic force which totally 
eclipses any other in the whole annals of magnetism, and 
no parallel is to be found since the miraculous suspension 
of the celebrated oriental imposter in his iron coffin. 4 

At home Dr. Hare, of Philadelphia, received with en- 
thusiasm the new means of producing magnetic force. He 
says in a letter to Sturgeon, the following year April 5, 
1832: „As soon as I heard of the wonderful magnets of 
Prof. Henry, I 5 his magnetic experiments, and I 
have recently made a magnet by means of copper wire 
shell-lac varnish and paper, surrounding the iron, which in 
proportion to its weight holds more than his.” Prof. Silli- 
man evinced his appreciation of the magnets by ordering 
the powerful one which continued to be an object of 
veneration and pride at the University of New Haven 
until last year, when it was sent to the National Museum 
for exhibition. l 

This magnet was nearly twelve inches high and was 
made to lift 2,035-2,063 lbs. A number of very interesting 
experiments were made with it before it was sent to New 
Haven. To test its power of producing magnetism in 
soft iron, two pieces of iron 4 of an inch in diameter and 
12 inches long, were interposed between the extremities of 
the magnet and the armature, and these when the battery 
was immersed became so powerfully magnetic as to sup- 
port 155 lbs. To exhibit the effects produced by instan- 
taneously reversing the poles—the armature was loaded 
with 56 lbs. which added to its own weight made 89 lbs. 
One of the batteries was then dropped, when the weight of 
course continued to adhere to the magnet. The other bat- 
tery was then suddenly immersed when the poles were 
changed so instantaneously that the weight did not fall. 
That the poles were actually reversed in the experiment 
was clearly shown by a change in the position of a large 
needle placed at a small distance from the side of one 
extremity of the horse-shoe.” ® 

In his letter accompanying the account of the magnet in 
his journal Prof. Silliman says :— 

“The magnet is now arranged in its frame, in the labor- 
atory of Yale College. There has not been time, since the 
magnet came just as this number was finishing, to do any- 
thing more than make a few trials which have, however, 
fully substantiated the statements of Prof. Henry. He has 
the honor of constructing by far the most powerful magnets 
that have ever been known. And his last, weighing, arma- 
ture and all, only 824 lbs. sustains over a ton. It is eight 
times more powerful than any magnet hitherto known in 
Europe and between six and seven times more powerful 


8. See Faraday's Researches. 
4. Phil. Magazine, March, 1882. 
5. Henry's paper in Stiliman’s Journal, for April, 1881. 
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than the great magnet in Philadelphia.“ July 21, he 
writes—“ Your magnet performs admirably well and ex- 
cites great interest among the students. A favorite mode 
of exhibiting the magnet is to allow a number of young 
men to stand upon the scale, as the weight lifted then 
appears more striking. This never fails to excite the 
astonishment of the spectators.” 

The venerable president of Yale thus speaks of the 
magnet :— 

„There was nothing to be said when, as the plunger 
went down into its bath, the impotent bar of iron became 
possessed of a giant’s strength and could pick up and hold 
a weight of more than a solid ton, and as the same plunger 
was lifted this gigantic energy vanished as at the word of 
an enchanter. The speaker well remembers the excitement 
which this discovery occasioned when the first experiment 
was tried at Yale College, in the presence of a few specta- 
tors who casually met at the call of Prof. Silliman, who 
was glowing with animation and delight. The ponderous 
platform was loaded with pig-iron and other heavy weights, 
with a few slight additions of living freight. Among the 
last was the speaker, being the lightest of all, and therefore 
convenient to serve on the sliding scale. It is more than 
fifty years ago but the scene is as vivid as the events of 
5 he question went around who is Professor 

enry, and how did it happen that nature revealed to him 
one of her choicest secrets. Thoughtful men asked what 
is this wonderful protean force which he was the first to 
follow in its sinuous hiding places and evoke by a 
magician's wand; and what are its relations to its kindred 
agents, and, above all, to the matter about us which we can 
measure and weigh and see and handle. To some it seemed 
but a successful guess by a daring adventurer. A lucky 
accident like the drawing of a prize in a lottery. It was 
not so with those who retraced the successive steps of close 
observation, of sagacious interpretation, of boundless inven- 
tion, of ingenious construction, of patient trial, of loving 
sympathy which preceded this single achievment and all of 
which combined lifted at once this youth, hitherto un- 
known, into the rank of the most eminent discoverers, 
brilliant as was their company, then and since.” 

Innumerable 5 for magnets now poured in 
upon Henry, and for other magnetical apparatus. A 
powerful magnet equal to the one sent to New Haven was 
ordered by Prof. Cleveland for Bowdoin College, Bruns- 
wick, Maine. 

The making of the magnets consumed much time and 
labor but Henry in every case refused remuneration for 
his personal labor, charging only the actual cost of materials 
and hired work. “I consider it,” he says, below the dig- 


nity of science to take pay for my knowledge.” (Letter 
Nov. 4, 1831.) 
Not only these new galvanic magnets occupy Henry’s 


attention: we find him engaged in preparing a large steel 
permanent magnet for use in the separation of iron from 
ore. This inspires him with the desire to bring his own 
electro-magnets into the work. In a letter sending this to 
Mr. Rogers, Nov. 4, 1831, for whom it was constructed, he 
says, I am confident I can form a galvanic machine which 
will effect powerfully the separation of iron, and upon this 
effort he spends much time and thought. 

A detailed description by Professor Henry of his mode 
of constructing an electro-magnet may be interesting. I 
give part of a draft or copy of a letter to Professor Cleve- 
land: — 

ALBANY, May 8, 1882. 

After a delay, which I fear has nearly exhausted your 

tience, I have at length sent off your et according to the 

irection given in your letter of the 8th of Dec. I can get nothing 
done in Albany in the philosophical line except I stand over the 
workman continually oyee, or which is most often the case, do 
the wurk entirely myself. * * * * 

The following is a particular description of the construction of 
the magnet. ”. e 

The horse-shoe is formed of a bar of American iron, which ac- 


6. Prof. Silliman is here alluding to permanent magnets. 9 
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orrae to the mechanic’s account was unusually hard. It was 
not selected on this account, but was taken because it was the 
only piece of iron of the proper size to be procured at that time in 
Albany. After bending it into the proper form, the edges were 
first rounded with the hammer and afterwards with a file, and in 
order to prevent the wires, to be coiled around it, from slippin 
off the legs, a deep groove was filed into each, about half an inc 
from the end. 

The horse-shoe, when it came from the hands of the finisher, 
weighed 60 lbe.—the armature about 20 lbs., and these are almost 
3 weights of the magnet and armature of Yale Col- 
ege e winding on of the wires was done with great care, and 
under my constant inspection. according to a method which I 
think much preferable to any I have before adopted. Instead of 
covery the wires with cotton or silk-thread, I gave them several 
coats of varnish made of shell-lac and mastic, and in order to 
render the insulation of the several wires still more perfect a 
thickness of silk was woven as it were, between every spire or 
turn of each wire, and the several layers of wires were se 
from each other by a covering of silk and varnish. 

The operation was as follows: The iron horse-shoe was, in the 
first place, covered with a coating of varnish, and while this was 
yet soft, the whole was wound with strips or ribbons of silk. A 
coating of varnish was then given to the silk and suffered to dry 
before the winding of the wire was commenced. 

In coiling on the wire, one spire was passed around the horse- 
shoe, with the end of a long and broad flap of silk between it and 
the iron: the flap was then turned back so that the second spire 
should pass under the silk—the third spire passed over the silk— 
and the fourth again under it—and soon in this way until the 
whole surface of the horse-shoe was covered with one thickness 
of wire. A coating of varnish was then given to this surface of 
wires, and the whole covered with ribbons of silk. Another coat- 
ing of varnish was given to the silk, and after this became hard a 
n layer of wires was coiled on in the same manner as the 

t. 


This process was a very tedious one, and occupied myself and 
two other persons every evening for two weeks. Itis, bowever, 
one which insures success if the iron and other circumstances 
are favorable. The iron is entirely covered with four thicknesses 
of wire, and near the ends with five. There are in all 30 strands, 
each 85 feet long, so that exclusive of the projecting ends there 
are about 1,000 feet of wire actually coiled around the magnet. It 
is necessary to be very cautious that in the arrangement of the 
several wires there are none which will conduct the galvanic cur- 
rent in an adverse direction, or that will suffer it to pass from one 
wire to the other without circulating throught the entire length 
around the magnet. I have failed in this respect in some instances 
to produce any effect when I expected a very great one. * * * * 

To exhibit the experiment of the instantaneous change of 
polarity, a second battery must be attached by means of the 
thimbles of mercury, in such a manner that the galvanic current 
from this battery will circulate in an opposite direction to that 
from the battery attached permanently to the magnet. Load the 
‘armature with two or three hundred pounds and excite the mag- 
net by the second battery ; let an assistant be ready to raise the 
vessel from immersing the first battery. Let this be done sud- 
denly, and at the same time quickly withdraw the wires or poles 
of the second battery from the two thimbles—the weight will 
still continue to adhere. To render the fact evident of the change 
of polarity, I place two magnetic needles one on each side of the 
magnet, and these, by reversing their position relative to the mag- 
net will indicate in a very striking manner the change of polarity. 
I find it most convenient to make these needles each of two pieces 
of watch-spring, about ten inches long, touched separately, and 
then with their north poles joined together by a silk thread with a 
little brass cap between them. A small piece of light cord is placed 
on each end with the letter N on one andes on the other. 

In the box containing the battery you will find two pieces of 
round iron ; these are for showing induction of magnetism in soft 
iron. They must be placed upright on the face of the armature, 
at such a distance from each other that their axes will be in the 
centre of the faces of the horseshoe. While in this ition im- 
merse the battery and the two iron cylinders will ere to the 
magnet and the armature to them, as firmly almost as if they 
all were but one piece. 


N. E. L. A. STANDARD RULES. 

We have received copies of the new N. E. L. A. Standard 
rules for lighting, wiring, &c., put up in a very neat pocket size, 
82 pages, 9 by 5% in. They are supplemented by the report on arc 
lamp rating and by a glossary of electrical terms. There are also 
a preface and an index. These rules represent a great deal of 
work and are a great credit not only to the Association but to the 


successive committees, Mr. W. J. Hammer being the active and 
efficient chairman of the one reporting to the Washington conven- 
tion. Work of this kind still remains to be done, and it is but to 
be hoped that the Association will cuntinue to enjoy such devoted 
and intelligent assistance. 
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THE MERCADIER AND ANIZAN MICROPHONE 
REDUCER. 


Taking the condition of telephony as we find it to-day in 
different countries, and considering the progressive devel- 
opment of long distance lines, transmitters ought to be so 
arranged that one subscriber shall be able to talk as 
well with another in the same city as with one a hundred 
or two hundred miles off. Necessarily it is the microphone 
which ought to be studied in order to obtain as good talk- 
a short as for long distance. 

ith microphones embodying carbon pencils it is neces- 
sary that the microphone contacts be very sensitive and 
very light when used for long distance bbe One would 
then be quite limited by the noise caused by the too sensi- 
tive microphone in the telephone of the person talking ; 
but this can be counteracted by means of a differential 
winding. To communicate over a short distance in a city 
district with copper wires it would be necessary, on the 
contrary, to have the microphonic contacts not very sensi- 
tive. In granulated carbon microphones one could vary at 
the same time the surface contact of the carbon electrodes 
and their distance, according to whether one desired to use 
the microphone for long or short distance. 

Finally, whatever be the type of microphone, whether 
carbon rod or granules, one can also for a given regulation 
of the microphone contacts make the same microphone 
serve for long distances by taking a thin diaphragm of 
large diameter; and for short distances by mounting the 
microphone on a thick diaphragm of very small diameter. 
One can get an analogous result by taking diaphragms 
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of the same dimensions, but of different materials, such 
as iron and wood. In the United States the American 
Bell Telephone Company use two types of microphone 
transmitters, one for city and one for long distance 
work. In Europe there are still employed microphones 
regulated in such a way that they can serve either for short 
or long distance, but, as indicated above, these microphones 
do not give all that could be got out of them for long dis- 
tance work, in order not to impair too much their clearness 
for short distances, and vice versa. It will thus be seen that 
the two desirable qualities in the regulation of the micro- 
phone, loudness and clearness, are opposed to each other, 
and that one can be obtained only at the expense of the 
other. 

The microphone reducer of MM. Mercadier and Anizan 
has for its object, first, to give to a microphone its maxi- 
mum intensity when used for long distances, and, second, 
to obtain from the same microphone a proper loudness and 
clearness when it is used for short distances. The diagram, 
Fig. 1, represents diagrammatically the arrangement which 
consists simply in placing for a given time a resistance in 
shunt to the carbons. This shunt s has about three ohms 
resistance. I is an ordinary switch for opening and closing 
the shunt circuit. The hole can be placed inside the 
transmitter boxes with a small handle projecting through 
the lid, which operates the switch 1. When the index on 
the handle points to “City” the switch is closed, and 
when pointing to “Long Distance” the switch is open. 
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Two terminals on the outside connect the reducer with the 
carbons of the microphone. 

It has been possible to sensitize the microphone so as to 
make it as 5 as desired. If differential telephones 
are not used one would nevertheless be limited up to the 
point where the sputtering sound would become annoying 
to the talking subscriber. A single experiment on an arti- 
ficial line having resistance and capacity allows the maker 
of the miorophone to find the proper point of regulation. 
The diminution in loudness of the microphone so arranged 
is explained by the fact that, a part of the current passing 
through the shunt, the variations of resistance of the carbons 
only act on the part of the current which passes through 
the carbons. The clearness is good because whatever be 
the sensitiveness or mobility of the carbons the maximum 
resistance of the vibrating carbons in combination with the 
shunt can never exceed the resistance of the shunt. If we 
call C the resistance of the carbons and S that of the shunt, 

CS 
CS 
at each instant when talking before the diaphragm of the 
microphone. We may conclude from what precedes that 
there ought to be a benefit by placing a fixed shunt around 
the carbons of microphones which are too sensitive and 
subject to sputtering. 

It is important to determine by experiment the value of 
the resistance of the shunt. It has been observed, in fact, 
that if a resistance of 10 ohms be placed in shunt around 
the carbons which have themselves a resistance of 10 ohms 
when at rest, the strength of the telephonic currents is 
scarcely diminished. lf, on the one hand, half the cur- 
rent passes through the shunt we must not lose sight of the 
fact that, on the other hand, the combined resistance of 
the carbons and the shunt is only five ohms. The strength 
of the current which passes through the primary circuit of 
the induction coil is greater, and while the variations in 
resistance are only produced in the branches (carbons) of 
the derived circuit it happens that the variations of the 
current strength in the primary circuit of the induction 
coil are of the same order and magnitude as those pro- 
duced when the shunt does not act, the switch being open. 

There ought to be still another means of reducing the 
strength of current in the primary microphone circuit. 
This would consist in introducing in the circuit a given 
resistance R, Fig. 2. But one would thus obtain only one 
half the effects which the preceding arrangement gives. 
The loudness, it is true, would be diminished, but the 
clearness would suffer. 

We may decide, therefore, either in favor of a shunt or of 
a combined shunt and resistance. Fig. 3 shows the latter 
arrangement diagrammatically. A three point switch re- 
places the switch of Fig. 1. hen used for long distances 
the shunt circuit would be open and the resistance R would 
be short circuited. For local service the resistance R would 
be reduced in the microphone battery circuit, while the 
shunt circuit s would be closed around the carbons. 

The employment of the shunt has given rise to very 
simple and inexpensive apparatus devised by MM. Mer- 
cadier and Anizan, of Paris, which can be readily combined 
with existing transmitters. 


the total resistance will be R = Naturally, C varies 


AN OLD LOADSTONE MAGNET. 


We are indebted to Mr. John W. Howell, of Newark, 
N. J., for the history of an interesting relic of the days be- 
fore Volta and Galvani, in the shape of a loadstone mag- 
net. 
This old magnet, reproduced in the accompanying en- 
graving, is composed of a piece of loadstone with soft iron 
pole pieces fitted to it. One of the bands which hold the 
parts together is silver. On this band, is engraved: 
Meinert (on side not shown) AParis, 1753; and on the 
pole pieces the letters N and s indicate the polarity. This 
polarity is, according to the French custom, marked s on 
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the north seeking pole. The magnet weighs 2 Ibs. 34 oz. 
and will sustain more than its weight. 

The magnet was brought to America about 1775 by Dr. 
John Francis Vacher, a French hysician who was educated 
at the college of Montpelier. He joined one of the Ameri- 
can regiments as surgeon and served for some time. He 
was a member of the Cincinnati, and is buried in St. Paul’s 
churchyard in New York. It has been the plaything for 


A LOADSTONE MAGNET or 1753. 


his and his descendants’ children for over one hundred 
years and its survival shows its good construction. It is 
now in the possession of the family of the late Hon. Rob- 
ert Gilchrist who was a grandson of Dr. Vacher. 


STEERING BY TELEPHONE IN A FOG. 


THE London Pall Mall Gazette in a recent issue, describes the 
experiments of Mr. Charles A. Stevenson for locating the position 
of vessels at harbor entrances when, during certain states of the 
weather, other observations cannot be easily made. He proposes 
that a cable be laid in the sea, and the positions of vessels passing 
near or over it determined by means of a detector on board. 

The first instrument used by Mr. Stevenson is a coil of uninsu- 
lated copper wire dipping into the water at the bow of the vessel 
and a similar water connection at the stern. These are joined by 
a wire with a telephone in the circuit, and a very sensitive instru- 
ment is produced. If the water connections are equidistant from 
the cable, as they would be if the boat were immediately over it, 
or lying broadside on, no sound is heard. The cable may be insu- 
lated or uninsulated and the action is similar with an induction 
coil. 

With the coils separated ten feet (at the bow and stern of a 
small boat put down from the vessel) and an insulated wire 400 
feet in length and laid through a small lake of brakish water fif- 
teen feet deep, the alternations produced by a magneto-electric 
machine were perfectly distinct at the end of the lake 840 feet 
away from the wire, and the limit of audibility could not be ascer- 
tained. 

Mr. Stevenson’s second instrument isa coil of insulated wire 
surrounding a core and a telephone receiver in the circuit with the 
coil. With this instrument the making and breaking of the cur- 
rent produced through a wire 200 feet in length could be detected 
through 60 feet of salt water. The sound ina Bell telephone with 
the instrument was almost deafening with fifteen feet depth of 
water. This electromagnetic system of induction, in contradis- 
tinction to the parallel wire system, has no earth connection, 
being entirely insulated, and is therefore a case of true induction 
through water, 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


THE BREMEN ELECTRIC RAILROAD. 


THE success following the equipment of the Börse- Horn elec- 
tric railway in Bremen by the Union Elektricitate-Gesellschaft of 
Berlin decided the Bremen St, Railway Co. in equipping their en- 
tire lines with this system. This work is completed, so that 
there are now 10.8 kilometres of electric railway in operation; 6.5 
kilometres being single track and 3.8 double track. 

The power house is divided into three parts, consisting of 
engine room, boiler room and coal storage. It covers forty-four 

uare metres of ground and is built of brick. The roof 
of the engine room is of iron and wood and that of the boiler and 
coal storage of corrugated iron. The chimney is thirty-six metres 
high. The equipment consists of two Babcock & Wilcox water 
tube boilers; three high speed McIntosh & Seymour engines and 
three Thomson- Houston dynamos of 80,000 watt capacity each, 
driven by belts direct from the engine shafts. Besides this, there 
are two steam engines and two Thomson-Houston arc light ma- 
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Fia. 1.—THE BREMEN ELxOrRIO RAILROAD. 


chines which feed the lamps in the Bürger Park about a quarter 
of a mile distant. 

The Bremen Strassenbahn-Gesellschaft possesses at the present 
time twenty-five motor cars, eighteen running on week days and 
twenty-two on Sundays and holidays. Many of the old car boxes 
were remodeled and are employed on the present motor cars. 
Each motor car is equipped with a 15 h. p, w. P. motor with single 
reduction gear. The maximum speed permitted within the city 
is from 54 to 74¢ miles, and on the stretch towards Horn 74 to 
10 miles per hour. Each motor car is able to haul a tow-car. 

The electrical equipment in Bremen proper is particularly 
noteworthy for the large number of sharp curves and turnouts in 
the streets through which it passes. The Bremen road demon- 
strates perfectly that in ease of starting and stopping the electric 
car is at least as well adapted to all streets, as is the horse car. 
The accompanying engraving, Fig. 1, shows the road at the en- 


trance to the Sögestrasse in the Schüsselkorb. This particular spot 
is noteworthy because at that point a curve and a turnout occur in 
& very narrow street. Our engraving, Fig. 2, shows the car in 
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Fia. 2.—THE BREMEN ELECTRIC RAILROAD. 


front of the City Hall. The trolley wires are everywhere sus- 
nded by span wires fastened to neat rosettes attached to the 
ouses. Guard wires or wooden fenders protect the lines through- 
out from falling telephone wires. 


_ ELECTRIC CANAL BOAT TRACTION IN FRANCE. 


FRANCE possesses a large number of canals which render very 
easy water communication between different parts of the country. 
Unfortunately up to the present time the hauling has been done 
most generally by men or animals. The time occupied was fre- 
quently very long, and, as a result, railway transportation has 
been preferred. It was, therefore, necessary to find a solution for 
this backward state of affairs. 


+ Q 


DIAGRAM OF CIROUITS OF FRENCH ELECTRIC CANAL TOWING. 


The first investigation with this end in view goes back to the 
year 1888, when M. Maurice Lévy made a number of experiments 
with cable hauling in the neighborhood of Paris, at the junction 
of the St. Maur and St. Maurice canals. The system was based on 
‘the employment of an endless wire cable on each bank, carried on 
supports provided with pulleys. The cable was operated by a 
fixed motor and to it the boats were attached by means of haulin 
ropes. This system gave a speed of four kilometers per hour. It 
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constituted a considerable improvement on the existing methods 
but did not give entire satisfaction. ; 

In 1890, there was talk of employing electric traction, and com- 
pene plans were drawn up between steam and electricity. 

e first plans for steam were rejected as being too costly and im- 
practicable; as for electricity one could find use for utilizing as 
motor power the water falls found on the route of the canals 
themselves. This idea was worked at for several years and finally 
towards the end of 1893 an installation of this type was put in on 
the Bourgogne Canal, which unites the river Yonne aid the river 
Saône. Now the Yonne being an affluent of the Seine this canal 
establishes communication between the English Channel and the 
Mediterranean. i 

The installation has been established by the Department of 
Bridges and Roads for a length of six kilometres close to an 
underground tunnel 4.8 kilometres long. The motive power is 
obtained from water falls, having a fall of 7.5 metres in two suc- 
cessive locks. There are thus two generating stations established 
at the two ends of this junction canal. Ineach the turbine drives 
a Gramme dynamo, one running at 1,200 revolutions per minute 
and 880 volts, and the other at 900 revolutions and 270 volts. 
Each of the dynamos is appropriate to the conditions existing at 
the locks and the corresponding turbine. The dynamos are con- 
nected after the manner shown in the accompanying diagram. 
A and B are the two dynamos connected to à bronze overhead feeder 
of 8 to 10 mm. diameter, held by fh gears insulators mounted on 
poles. The dynamos are coupled in series. DD are the trolley 
wires and E, the towing motor. The latter revolves at 1,000 revo- 
lutions per minute. i 

A storage battery of 250 cells, having a capacity of 150 ampere 
hours and a discharging current of 15 amperes, is coupled in 

rallel. Tbese are Chloride batteries made by the Société pour 

e Travail Electrique des Métaux. The mean rate of discharge 
varies, according to the load, from 10 to 25 amperes at the poten- 
tial above given. The stretch of six kilometres is covered in less 
than an hour. 

Special arrangements have been made for the automatic regu- 
lation of the turbine. The water gates are opened or closed ac- 
cording to the power furnished by the machine. The tunnel of 
3.3 kilometres mentioned is lighted by incandescent lamps which 
are branched in multiple on the power circuit. It may be said 
that this first electric canal installation has given such satisfaction 
that it is certain that before long this method will be largely em- 
ployed in France, where canal locks are numerous. 


HENRY’S RAILWAY SPEED RECORD ER. 


This device was designed by Mr. John C. Henry, of Westfield, N. 
J., especially for use on locomotives, railway cars and the like, 
the object being to provide simple and reliable mechanism for in- 
dicating to an engineer or other official the speed at which the 
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sucked the core F, pivoted on a fulcfum, i carries an index, 
G, which moves over a graduated scale or dial, g. A spring, H. 
resists the pull of the solenoid, and returns the index to zero when 
the current ceases. The intensity of the current varies directly 
with the speed of the axle A, and as the position of the index 
varies with the current strength, the variations in speed are 
instantly shown by the index. The current is also led to a motor, 
I, which may be in series or in shunt with the solenoid. It con- 
sists, preferably, of an annular field magnet, 7, and a rotating 
permanent magnetic armature, i', similar in construction to the 
dynamo. The armature is loose on the shaft, I, being connected 
therewith by a helical spring i“ to ease the starting of the motor. 
The shaft 1 is connected by suitable gearing, such as worms K 
and worm gears L, with the driving drum M of the recording 
mechanism. This comprises, in addition to the driving drum, 
two spools, N N', which pay out and wind up the paper ribbon o. 
The record is made on this ribbon by means of a penail, P, which 
is moved transversely to the paper by an arm, g’, forming an ex- 
tension of the index. The ribbon is ruled with longitudinal lines 
to indicate speed in miles per hour, and with cross lines to indicate 
predetermined intervals of distance run. The pencil traces 
a curved line, which enables one to see what s was at- 
tained at any given point during the run, for how great a 
distance it was maintained, and what variations in speed took 
place. The spools are positively driven by the intermeshing 
gears nn, engaged by pawls Q R, which are pivoted to a lever, 8, 
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Fias. 1 AND 2.—HENRY’S RAILWAY SPEED RECORDER. 


train is running, and also for making a permanent record of the 
varying rates of speed at which the train has passed over the road. 

The generator or dynamo is mounted on or actuated by a shaft, 
A, preferably the locomotive truck, whose wheels are not liable to 
be slid on the rails by either the brakes or the steam pressure in 
the cylinders. 

The dynamo is composed of a magnet, B, having an annular 
series of radial pole pieces, b b', and keyed securely on the axle A. 
The magnet constitutes a rotating field. It is preferably a per- 
manent magnet, as shown, though it may be an electro magnet if 
desired. Concentric with the magnet and surrounding it is the 
stationary armature C, consisting of a ring having radial pole 

jeces, cc’, 1 inwardly in the planes of the magnet poles 
b. A coil of insulated wire, D, is wrap around the ring 
either externally or internally, and when the axle A revolves, an 
alternating current of electricity is generated in the coil. This 
current is led to any suitable electric indicator. The curved 
solenoid E, through which the current passes, and into which is 


7 vo Tron Age. See Mr. Heury’s letter in Tax ELECTRICAL ENGINEER, 
D e e 


actuated by a cam, T, on one of the shafts of the winding mechan- 
ism. The gears are operated by the y Q when the lever is 
moved in one direction by the cam, and by the pawl R when the 
lever is retracted by its spring s. The cam is so shaped that the 
lever is actuated and the gears rotated irrespective of the direc- 
tion in which the axle, motor and worm shafts may be turning. 

Since the motor is driven in synchronism with the dynamo, 
both having the same number of pole pieces, the revolutions of 
the recording mechanism vary directly with those of the axle A, 
though at a much reduced s . The feeding of the paper is done 
by the worm kK’, which meshes with the gear L' on the shaft of 
the drum M. The spools N N are held in frictional contact with 
the gears n n' by the spring bearing pins U, which afford a means 
for readily removing the spools when a new ribbon is to be in- 
serted. The tendency of the is to wind the paper on to both 
spools N N’, but since the spools have only a frictional contact with 
the gears, the result is that the paper is simply drawn tight over 
the drum M. The feeding is done wholly by the drum, and, in 
whichever direction it may be turni ng, the slack is taken up by 
the spool toward which the paper is f 
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AN ELBC TRM ROAD FOR FLUSHING. 


THE BROOKLYN Crr¥ RAILROAD COMPANY have applied to the 
Flusbing, L. J., Board of Trustees for a franchise for an electric 
road between Brooklyn and Flushing. 


ELECTRIC FREIGHT RAILWAY. 


The Common Coucil of New Haven, Conn., have decided in 


favor of an electric freight railway to traverse the city streets and 
carry 5 to manufacturing establishments. It is to connect 
with the Consolidated system near the Cedar Hill Junction. 


THE CONEY ISLAND, FORT HAMILTON & BROOKLYN RAILROAD. 


ARTICLES of incorporation of the Coney Island, Fort Hamilton 
and Brooklyn Rai bave been filed in Albany. The capital is 
$500,000. The road is to be of the street surface order and five 
miles in eon, and the directors are Patrick H. Flynn, John 
Mullin, Joho Murphy, Willis Brower, Alexander Walker, Peter F. 
Lyman, Michael Murphy, all of Brooklyn; Richard Berger, of 
Paterson; J. K. O. Sherwood, of Glen Head. 


CHESTER STREET RAILWAY CONSOLIDATION. 


COLONEL SAMUEL A. DYER, President of the Union Railway 
Company, has effected the consolidation of all the street railway 
systems entering the city of Chester, Pa. 

The Cheater Street Railway Company, the Chester and Media, 
the Chester, Darby, and Philadelphia, and the Union Railway 
Companies, all go under one management, to be known as the 
Chester Traction Company. This company will have a capital 
stock of $500,000, which, with the bonds of the companies con- 
solidating, brings the total capital up to $1,000,000. The entire 
system come under the management of Colonel Dyer, who 
holds the controlling interest in the Traction Company, 


THE UNDERGROUND CONDUIT ROAD IN WASHINGTON. 


A DISCUSSION occurred in the House of Representatives, at 
Washington, on March 12, relative to the adoption of the conduit 
system, the House rag under consideration the bill (H. R., 
6171) to authorize the Metropolitan Railroad Co. to change its 
motive power for the propulsion of its cars. Mr. J. H. Walker, 
of Massachusetts, was very eager for the insertion of the words 
„underground electric system,” and made a hot attack on the 
trolley with a further onslaught on the wicked trusts, the Gen- 
eral Electric Co. and the Westinghouse Elec, Mfg. Co., whom he 
accused of having tried by fair means and foul to prevent the 
conduit system from working. He was very forcibly opposed by 
Mr. Haines, of New York, who ke as one who had been a 
street railroad man all his life and who had been actively con- 
nected with a score of trolley roads. 


MISCELLANEOUS. 


A UNIVERSAL SHUNT BOX FOR GALVANOMETERS.! 
BY W. E. AYRTON, F.R.S., AND T. MATHER. 


Several years ago Mr. Latimer Clark drew attention to the 
fact that when shunts were used with a ballistic galvanometer in 
the comparison of the capacities of condensers, the results were 
inaccurate if the multiply g powers of the shunts were assumed 
to be the same as those employed with steady currents; shortly 
afterwards the matter was investigated mathematically by the 
late Mr. Hockin, and he showed that the inaccuracy was caused 
by the change which the app ication of the shunt produced in the 
damping of the swing of the ballistic galvanometer. Hence the 
instantaneous deflection of a galvanometer when shunted showed 
an extra diminution, as if its resistance had been increased. 

In 1892, when giving a preliminary account of our “ workshop 
ballistic galvanometers at the Physical Society, we incidentally 
mentioned a method tbat we had devised of constructing shunts 
which 5 overcame this difficulty. At that time we had 
only perveived that our method of constructing constant dauamping 
shunts was of value in connect ion with ballistic galvanometers; 
but subsequently it occurred to us, when specifying the resistance 
of such sis core! iy shunts, that this method of construc- 
tion not only removed the difficulty which had been pointed out 

y Mr. Latimer Clark in connection with ballistic galvanometers, 
but it enabled the same shunt box to be used with any number of 
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different gal vanometers of any resistance and of any type, and 
with an accuracy in the measurement far greater than could be 
obtained with the ordinary form of shunt box which had been 
specially constructed for the particular galvanometer. 

The common, well-known method of constructing shunts pos 
sesses several defects all arising from the fact that the me 
hitherto adopted of varying the current through a galvanometer 
while the current in the main circuit remained the same, has 
consisted in varying the resistance of the shunt to the galvanom- 
eter. If, however, we leave the shunt to the galvanometer un- 
touched, and, instead, vary the current rough the galvanometer 
by varying the point of attachment of the u leads, we remove 
all these difficulties at once. 

A shunt box constructed in this latter way is seen in Fig. 1. 
The terminals a and B of the shunt box are permanently con- 
nected, respectively, with the terminals of the galvanometer G, 
while the terminals B and C of the box are connected with the two 
main wires which lead the current up to, and away from, the gal- 
vanometer and shunt. The endsof a coil of any resistance r 
ohms are permanently connected as shown, and at points in this 

: F 

coil corresponding with 10 100 1.000 

tere, were made with the various blocks of the shunt hox a#llus- 
ated. 

Then, whatever be the resistance of this coil r, compared with 
the resistance of the galvanometer g (either, or both, of which 
may therefore be unknown), it is easy to show that if G amperes 
be the current flowing round the galvanometer when a plug is 


: 8 G G G 
placed in the hole marked d, it will be 10 100 an 1,000 


amperes respectively when the plug is put instead into the holes 
marked c, b and a, respectively, provided that the current in the 


ohme permanent connec- 


main circuit remains constant—the condition which is, of course, 
assumed to be true in the ordinary use of shunts. Or, if a definite 
quantity of electricity flow into or out of a condenser in the main 
circuit, and Q coulembs be the quantity of electricity that flows 
round the galvanometer when the plug is in the hole marked d, 


92. 2 Q 
10° 100 1.000 
the galvanometer when the plug is put into the holes c, b and a, 
È tively, and the deflections will correspond with these quan- 


ities. 

Similarly, if K be the number of coulombs fiowing into, or out 
of, a condenser in the main circuit, and pX, or Q be the number 
of coulombs that fiow round the galvanometer when the plug is 
put into the hole marked d. it is true that since the resistance 
of the galvanometer plus that of the shunt is constant and 
therefore the damping is constant, the quantities of electrici 
that will flow round the galvanometer when the plug is 
put instead into the holes marked c, b, a, respectively, are 


92. 2 2 
10 100 1.000 coulombs. 
Hence the galvanometer may be wound with copper or with 
any other wire; a single set of shunts may be made of mangani 
wire, and be accurately subdivided into exact numbers of ohms. 
fractions of an ohm being unnecessary with our system; the gal- 
vanometer may have any resistance and be at anv temperature, 
provided it is constant while a set of tests is being made,—then 
the sub-division of a steady current or sub-division of an 
instantaneous rush of electricity into parts having the ratios of 1, 


1 1 1 

10 100 1,000 
The arrangement of shunt box illustrated in Fig. 1 may be 

regarded as possessing one defect —viz., that the whole current 


coulombs will be quantities that flow round 


» is effected with great accuracy. 
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flowing in the mains cannot be sent round the galvanometer 
without disconnecting the main wire from the terminal ©, and 
connecting it instead with the terminal a. To save the trouble 
of having to do this. and to enable every combiration to be made 
by simply shifting the plugs. we sometimes construct the blocks 
of the shunt box as seen in Fig. 2. When one plug is placed and 
left in the hole marked h, and a second plug is p in one or 
other of the holes marked d, c, b, or a, we obtain exactly the 
results already described in connection with the box seen in 
Fig. 1. Placing, however, one plug only in the hole marked f, 
the entire current flowing in the mains circulates round the 
gulvanometer. If a plug be placed in the hole f, and another in 
the hole j, the galvanometer is short-circuited—a result obtained 
by placing the two plugs in the holes marked d and e in Fig. 1. 
The arrangement shown in Fig. 2 has the further advantage that 
it is possible, by putting a single plug into the hole marked j, to 
disconnect one terminal of the galvanometer from the circuit 
without breaking the circuit. This method of connecting is con- 
venient to employ when taking the zero with a very sensitive 
galvanometer, for in that case it may happen that, although the 
galvanometer is apparently short-circuited through a very low 
resistance, enough of the main current, although but an ex- 
tremely small fraction, passes round the galvanometer to produce 
a small deflection. 

When, however, r is more than about ten times as great as g, 
the simpler form of shunt box illustrated in Fig. 1 is sufficient 
for ordinary purposes; for, although by merely shifting the plug 
with this type of box, it is impossible to send a greater current 


round the galvanometer than A amperes, where A is the 


r 
r+g 
current in the mains, this value of G, being more than }? 4, is 
sufficiently near A for ordinary purposes. 

Of course, whatever be the value of r, whether large or small 
compared with that of g, the current that fiows round the 
galvanometer when the plug is put into the holes marked c, b, 
and a, respectively, is exactly 1-10th, 1-100th, and 1-1,000th of its 
value when put into the hole marked d. The only advantage 


that is gained by making r large compared with g is that aa A, 


or G, the unit current, becomes then practically equal to A. 

The method of using shunts above described has, then, the 
advantage that it arabes the same shunt box to be used with 
any galvanometer of any resistance, whether ballistic or not; but 
it does more than that, for a consideration of our method of vary- 
ing the point of attachment of one of the mains, instead of vary- 
ing the resistance of the shunt itself, shows that any ordinary re- 
sistance box can be employed as a shunt with any galvanometer, 
and the fractions of the current that pass round the galvanometer 
and through the shunt, tively, can be read off at once, with- 
out an culation and without a knowledge of the resistance of 
the galvanometer, to a far higher degree of accuracy than is 
sible with a set of shunts specially constructed for the particular 
galvanometer in the ordinary way. 

By employing this device we also find that great simplifica- 
tion and cheapening of cost is effected in the employment of a 
d’Arsonval galvanometer with shunts of platinoid or manganin 
sheet for the measurement of electric currents over a wide range. 


THE ELECTRIC LIGHTING QUESTION AT WAVERLY, OHIO. 


THE citizens of Waverly, Ohio, are so strongly in favor of 
municipal lighting that the local political campaign of that town 
seems to be based solely upon the subject. The citizens have ad- 
dressed to the candidates of both parties for Mayor and Council a 
letter of which the following is part : 

Are you in favor of an electric light plant for Waverly? Are you in favor of 
s a Lt issue of bonds to build an electric light plant here at Waverly ? 
z won eer if elected, to secure the establishment of an electric light plant 

or Waverly 

The single words. yes or no is all that is required over your own signa- 
ture. And as there remains et one week before election, and one issue of the 
local papers before election, it is expected that these questions will be answered 
next week. And it is to be further understood that any candidate failing to 
answer through the columns of the local press, is to be interpreted as op to 
an electric plant. 


ELECTRIC LIGHTS FOR BISMARCK. 


PRINCE BISMARCK is having the electric light installed in his 
castle at Friedrichsruhe, the work being carried out by the Ham- 
burg branch of Messrs. Schuckert & Co., of Nuremberg. Power 
for driving the dynamos will be obtained from a saw mill in the 
Sachsenwalde, a short distance from the castle. 


ERRATUM. 


In Mr. Thomas Ewing, Jr.'s interesting article on The Patent 
Office in our issue of last week, the second word in the 25th line 
from the foot of the second column of page 304 should be ‘‘many” 
instead of ‘‘ any,” as printed. 
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APPARATUS FOR THE TAKING OF ALTERNATE 
CURRENT CURVES. 


BY NELSON H. GENUNG. 


Joubert is supposed to have made the first real reproduction of 
alternate current curves by employing a contact point rigidly at- 
tached to and revolving with the armature of the generator, and 
adjusted so as to make connection with a fixed brush once in each 
revolution. By this means, he charged a condenser to the voltage 
of the generator at some definite and known part of the period. 
Some time after this, curves of E. M. FT. and current in both the 
pronar and secondary of induction coils were taken by Dr, 

uis Duncan and others, the above mentioned contact device 
being employed. 

In order that the exact workings of a transformer may be 
known, the instantaneous values of current and E. M. F. in both 
circuits must be simultaneously picked out and measured at de- 
finitely known positions throughout a complete cycle, and the 
results plotted. Professor Ryan was the first to undertake the 
practical carrying out of a piece of work of this kind, and the 
numerous papers published by him and his associates in the year 
1890, containing an enormous amount of valuable experimental 
data, have given us exact knowledge as to the relative phases of 
current and E. M. F. on commercial apparatus working under various 
conditions, which, up to that time, had been a matter of pure guess- 
work. Thus, both theoretically and practically, the transformer as 
to its working conditions was placed on a perfectly definite basis. In 
other words, transformer indicator diagrams have done for the 
transformer what the characteristic curves have done for the con- 
tinuous current machine, and what the indicator card has done for 
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FIG. 1.—CONNECTIONS FOR OBTAINING ALTERNATE CURRENT 
CURVES. 


thesteam engine. Prof. Ryan in his work employed necessarily the 
contact maker and an electrometer of his own design. Many 
others have since employed essentially the same outfit in continu- 
ing these valuable investigations. Aside from this, alternate cur- 
rent working has of late become so prominent a feature of elec- 
trical engineering, that in many of our leading technical schools, 
the taking of transformer curves by the instantaneous contact 
method has come to form a part of the prescribed laboratory 
course. 

The arrangement of contact maker and electrometer as em- 
ployed by Prof. Ryan and others, is essentially that shown in Fig. 
1. The wires M and N come from a switch so arranged that pres- 
sures from different circuits may be conveyed to the electrometer 
through the contact device A. Values of current are obtained by 
measuring the fall of potential around a non-inductive resistance 
of known value through which the current is made to flow. 

The condenser shown at C, has usually been found necessary 
to obviate the effect due to leakage of the electrometer, the latter 
being of extremely small capacity and the circuit being closed 
through the contact points for but a very small fraction of each 
revolution. 

The electrometer, as designed and improved by Prof. Ryan with 
the purpose in view is shown in Fig. 2. This instrument, not so 
perfected, was employed by Prof. Ryan in his earliest work on 
transformers, and has ever since been employed by him and many 
others almost exclusively in work of the same, or of a similar na- 
ture. The quadrants are here mounted on quartz plates to insure 
high insulation, thus rendering the use of a condenser seldom if 
ever necessary, and are faced with mica so as to prevent short cir- 
cuiting should the needle accidentally touch them. The cover 
plates carrying the quadrants are held accurately in position by 
spring clips and pins and the opposite quadrants are connected 
automatically by metal strips. A small magnetic needle is rig- 
idly attached to the 5 and situated exactly at the centre of 
the circular case on the outside of which are wound two coils of 
a different number of turns, which, together with the binding 

(Continued on page 328.) 
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THE GENERAL ELECTRIC REPORT. 


HE second annual report of the General Electric 
Company, to January 31, 1894, is printed else- 
where in this issue. Its salient feature—shown in the 
balance sheet—is the conversion of a surplus of $1,024,- 
954.59 (Report of January 31, 1893) into a profit and loss 
debit of $12,454,967.42—a loss, or shrinkage of net assets 
of $13,479,922.01. In view of the history of the company 
this result surprises nobody. All competent observers 
have long been aware of the excessive value placed on 
some of the company’s assets in the report of a year ago. 
It is gratifying to find this admitted by President Coffin, 
who explains the difficulties that “led to grave mistakes in 
the estimates of value of accounts, securities and inven- 
tories of merchandise.” In fact, the report is largely de- 
voted, properly and necessarily, to accounting for the pro- 
digious shrinkage of the assets as they were given in the 
balance sheet of the year before ; for all of which the reader 
is referred to the text of the report. 

Although the pruning hands of the newer and more con- 
servative men in the board of directors can be plainly dis- 
cerned in the valuations of some of the assets, the inordi- 
nate sum of $8,159,264.00 still stands for “ patents and 
franchises,” as last year; that is to say, expenditures for 
patent rights and patent litigation during the year have 
been charged to operating expenses; but the directors 
have not had the nerve to whisk out of sight the bulk of 
that $8,159,264.00 of ghostly property, although the patents 
have a year less to run, and the Edison lamp patent has 
apparently but a few months of life before it. The 
company’s counsel, however, are “hopeful that the courts 
will so construe the law that the lamp patent will run for 
the full term for which it was granted, in spite of the fact 
that the situation is somewhat complicated by foreign 
patents.” 

Of the rest of the report there is not much to be said. 
It exhibits a large reduction of indebtedness, some 
86,750, 000.00, on both direct and contingent obligations (en- 
dorsements). The funds required for this reduction were 
obtained from the sale of securities to the trust known as 
“The Street Railway and Illuminating Properties“ 
54,050, 000.00 — and from collections—$%2,700,000.00. The 
transaction with the trust was made at a large reduction 
from the book values of the securities sold. The company 
has apparently gone a good way in wiping out fictitious 
values, except as to patents ; whether it has gone far enough 
in that direction remains to be seen in the results of an- 
other year. It is quite clear that a very great improvement 
has been effected in simplifying and compacting the manu- 
facturing and business departments of the company and in 
its executive organization. The changes made during the 
year may be expected to result in increased efficiency and 
material reduction in operating expenses. A consistent 
carrying out of the policy of selling its products for cash 
or on short time credits —abandoning the promotion of 
local companies through investments in their stocks and 
bonds —ought to protect the stockholders in the future 
from much of the disastrous collapse of values in the com- 
pany’s assets that has characterized its history since its 
organization two years ago. 

In general, the present report may be said to indicate 
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that the directors have begun to recognize the company’s 
limitations, and to perceive that the colossal scheme of 
inflation and monopoly undertaken in April, 1892, has 
proven a will-o’-the-wisp. 


THE POPULARITY OF THE TROLLEY. 

A decision was made by the Chicago city council last week 
which threw open a large portion of the Western metro- 
polis to occupancy by the trolley, in spite of the fact that 
the ordinances had been disapproved by the mayor. The 
result is that some thirty miles of street on the South Side 
will be equipped with overhead wires as soon as the work 
can be done. Curious to note, the vote was given because 
the public wanted it. More than one councilman said he 
voted to sweep aside the veto because his constituents de- 
manded that he should do so. We have come here to 
legislate for the people we represent. I am going to move 
the passage of that ordinance because my people want it.” 
Under such circumstances, it is no wonder that the vote 
stood 51 to 11. As far as we can discover from the city 
papers, there is no genuine public sentiment against the 
trolley, and a very strong feeling in its favor. 

It is at least significant that almost at the same 
hour when the Chicago council was thus voting so 
overwhelmingly for the trolley, the New York Tribune 
which had hitherto, in company with the New York World, 
signalized itself by publishing some ridiculously extrava- 
gant attacks on the trolley, manifested a change of front 
and came out with utterances of a far more sensible and 
reasonable nature, giving the trolley some credit for being 
a great and useful modern servitor of the public. This 
is another good sign. In due time we may hope fora 
similar exhibition of cool judgment and sanity on the part 
of other railers in high places—such men, for example, as 
the Hon. J. H. Walker, of Massachusetts, who delivered 
recently in the House of Representatives a wild speech 
against the trolley, raving idiotically about the builders 
and owners of trolley roads as a “cruel, heartless, remorse- 
less combination of interests that has no regard for human 
life or the comfort of citizens.” Speaking of such con- 
cerns as the General Electric and Westinghouse Com- 
panies, he alleged that “ these great dominant unprincipled 
combines have pursued this (conduit) system with the 
malignity of the infernal regions.” Nay more, this “ mon- 
strous devil fish,” has not merely perpetrated direct mis- 
chief, but “has in its pay every electrical engineer of this 
country, retained in its own cases, who is of sufficient repu- 
tation to have his head at all above the common level of 
electrical engineers ; and you cannot get an opinion out of 
any one of them.” 

We do not know what Mr. Walker’s politics are, and 
don’t care; but if his other views and opinions are as false 
and far from the facts as these, it is to be hoped 
that his career in Congress will be very brief. It is 
not easy to impeach a nation; nor is it easy to traduce a 
whole profession. If Mr. Walker assumes to promote the 
cause of the conduit railway as opposed to other electric 
methods, he is on the wrong tack ; his insane violence leads 
one to believe that he is in truth an enemy of the cause 
he professes to advocate. As against his frothy foolish- 
ness, we will simply oppose a few statements of facts. He 
has abused the Westinghouse Co. At this very moment, 
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Mr. Geo. Westinghouse, Jr., is engaged in elaborate and 
costly experiments to perfect a new conduit system. Mr. 
Walker has massed together the competent electrical engi- 
neers of the country as having sold themselves body and 
soul for fees or bribes. Well, some Congressmen may do 
that, but in the professions, the man who sells himself has 
so low a standing that he loses caste at once. Because a 
man is retained as an expert he is not necessarily dishonest. 
But coming to matters of fact we may state that a great many 
of the most prominent and able electrical engineers in the 
country are busily engaged in working out conduit sys- 
tems. Indeed, electrical engineers are far more anxious to 
reach the conduit goal than the public are to see them get 
there, because they realize the magnitude of the prize at 
stake, and want to win it. In this city alone, the Metro- 
politan Traction Co. has offered an award of $50,000 for 
such a system and has been literally inundated with ideas 
and propositions from electrical engineers. Moreover, as 
Mr. Walker himself intimated, one or two inventions give 
promise of ultimate success. But shall we blame men who 
have invested huge sums in trolleys if they go slowly be- 
fore they adopt a new method? The Constitution of the 
United States is itself against sudden, revolutionary 
changes, and they are no more to be expected or sought in 
the arts and sciences than in political economy. Mr. 


Walker may be a New England manufacturer, though his 
calibre throws doubt on the suggestion; but if he is, we 
venture to affirm that he would be the last man to change 
the old machinery in his factory for new, at the bidding of 
a blatherskite, or until he had fully satisfied himself that 
the change was warranted by every consideration of pru- 
dence and propriety. 

The conduit electric railway system will go steadily for- 
ward in the line of improvement, and we expect and hope 
soon to see some brilliant demonstrations of success in that 
field in America, where all the conditions are so severe and 
exacting. But the trolley system also will go on improv- 
ing, and will subserve the necessities of a very large num- 
ber of our American towns and cities. Neither the trolley 
nor the conduit will, or can, reign supreme; the one will 
but be the complement of the other, to the end of the 
chapter. 5 


SOCIETY AND CLUB NOTES. 


BROOKLYN INSTITUTE.—DEPT. OF ELECTRICITY. 


A regular meeting of the section was held last week, when Mr. 
J. Hamblet presided and read an interesting paper on Pendu- 
lums and Escapements.“ He was succeeded by Mr. J. H. Gerry, 
who spoke on the subject of Electric Signals and Programme 
Clocks,” and also described the extensive clock system at the 
World's Fair. The talks of the evening were fully illustrated by 
a number of mechanical lantern slides showing escapements at 
work, and by some views of the World’s Fair. 


OBITUARY. 


PAUL JABLOCHKOFF. 


The death is announced of Paul Jablochkoff, the distinguished 
Russian inventor and electrician to whom is due the arc lamp that 
bears his name. He was born in 1847, began active life in the 
Russian military and telegraph service, and from about the year 
1871 began to take deep interest in electric lighting. In 1877-8, 
he brought out the famous Jablochkoff candle” in Paris, by 
means of which in May 1878, the Avenue de l’Opéra was bril- 
liantly lighted. The Jablochkoff system was simultaneously 
introduced all over Europe and in this country, and did much to 
stimulate public interest, though it soon gave way before better 
methods and better apparatus. Mr. Jablochkoff made a number 
of interesting inventions, but will always be best known by his 
‘“ electric candle” and his early appreciation of the great value of 
the alternating current for lighting, etc. 
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(Continued from page 825.) 
for the same, are completely insulated by means of hard 
rubber. The instrument may be used in one or two ways; either 
the k. M. F. may be calculated from the deflections produced, or 
a zero method may be employed, the needle being returned to 
zero by means of a current in one or both of the coils acting on 


Fic. 2.—RYaNn ELECTROMETER. 


the magnetic needle at the centre. The latter method is the more 
accurate and is entirely free from errors due to variations in the 
earth’s field. The voltages are with this latter method deter- 
mined in terms of the current flowing in the coils surroundin 
the case. The strength of current flowing may be regulated an 
its values determined very conveniently and accurately by the 


Fid. 8.—CONTACT MAKER FOR OBTAINING ALTERNATE CURRENT CURVES. 


combination of a standard cell and known resistances, as shown in 
Fig. 1, and as employed by Prof. Ryan. 

The contact maker which is to accompany this or whatever 
other measuring device it may be desired to employ, is shown in 
its most complete form in Fig. 8. The metal base carries a revolv- 
ing ebonite cylinder driven by means of a flexible shaft, very 
rigid, so far as torsion is concerned, easily attached to the end of 
the armature shaft, as shown in Fig. 4, thus making perfect 
alignment of the contact maker unneces Brushes connect 
the insulated binding posts to two brass rings on the circum- 
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ference of the hard rubber cylinder. The steel knife edge plug G 
attached to ring A may be adjusted so as to just touch at each 
revolution the sharpened end of a piece of piano wire forming a 
rt of the third brush O which presses continuously against ring B. 
his brush, as shown, may be accurately set and clamped in any 
desired position with reference to the armature shaft by means of 
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Fic. 5.—RyaN AND BEDELL JET CONTACT MAKER. 


the finely divided scale at the end. This arrangement of brushes 
and rings avoids the use of flexible connectors which are more or 
less apt to become entangled in the rotating parts. All parte 
necessarily handled in the course of the work are perfectly insul- 
ated, so that the operator may run no risk of coming in contact 
with the live circuit. 

A contact maker of a somewhat different design was recently 
worked out jointly by Professors Ryan and Bedell, and was fully 
described sometime since at a meeting of the American Institute 
of Electrical Engineers.’ It differs from the other form in that a 
needle point is substituted for the steel plug, as shown in Fig 5, 
and a fine jet of water for the third brush, the jet being main- 
tained by a small reservoir of water a few feet above the nozzle, 
connection being made by a flexible rubber tube. A binding fost 
in metallic communication with the nozzle serves as one terminal 
while connection with the needle point is made through a brush 
resting against the revolving disc. The nozzle points slightly 
away from the disc, so that there is no possibility of a second con- 
tact when the . needle point is in the course of its revolu- 
tion, on the opposite side of the disc. Should the generator be a 
many pole machine, more than one contact point may be inserted, 
so that a contact may be had with each cycle if desired. 

Both these forms of contact maker have been run for hours 
without interruption, during all of which time a fine sharp con- 
tact was to be had. 


— — 
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ELECTRICAL MARBLE. 


It is said that Mr. H. Le Chatelier, the French chemist has 
succeeded in producing marble from pure calcium carbonate by 
reducing the latter to an impalpable powder, subjecting it to a 
pressure of 2,000 pounds to the square inch and heating it by 
means of a platinum wire kept in a state of incandescence by the 
electric current. 


1. See Tas ELECTRICAL ENGINBER, November 8, 1893. | 
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LETTERS TO THE EDITOR. 


THE BOILERS IN THE MILWAUKEE STATION. 


In your issue of March 14th, there appear an article on the 
! station plant of the Milwaukee Street Railway Company, 
by Mr. Otto Frick. The writer states that at the time of adopting 
the Galloway boilers, they were the only ones on the market cap- 
able of supplying steam at a working pressure of 160 Ibs. per 
square inch. 

As I was personally identified with the preparation of the plans 
and specifications for this plant, I respectfully inform you that 
there were several other boilers on the market that would have 
fulfilled the requirements. Propositions were secured on several 
other boilers. J. H. VAIL. 

New York, March 80, 1894. 


INFORMATION ON INCANDESCENT ARCS. 


In THE ELECTRICAL ENGINEER of March 28, R. W.“ states: 
In the ordinary arc lamp, where the carbon points are exposed 
to the atmosphere, I have always understood that the incandes- 
cence of the carbon particles, detached from the positive carbon 
aided materially in producing a bright light. In the incandes- 
cent arcs’ where the destruction of the carbons is so slow, and 
there is little carbon vapor, does the same length of arc produce 
an equivalent amount of light? Also, the carbon vapor being a 
semi-conductor, is not a greater E. M.F. required to maintain a 
given length of arc in the closed lamp, where it is (practically) 
absent, than in an open lamp, where the vapor is present? 

In reply I would say, that the conditions which govern the re- 
lations between P. D., length of arc and radiant efficiency of an 
arc enclosed in a small bulb such as referred to by R. W.,” differ 
from those governing an arc in open air. Absence of oxygen on 
the one hand, and the temperature and tension of the enclosed 
gases on the other, introduce a new set of phenomena. This sub- 
ject was treated of at some length in a paper read before the In- 
ternational Electrical Congress, at Chicago last August. (See 
THE ELECTRIOAL ENGINEER, Aug. 80, 1898, pp. 193, 194, 195, 196, 


“M e % R. P.'s first question, Does the same length of 
arc produce an equivalent amount of light,” I may say that this 
relation dependi upon the specific length for a given current and 
P. D. With small P. D.’s the result will be in favor of the open 
arc; with relatively large P. D.’s, in favor of the ‘‘ incandescent 
arc.“ This may be inferred from the curves and tables p. 194, of 
the article above referred to. The other question is answered on 
p. 195, under the head, Relation of P. D. to length of arc and 
quality of carbon.” An enclosed arc may be maintained with a 
smaller P. D, than an open arc of same length. ‘‘R. W.” will find, 
I think, that his conclusions are based on erroneous assumptions. 
L. B. MARKS. 
New Tonk, March 30, 1804. 


HEAVY GASES IN INCANDESCENT LAMPS, 


Your editorial résumé of the proceedings of the last Institute 
meeting gives a very excellent digest of my paper and the dis- 
cussion following. Allow me to say a word in relation to Mr. 
Howell’s criticisms. 

First: The lamps of which results were reported by Mr. Howell 
were professedly special lamps. Maintaining, as they did, their 
candle power and efficiency, they could not have appreciably 
blackened. I have never seen on the market, vacuum lamps of 8 or 
8.5 watts per candle either 50 volt or any other, that would run 
100 hours without considerable blackening. 

Second: As to the quality of the vacuum lamps referred to in 
my paper,—they were made from standard filaments, were thor- 
oughly exhausted, and if they were poor lamps I have seen much 
poorer ones in commercial use. 

Third: A test of eight lamps would not be a fair basis for 
generalization as to the general product of a factory, but as a 
comparative test between bromine and vacuum, the results war- 
rant all my conclusions. 

The well-known scientific method of making comparative 
tests, of varying only the condition whose effect it is the 

urpose of the test to determine, was rigidly adhered to. The 
filaments were taken from the same batch.“ Everything in 
the construction of the lamps was the same up to the point of 
exhausting. Then half the lamps were taken at random, and ex- 
hausted as vacuum lamps, and the other half treated as bromine 
lamps. They were run as nearly as possible under the same con- 
ditions as to initial efficiency. The individual lamps of each class 
gave results differing very little from the means as given in Table 

II. of the paper. Every individual vacuum lamp blackened and 
lost its efficiency about as shown in the table. Every individual 
bromine lamp remained perfectly clean, and maintained its effi- 
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ciency. Under the conditions I consider that it is perfectly fair 
to conclude that the observed difference in results was due to the 
resence of bromine in one set, while in the other was a vacuum. 
believe the filaments used in these lamps were not poorer than 
the average which the public has to use. 

Fourth: It was not my object in the paper to show what could, 

or could not, be done in the improvement of vacuum lamps. 
the General Electric Co. can make filaments that will give such 
results as to maintenance of candle power and efficiency as those 
reported by Mr. Howell, and can furnish such lamps commer- 
cially, I shall be with the first to congratulate them. My object 
was to show that the ae which, 3 to my experi- 
ence, was a serious evil in all high efficiency lamps, could be 
avoided without serious shortening of the life, by the use of bro- 
mine gas. 
Fifth: 50 volt lamps were used because such lamps form a 
considerable portion of the product of the Waring factory and 
such filaments happened to be available at the time. Comparative 
tests on 110 volt lamps performed under abnormal conditions 
amar to those reported in Tables I and II give precisely similar 
results. 

In my house in Manchester, Conn., I used 115 volt (about) Edi- 
son and bromine lampe and the bromine lamps maintained their 
candle power while the Edison lampe failed in a most annoying 
manner. 

Sixth: As to the shadow in the carbon deposit. It simply 
shows that we may obtain a sufficient vacuum and a sufficient 
vapor tension to produce it. As I said in my paper I attach no 
importance to this ance reals It does not alter in any way the 
conclusions which I reached. WI. A. ANTHONY. 

VINELAND, N. J., April 2, 1894. 


PERSONAL. 


Mn. PAUL T. BRapy, until recently agent for the General 
Electric Co. in this State has resigned and now has an office at 
ee N. L. as local manager for the Westinghouse Elec. & 

fg. Co. in that section of the country. It is not to be doubted 
that his former success will still attend him. 


Dr. SCHUYLER S. WHEELER, the expert of the N. Y. Board of 
Electrical Control has a signed editorial article in the Morning 
Journal of April 1, dealing with Electric Wire Perils.” He 
looks forward to a speedy arrival of the time when the laws of 
electrical action will be better understood and when people will 
be indifferent to the present very sensational treatment of the 
‘‘ dangers” of electricity. The recent alleged blinding of a man 
in Brooklyn by a trolley flash he characterizes in his own blunt 
way as a fake.“ 


Mr. W. A. GRANT, general manager of the Niagara Falls Park 
and River R. R. has resigned that ition to become assistant to 
vice-president Shaughnessy of the Canadian Pacific R. R. It will 
be remembered that Mr. Grant made a great success of his road at 
the Falls, which carried last year, between June and December 
416,000 passengers, and is now to be double tracked. His execu- 
tive ability will now have a wider field of display. Mr. Grant is 
succeeded by Mr. Ross McKenzie, who is an old and experienced 
railroad manager. The road was recently inspected by President 
Van Horne under Mr. Grant’s guidance. 


Mn. Gro. P. Low, of San Francisco, has been appointed Con- 
sulting Engineer for the Board of New City Hall Commissioners 
of that city. The San Francisco City Hall isan imposing structure 
which has cost $20,000,000, and Mr. Low has been engaged as 
designing and supervising engineer for the installation of an elec- 
tric lighting plant therein. It is stated that the probable capacity 
of the proposed plant will be 6,000 incandescents and 50 arcs. Mr. 
Low is well known as the Electrical Inspector of the Pacific Insur- 
ance Union, as a member of the Electric Committee of the Under- 
writer's International Electric Association, and as Vice-Chairman 
of the Section of Pure Practice of the World’s Congress of Elec- 
tricians, at Chicago, in 1898. 


e 


THE THOMSON RECORDING ARC WATTMETER. 


In an article on the Thomson Recording Watt Meter for 
Arc Circuits” printed in our issue of March 14, it was stated that 
the safety cut-out ‘‘ is designed to close immediately on trouble 
occurring within the meter.” This should have read: The cut- 
out is designed to close in case of any trouble on the circuit which 
the meter is measuring. On closing, this device cuts out both the 
meter and the lampe upon it and serves not only as protection to 
the meter but to the lamps it is measuring. A rise in potential 
around the lamps which are being measured, sufficient to cause 
trouble, will throw this cut-out into action, and absolutely preclude 
any danger to the meter or its circuit.“ 
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REPORTS OF COMPANIES. 


SECOND ANNUAL REPORT OF THE GENERAL 
ELECTRIC COMPANY, JANUARY 31, 1894. 


Before considering the present condition of your Company your directors 

deem it per to revert to its situation a year ago. It believed that by 80 

going, a clearer statement of the existing condition of your Company can be 
a 


Your Company represents a practical union of the Edison Electric Light 
Company, the Edison General Electric Company, the Thomson- Houston Electric 
Company, and the Thomson-Houston International Electric Company. 

o acquire these Companies, your Company issued the following securities 
(except as to $100,000 of its common stock which was issued for cash): 


Common stock...... J2J;‚ĩ Ä 8 e $30,459,700 
Preferred took: 4,251,900 
$34,711,600 


Subsequently it sold for cash ite 54 Debenture Bonds 
amounting to........ @eeseeeeeceoeoeeseeeeseeeeeeeseeesesedsees 10,000,000 


Total 92 662 6 %%% %%% „„ 6 „%% „%%% %%% % %%% „„ „ Lene 344, 711, 600 


Of this amount, 38. 159, 264.02 was shown in the last report, as representing 

the cost to the General Electric Company of the Edison and Thomaon-Houston 

ts and contract righta, and your interest in the patents of the Brush, Fort 
ayne, and other allied com es. 

On January 81, 1898, your other assets were examined and valued, and a 
report on the condition of your Company was made to the stockholders at their 
annual meeting in April last. T examination was conducted under 
instructions from your Board of Directors, that material on hand, stocks, bon 
customers’ notes and accounts, etc., should be carefully scrutinized, and should 
be valued on a most conservative basis. The comple: organization then exist- 
ing (referred to further on in this report) and the fact that the amalgamation of 
the various interests represented by your Company had been so recent, made the 
task an especially difficult one at that time, but the statement made by those di- 
rectly responsibie to the Board, was, that the instructions of the Directors had 
been strictly carried out. 

Your Company had inherited stocks of manufactured goods in the principal 
cities in which District offices were located, from Boston in the East, Atlanta 
in the South to San Francisco and Portland in the West. Notes and accounts 
receivable, stocks, bonds, and other assets were similarly distributed. Each 
District Office had exclusive charge of, and was presumably familiar with, the 
value of its own assets, and was largely independent of the General Office. This 
defective system, since abolished, rendered 5 difficult to arrive at 
correct conclusions, and notwithstanding the efforts of the officers, it led to grave 
mistaka ae the estimates of value of accounts, securities and inventories of 


The Edison Company, to a small extent, and the Thomson-Houston Company 
(the organization of which was mainly adopted by your Company), to a ter 
extent, had been in the habit of doing more or less exploiting work, resu in 
the acquisition of stocks and bonds of local lighting an 
Thomson-Houston Company had generally been very succesef 
these securities at profitable figures. By the facilities which it bad thus been 
able to afford to locai enterprises, it was enabled to expand its business. Your 
Company at the time of its organization assumed a large number of such 
transactions which were in progress or contracted for. The general policy of 
your Board, however, since the organization of gous Company, has been to cur- 
tail transactions involving the acceptance of stocks or bonds for anything other 
than license righta, except where for some special reason it has been deemed 
advisable to accept them, as in settiement of disputed or doubtful accounts. 

Among the most important transactions of the character above referred to 
were those with newly organized companies, and this class of business had been 
very extensive in the South and Weet. The financial and industrial collapse in 
these sections in the Spring and Summer of 1898, affected your Company severely, 
and very many accounts, notes and investments assumed as good a year ago, 
must now be recogn as of diminished value. The same is especiaily true as 
to the Northwest, where your Company's output was sold through the North- 
Hor 8 Electric Company, formerly known as the Northwest Thomson- 

ouston Company. 

As you are aware, the Thomson-Houston Company had large interests in 
various construction and manufacturing companies, notably the above-mentioned 
Northwest Company, the Fort Wayne Electric Company, the Brush Electric 
Company, and others; the whole standing on its books at about $5,500,000. At 
the time of the last Annual ds a statements were obtained from the officers of 
such companies, and it was es ted that something less than vne-half of this 
investment was represented by patent rights, and something over one-half by 
other assets. Unknown to your Board of Directors, some of these companies be- 
came unduly expanded during the Winter and Spring of 1892-3, and the stringency 
wbich began in April and culminated last Autumn, caused them to suffer greatly. 
Tour Directors have reduced your entire holdings of Fort Wayne and Northwest 
stocks to a valuation of $1 each, exclusive of the amount ed in patents. 

After protracted negouiauons, the Northwest Company has been put in liquid- 
ation, and the territory coutrolied by it has reverted to your Company. 

It is needless to say that the past year has been a most trying one to all cor- 
portions: It bas been especially so to com les like your own, dealing with 

ocal enterprises situated in all parte of the United States, and largely dependent 
oo normal conditions for their success and development. During the Summer of 
1898, even old and strong customers were obliged to ask for leniency in pay ing 
their accounts and notes. Under these circumstances, your Company found i 
with its own obligations to meet, but unable at Chat time to collect the mone 
with which to meet them. The difficulties thus presented were carefully consid- 
ered by your Board and were met by selling to a syndicate certain of the Com- 
pany's assets consisting of claims against, and stocks and bonds of, local light 
and railway companies, the same veng D a class of which your Company sol 
several million dollars in 1892 and which your Directors, their last report, 
(pages 6 and 7), said they intended to continue to sell from time to time as here- 
tofore through the ordinary channels.“ The channels through which your 
Company usually made such sales having become unavailable owing to the panic, 
gonr Directors adopted a plan used on several occasions in the earlier daysof the 
homson-Houston Company, and made the sale of assets above described to a 
syndicate which paid over 84.000.000 in cash. Although the transaction involved 
a large shrinkage from book valuations, the sale was at a price high under the 
conditions then prevailing. Few of the securities sold were listed on any ex- 
change or commonly dealt in, and it was not possible to effect a ready sale except 
in bulk to a syndicate. These assets were placed in a trust known as The Street 
Railway and Illuminating Properties.“ After the financial stringency had sub- 
8 the right to subscribe to them was offered to the olders of your 


mpany. 

The depreciation in value of the assets thus sold applies equally to those still 
on hand. Holders of stocks and bonds of almost every kind find them quoted to- 
day much lower than a year ago, and this Company, as a holder of electrical 
stocks and bonds, is no exception to the rule. In fact, the shrinkage in values of 
electrical 5 has 5 than in Moes Orbara, aon last year un been 
characterized by shrinkage in every direction, your Company has ered 
severely from it. 
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Since the combination of the Edison and Thomson- Houston Companies in 
1802, your Directors have been earnestly endeavoring to simplify your organisa- 
tion. As a result of the union, your Company suddenly came into control of 
some twenty sub-companies, all e in active exploitation and having their 
own separate Boards of Directors and independent managements, with separate 
accounts and liabilities. At first your Board had little success in its efforts to 
centralize and simplify the organization, but the events of the last Summer em- 
phasized the necessity of radical coarse so unmistakably as to secure the co- 

ffect the d results. The District Offices "’ pe 
men 


and credits are supervised there. So far ae eee . 
nectady ; oper- 


rooms an ry and fixtures 

This shrinkage is partly due to the fall in value of material manufactured and in 
partly to the development in 55 grees 
w 


FINANCES. 


On July 3ist, 1808, the direct and indirect a pet of the Com (in- 
cluding the Edison, Thomson-Houston and International Companies), exclusive 


of the debenture bonds, were : 
Direct obligations. 
Notes payable..........--.0.06- V e $4,446,000 
Dividend. ... 0.0... cccccccscccsccces V e ` K 
Accounts payable and accrued interest 1,579,000 
Total direct obligations. ... $6,634,000 
Leas cash on hand. ....... 1,294,000 
Net amount of direct obligations.............. e $5,340,000 
Indirect obligations. 
Paper discounted under endorsement. .........ssses..... $38,304,000 
Net amount of direct and indirect obligations, July 81 
1808 ...... „„ E ANS DE 5 35355 . $8,784,000 
On January 81, 1804, these matters stood as follows: 
Direct obligations. 
Notes payable. ...o...cscccsccccssccescce ‚ q . . 5744. 000 
Accounts payable, ed interest, et ow 406,000 
Total direct obligations. . $1,150,000 
Leas cash on hand. ,000 
Net amount of direct obligation 3589, 000 
Indirect obligations. 
Paper discounted under endorsement, guarantees, etc... $1,426,000 


Net a of direct and indirect obligations, January 


111117ö;˙—?̃⅛ʃÜ¹ eww eee akene LE „ „„ „„ „„ „ „„ „ „ 6 66e „ „ „ 6 0 6 „ 6 6% %% %% % %%% „ „6 „.b $1,981,000 
Reduction of debt in 6 months .. $6,750,000 
Of which there was received from Street Railway and Ill 
Properties % % „%% % % eee „„ „ 6 eee 6 % „ „ „4 „160 4,060,000 
Reduction of debt from other sources (principally collections of 
notes and accounts receivable) ............. o .. . $2,700,000 


This reduction does not disclose all the improvement of the last six months. 
The indirect obligations of the oompauy. arising from its endorsement of dia- 
counted Notes Receivable, w six months ago, almost as embarrassing as its 
Qiroot Cone a5 too largor peri them had to be provided for by your Company 
at 1 makers being unable to take care of them. To-day no paper 
is under d t except such as as it is believed will be paid by the rs; 
consequently the indirect obligations of the Company are nominal rather than 


At the date of this report, the direct obligations have been reduced to about 
$750,000.00, which are partly offset by about 900, 000. 0 eash on hand, and the 
paper under discount is reduced to about $750,000.00. 

In addition to the above, there are still outstanding some important guaran- 
tees given two years ago by the Thomson-Houston Oompauy to the United Heo- 
tric urities Company, whereby in one form and another it is claimed that 
the Thomson-Houston Company (and, practically, the General Electric Company) 
is bound to take back from the Securities Company certain bonds of Local Com- 
panies at a valuation of $702,000. This liability has been in part arranged for by 
the substitution of other securities, and it is not thought that such guarantees 
will involve any considerable cash outlay, although their ultimate adjustment 
may result in some loss. 

Your Directors believe that the notes and accounts receivable, and such 
stocks, bonds, etc., as it is undesirable for the Company to hold permanently, 
can, with some delay and patience, be collected and marketed to such an extent 
as shall not oaly liquidate the small amouat of remaining obligations, but shall 
also supply all necessary working capital. Earnest attention is being given to the 
sale of these assets. 


strictly to sales on this basis. It is believed that your N pad has 5 
t to custom- 


N 


April 11, 1894.] 


The future in this respect is promising. The increase in the number of local 
lighting and railway companies is shown by the following table: 
ee = Feb. js 1803 188 1804 
Total number of local companies operating in- 
candescent and arc lights 22 2 .... 11868 1277 1479 
Total number of railway companies....... ...... 214 435 541 


LICENSEE COMPANIES. 


The substantial and permanent character of the business of local flumina- 
ting companies, distributing light and power by the methods, and poe by 
the patents, controlled by your Company, is more widely recognized year by 
1 58 The true interesta of this Company lie in advancing the interests of its 
icengees in every possible way, and to this end prices of apparatus have been 
reduced during the past year, and the licensees will continue to receive from time 
to time, the benefit of further reductions in cost of manufacture. 


PATENTS. 


Substantial progress has been made during the year in the prosecution of 
suite against infringers of many of the more important patents belonging to the 
Company. The ‘feeder and maln patent which is of fundamental importance. 
particularly for low tension lighting plantas, has been by the Circuit 

ct of New Jersey. 


Court for the Distri 

The litigation on the incandescent lamp patent has been generally successful, 
although the moet strenuous efforts have been made by in to defeat the 
patent or devise some form of lamp that would be outside of it. In two instances 
we have met with reverses in this litigation which have proved to be compar- 
atively unimportant. In these instances we are advised there is a strong prob- 
ability that we shall ultimately prevail. The efforts to evade the patent by so- 
called “ lamp repairs,“ and by injecting a harmless amount of inert gas into the 
bulb. have been defeated. 

Our Counsel are hopeful that the Courts will so construe the law that the 
lamp patent will run for the full term for which it was granted, in spite of the 
fact that the situation is somewhat complicated by foreign patents. If we suc- 
ceed in maintaining this position, the patent will be of substantial value to the 
don ring to the inevitable delays of litigation, the important patente 

ng e a delays o on, the cases on 
for railway work, upon which we place great reliance, have not vet come to 
e hearing: It is expected that many of these cases will be determined during the 
coming year. 

No final decision has been rendered against the Company on any patent. 
During the past year several such suits against the Company have been decided 
in ita favor, notably the suit on the patent for the hydro-carbon treatment of the 
filament of incandescent lamps which has been disposed of in our favor by the 
decision of the United Statea Circuit Court of Appeals. 

Upon the whole, the patent situation seems to be promising, and we believe 
that at the next annual meeting we shall be in a position to report substantial 


rogress, 
All expenditures for patents and patent rights during the year under review, 
and all ea penses of patent litigation, have been charged to operating expenses. 
In explanation of the items in the Balance Sheet, your Directors deem it 
proper to state, as follows: 


MANUFACTURING PLANTS. 
In the last Annual Report, pages 8 and 9, the Edison 
enectad 


General Electric Co.'s vlants at Sch y and 

Harrison were carried adde . $2,077,548.00 
The Thoinson-Houston Co.'s plant at Lynn was car- 

ried at e anes e e e e 108.77 
In addition there were sundry small machines and tools 

included in the report in the Lynn Factory's In- 

ventory AccounnttiWiꝭ e 40.918 88 
Making the total manufacturing plants on January 81, 

1898....... 9 JJC 8 $3,958,528.21 


During the year the sum of $884,659.11 has been expended in additions to the 
manufacturing plants, and their equinment. On the other hand the sum of 
$902,068.84 has been written off to Profit and Loss for depreciation, leaving the 
cost of such plants on the books $3,941,128.98, which is $17,809.28 lees than they 
were carried at January 81, 1808. 


INVENTORY AND CONSIGNMENT. 


The supplies of raw material, manufactured goods, and goods in course of 
manufacture, at the factories, have been carefully inventoried, item by item, and 
a reduction of $1.217.142.81 has been made from the sum at which they were 
previously carried. The supplies of finished apparatus in the different local 
salesrooms of the Company and on consignment have been dealt with in the 
game manner, and the sum of $940,365.08 has been charged off on them. 


NOTES AND AOCOUNTS. 


As to the Notes and Accounts Receivable (of over 6,000 customers) there is, 
in manv instances. among those whose duty itis to pass upon their value, a 
wide difference of opinion. They have been classified, item by item, and your 
Board bas taken them at the lowest snggested valuation. The amount includes 
$2,581,609.88 due by the Fort Wayne, North West and other allied interests. 


WORK IN PROGRESS. 


This represents the amount charged up against installations in greas, and 
is believed to be valued safely. = eee are 


ORGANIZATION. 


Numerous vacancies, principally due to resignations, have occurred in your 
offictal organization during the year and have been filled as indicated in the list 
of officers which accompanies this report. The selections to fill such vacancies 
have, in every instance. been made in recognition of general merit and of fitoess 
especially displaved during the severe strain of the last eight months. During 
the year, the entire internal organization of your Company Nas been readjusted 
and the number of derartmentr has been reduced. This resulted in a large 
saving of expense and increased efficiency. Your Board now feels that the per- 
sonnel of vour organization is adjusted in a manner where few changes among 
subordinates are likely to be made in the early future, and a general apprecia- 
tion of this fact will lead to more efficient work than was possible during the 
transition period. C. A. COFFIN 


Scuxenxgcorapy, N. T., April 2, 1894. President. 
CONSOLIDATED BALANCE SHBET*—JANUARY 31, 1894. 
ASSETS. 

Patents and Franch ise ns saws 88. 159. 284.92 
Manufacturing Plantt Mee . e 941,128.98 
Real Estate (not including Factories): 

Edison Building. N. Y. Citĩꝝꝛꝰꝛ·ꝛ··· . . $412,356.18 

Less m thereon....... e .... 200, 000. 00 


Oarried ern“! sees $212,356.18 
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831 
Brought forward 2655254 „44 6 % % - — „ gene $212,956.18 
Other Real Eatate............. o eee 111,829.10 
828, 685.28 
Stocks of Manufacturing Co. v (Schedule AJ). . . 2.767. 470.58 
Stock and Bonds of Local Co.'s (Schedules Band O 2, 728, 408.17 
5,490, 968.75 
Oash.. eeeeeesees eevee rtesesrecese eevee %%% %—n.¶᷑ aa „ 591,148.88 
Notes and Accounts Receivable (Face value 
$14,984,697.42) eeoeveertece % se Conese OBeeseas eeves 8,985, 150.75 
9,525, 308.68 
Inventories: 
At Factories escot oosoo EERE Ge- 6 6 %%% „„ „ 2 6 6 „ „% 3.349.042. 94 
At Sales Offices (including consignments)..... 1,485,749.68 
Work in Progress i 104.340 68 
or FCC e ; . 
Profit and Los e 5 12.64, 907.42 
$45,928, 449.28 


* General Electric Company, Edison Electric Light Company, Edison Gen- 
eral Electric Company. Thomson-Houston Electric Company, and Thomson- 
Houston International Electric Company. 

E. & O. E.—Schenectady, N. Y., April 2, 1894. 
J. P. ORD, 2d Vice-President. 


LIABILITIES 
Capital Stock : 
Sommo ns e sa $30,459,700 00 
f e e 4.251, 900.00 
834, 71 1. 600 00 
5g Gold Coupon Debenture Bonds................0 10,000,000.00 
Mortgages. . 26,200.00 
Accrued Interest on Debenture Bonds.............. 288. 
Notes Payable f er roe rT ee 744,341.31 
Accounts Payable......... 5 K 084. 
1. 150, 789. 48 
Sundry Credits 8 e 880 
36.928. 449.23 


CONSOLIDATED STATEMENT OF PROFIT AND LOS8*—JANUARY 81, 1894. 


DR. 
Interest on Debenture Bonds...... „ ARITE $499,808.62 
Dividends ................ FCC 1,655. 150.50 
Taxes.... eooo ö ˙ͤ 6 % „ „ „ 6 „ „„ „„ „ E] „eee eee 195, 457.81 
Worid's Fair Expenses..... paN re e 241.877.523 
22, 592,878.98 
Amounts now charged off : 
een, . er ee: Saeed cs Se ee 788,870.75 
„Notes and Accounts Receivable and on Stocks and Bonds, 
Sold and on hand............... i . . 10,444,818 78 
„% Manufacturing Plant. . 902,088. 
“ Inventories and Consignments.............. „% 2,157, 507. 84 
„Machinery, Tools, Instruments and Fixtures Other than at 
Facto CB. wee 692 40 999 *ů— Hr weeny kW „6 224, 505. 10 
“ Sundry Lossen 8 125,205.81 
$17,179,845.07 
on. 
General Electric Co.’s Surplus, January 31. 1898.......... ......... 81,024. 954 56 
Manufacturing and Selling Profits after Deducting General Ex- 3 150.884 57 
Dividends and Interest on Stocks and Bonds Owned................ 4438.20.06 
Interest, Discount and Kxchang einn e 76,745.68 
Debit Balance Carried Forwartdrtr e. 12,454.967.42 
$17,179,845.07 


* General Electric Company. Edison Electric Light Company, Edison Gen- 
eral Electric Company Thomson-Houston Electric Company, and Thomson- 
Houston Internationa Electric Companv. 

O. E.—Schenectady, April 2, 1894. 
J. P. ORD, 2nd Vice President, 


STOCKS OF MANUFACTURING AND OTHER CO'S. 


Corporate Name. 


Address. Par Value. 
Brush Electric Co. (Pref. ). Cleveland, oOo $26,300.00 
a“ 8 8 1 Guaranteed) ...... 5 96,500.00 
5 “ or se Sas e eo ee 1,995,200.00 
Canadian General Electric Co... ........... Toronto, Can 1.280, 000.00 
Electric Corporation. (Subscription. Boston, Mass 28,200.00 
E. C. Morris Safe Co. (Pref. ) „ 8, 000.00 
Excelsior Electric Co. C Brooklyn, N. 7. 387,000.00 
Fort Wayne Electric CoůuuP— sesser... Fort Wayne, Ind.... 1,921,850 00 
Fort Wayne Trust Securities. (Series A.) . Boston, Mass 2 9,776.00 
Fort Wayne-Jenney Electric Light Co... . Fort Wayne, Ind. 365,000.00 
Northwest General Electric Co.............. St. Paul, Minn...... 549,850.00 
Otis Electric Co.. M scence Yonkers, N. L. 174,000.00 
Pennsylvania General Electric Co. Philadelphia, Pa.. 468,000.00 
Schuyler Electric So VV 1 Gs Conn.. 899900 

„ Co. (Com.).. ........ ord, Conn..... 000. 
ies nes 5 mae u i 1. . 8 ia ee 92090 00 

Swan Lamp Mfg. Co... eveland, Oss... 000. 
Shares of at. Ry & Illuminating 5 Boston, Mass. 6,400.00 
United Electric Securities Co. (Com. ᷣP )).. 500,000.00 
s u ‘$ 8.  (Pref.)..... | sateen whee . 23,100 00 
Total (carried on the Balance Sheet at 32,767. 157.58) $8,279,706.00 


In addition to the above the Company own stocks of various other manufac- 
turing, etc., companies of a total par value of 36,087, 310.00 which are carried on 
the Balance Sheet at a total value of $313.00. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 
ISSUED MARCH 27 AND APRIL 3, 1894. 


Marca 27. 


Accumulators :— 
Secondary Battery, G. L. Ballard, Toronto, Can., 517,018. Filed April 27, 


Relates e for su ng the enos 3 . a 
Apparatus for Su ng or ng Storage es, W. orthen, 
New York, 517. 184. ried Aug. 5, 1898. 


Alarms and Signals :— 


Electric Calling 4 tus, D. H. Rice, Dec'd., C. M. Williams, W. R Ches 
ter and L. H. Rice, Executors, Brookline, Mass., 517, 209. Filed Feb. 11, 1892. 
Electrical Apvraratus for Controlling Signals, M. B. Leonard, Richmond, 
Va., 517.419. Filed June 17. 1008. 

An interlocking electrical block signal system for steam railways. 


Dynamos and Motors :— 


Electric Motor or Dynamo Electric Machine, J. W. Henderson, Philadelphia, 
Pa.. 517,105. Filed Nov. 1, 1890. 

Employs an armature having independent sets of coils of unequal length 
and indepeadent commutators for the ve sets. 


Electric Heater, L. Rowley, Ashland, Wis., 517,170. Filed Jan. 28, 1893. 
Consists of a plurality of tubes of non-conducting material containing re- 
and means for varying the resistance of the material within the 


Lampe and Appurtenances :— 


Incandescent Electric Lamp, R. P. Ashwell, Newark, N. J., and G. W. 
Tuttle, New York, 517,017. Wied Aug. 11, 1898. 

Claim 1 follows :— 

An incandescent electric lamp having an inclosing glass bulb and stopper, 
films reduced from a solution or of a metallic compound applied on 
the adjacent surfaces of said bulb and stopper, and solder or similar ma- 
terial uniting said films, to form an air tight joint. 

5 for Are Lamps, 8. Heimann, New York, 517,012. Filed Sept. 15, 
Consists of a mixture of powdered ashes, carbon, plumbago, asbestos and 
a binding substance. 

Electric Lamp, F. C. Rockwell, Hartford, Conn., 517,069. Filed Nov. 6, 1898. 

Claim 1 follows :— 

An electrio lamp receiver consisting of a rent globe, and a base 
molded to fit the open mouth of the globe to which it is sealed, said base be- 
ing grooved so as to render it elastic. 


Rectrical Measuring Instrument, R. M. Hunter, Philadelphia, Pa., 517,162. 
Filed March 12, 1893. 
Depends for ite action upon an expansible conductor influenced by the 
current to be measured. 
1 Indicator, A. E. Kennelly, Orange, N. J., 517,168. Filed Oct. 26, 
Employs a magnet of constant strength between the poles of which is a 
pivoted armature controlling a pointer movable over a graduated scale. 
„ E. G. Willyoung, Philadelphia, Pa., 517,258. Filed June 28, 


Miscellaneous :— 


Electric Apnliance for Dumb - Waiters, J. H. Roberta, Brooklyn, N. T., 517,- 
169. Filed Sept. 11, 1898. 
Valve, J. E. Stannard. Springfield. Mass., 517.199. Filed July 24, 18038. 

A steam valve opera‘ed by a piston controlled by an 55 
Metal · Covered Elbow, E. T. Greenfield, New York, 517,276. Filed July 14, 


1891. 
Relates to the construction of interior wiring conduit. 
Electrical Keyboard. C. E. Allen, Salem, Mass., 517,402. Filed Dec. 29, 1898. 
A keyboard for electrical typewriting or type printing machines employing 
circuit closing keys having mercury contact. 
5 Nevator, F. E. Herdman, Winnetka, III., re- issue 11,408. Filed Dec. 
Relates to the arrangement of the switches and circuit connections. 
Electrically Operated Elevator, F. E. Herdman, Winnetka, III., re-issue 11,- 
409. Filed Dec. 20, 1891. 
Employs a worm shaft, a lever moving with the shaft and having a tension 
device connected with it, and intermediate connection between the lever and 
the source of power. 


Railways and Appliances: 
N Railway Trolley, F. 8. Church, Detroit, Mich., 517,028. Filed Apl. 


Claim 1 follows :— 
i A trolley formed of two wheels having complementary grooved beveled 


aces. 

Trolley Catcher, L. G. Mowry, Buffalo, N. Y., 517,166. Filed Dec. 11, 1893. 

Electrical Railway, B. Bidwell, Philadelphia, Pa., 517,258. Filed Jan. 8, 1885. 
Has for ita object to place the cars in telephonic communication with the 

station along the line of way. 


Switches and Cut-Outs :— 


Electric Switch, J. 8. Gibbs, Hartford, Conn., 517,100. Filed Oct. 4, 1828. 

A rotary lock switch for incandescent circuita. 
Safety Cut-Out for Electrical Anparotus. H. Lemp & M. J. Wizhtman, 
Hartford, Conn., 517,120. Filed July 81. 1886. 

An automatic cut-ont especially adapted to series incandescent lamps. 
Circuit Closer, O. E. Allen, Mass., 517,401. Filed Dec. 29, 1893. 

Consists of a push button and a mercury contact. 


Telephones and Apparatus :— 


Ringle Line Telephone System, J. I. Sabin & W. Hampton, San Francisco, 
Cal., 517,248. Filed Mch. 18, 1893. 

Provides means whereby one of two connected subscribers may transmit 
to the operator a selective signal instead of the usual diaconnecting signal. 
Telephone Switch, F. R. Colvin, New York, 517,263. Filed Dec. 6, 1893. 

Claim 1 follows :— 

A telephone switch provided with a tilting hook or support for the tele- 
phone, the free end of the hook normally pointing upward, the angle of tilt 
to shift the switch to ita abnormal position being sufficient to cause the hook 
to point downward to shed the telephone. 
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Accumulators :— 
Process of Manufacturing Active Material for Secondary Batteries, W. A. 
Boese, Berlin, Germany, 517,487. Filed June N. 1883. 

The process consists in mixing a metallic oxide with a acid of 
anthracene, or its analogues and simultaneously removing lytically 
soluble compounds. 
$ 1 or Battery, G. B. Henry, Hartford, Conn., 517,455. Filed 

une 21. 1893. 

Employs an electrolyte composed of a spongy mass of flaxseed mixed with 
dilute sulphuric acid. 


Alarms and Signals :— 


Electric Burglar Alarm, J. Frame & R. B. Morden, Cooper, Iowa, 517,450, 
Filed Dec. 26, 1893. 
ad r Alarm Spring, M. T. Gordon, Stapleton, N. Y., 517,547. Filed Dec. 


Conductors, Conduits and Insulators :— 
3 Compound, A. Gentzsch, Vienna, Austria-Hungary, 517,453. Filed 


Consista of ozokerite, asphalt and amber from which the gas, vapors and 
olls have been removed 
Insulating Tube, M. Robinson, Newton, Mass., 517.501. Filed Jan. 6, 1804. 
Insulator. L. McCarthy, Boaton. Mass., 517,621. Filed Julv 15, 1908. 
18 for Insulators, G. H. Winslow, Pittsburgh, Pa., 517,634. Filed Oct. %, 
1 eo 


Dynamos and Motors :— 


Electric Motor, W. J. Still, Toronto. Can., 517,668. Filed Mch. 3, 1898. — 

Employs arc shaped magnets and armatures, each of the latter completing 
the ae the former as it rotates, the polar faces of both being substantially 

rallel. 

05 Molor, pni Toronto, Can., 517,609. Filed Mch. 3, 1893. 

imilar to No. : 

Governor for Electric Motors, J. F. Winter, Baltimore, Md., 617,714. Filed 
Sept. 21, 1893. 

Employs two sets of stationary contacts within a closed box insulated where 
they pass through the walls of the box and euch set arranged in a part circle 
concentric with the shaft, and a shunt lever ia the box mounted upon the shaft, 


Lamps and Appurtenances :— 


35 Lamp, A. C. Carey, Lake Pleasant, Mass., 517,482. Filed Feb. 8, 
1804. 

Employs a butt of moldable non-conducting material shaped to fit any 
socket, nevi agenterna grooves, contact pieces molded in the end and leading- 
in wires laid in the grooves. 

Miner's Safetu Lamp, J. Graham and H. Chapman, Morley, Eng., 517,520. 
Filed Oct. 7, 1893. 


Miscellaneous :— 


are Syiir 5 for Clocks, H. 8. Prenties, Elizabeth, N. J., 517, 40. 
ov. 3, . 
Riectric Train Lighting and Braking System, G. W. Swarts, Florence, Ala, 
517.498. Filed Sept, 1, 1893. 
Employs a generator driven from the axle, and storage batteries in circuit 
th the generator. 
Process of Filtering and Puri ion of Liquids, L. Wagner, J. Marr and 
H. Campbell, Baltimore, Md., 517 499. ed Sept. 12, 1808. 
Feeding Mechanism for Magnetic Separators, G. Conkling, Glens Falls, N. 
Y.. 517,784. Filed June 25, 1891. 
Amalgamator, N. L. Raber, Corvallis, Oregon, 617,767. Filed Apl. 8, 1808. 


Rallways and Appliances :— 
Induction Electric Railway, C. B. Roehl, St. Joseph, Mo., 517,581. Filed 


May 4, 1893. 
Auster a continuous iron core in the road bed and a series of primary 
coils located upon the core, in combination with a moving vehicle carrying 
asecondary core and coil in inductive relation to the primary core. 

Conduit Electric Railway, W. C. Keithly, San Francisco, Cal, 517,549. 
Filed Sept. 17. 1892. 

Relates to special designs of the trolley and the supporting device. 
Conduit Electric Railway, H. A. Goreham, Decatur, Ill, 517,602. Filed Aug. 


14, 1898. 
Employs slotted grates on either side of the slot, covering the conduit and 
communicating with an outer portion of the latter. 
Electrically Operated Railway Switch, W. S. Gevey, Brooklyn, N. T., 517,- 
748. Filed Apr. 1, 1893. 

A track awitch actuated by an electromagnet. 
Conduit 3 Railway, W. F, Jenkins, Richmond, Va., 517,804. Filed 
Aug. 10. A i 

Employs brackets upon which the trolley wires rest, and an underrunning 
trolley. 


Switches and Cut-Outs :— 


Circuit Maker. J. Weaver, Canandaigua, N. T., 517,502. Filed Sept. 30, 1808. 
Electric Switch, R. Mackie, New York, 517,582. Filed Aug. 7, 1898. 
Employs a contact bar moved over a series of terminals against the tension 
of a spring and an electrically actuated releasing device. 
Electrical Switch. E. Ruebel, St. Louis, Mo., 517,664. Filed Sept. 9, 1808 
ed especially for use with electrical cooking apparatus. 
Rheostat, A. J. Shaw, Muskegon, Mich., 517,770. Filed Oct. 12, 1898. 

Consists of a folded metallic band having a layer of enamel interposed be- 
tween the folds. 

Electric Switch, C. F. Speed, E. W. Barker and C. P. Frank, Duluth, Minn., 
517,778. Filed Dec. 1, 1893. 

A three point switch capable of regulating two independent circuits. 
System for Controlling Electric Lights, W. F. Bradner, Denver, Colo., 517,- 
812. Filed May 12, 1893. 

Has for its special object the controlling of lamps from any number of 
points on an incandescent circuit. 


Telephones and Apparatus :— 


Microphone, W. Deckert, Vienna, Austria-Hungary, 517,564. Filed Mch. 1, 1898, 
Telephone, S. D. McKelvey, Canton, Ohio, 517,762. Filed Feb. 20, 1898. 

Claim 2 follows :— 

In atelephone, the combination with a chair, or means of support for the 
body of the speaker, of a transmitter the housing of which is 5 attached 
to some part of said chair or other support upon and against which the body 
of the speaker rests, and suitable receiver. 

Mo gneto Telephone, S. D. McKelvey, Canton, Ohio, 517,768. Filed Sept. 18, 
1 


Claim 1 follows :— 
A receiver for telegraphic, telephonic, phonautographic and other 
rat us, having a shell formed in two equal and similar which are uni 
by a screw-cap and a handle engaged with the ends of said shell. 
Magneto Telephone, S. D. McKelvey, Canton, Ohio, 517,764. Filed Dec. 6, 
1893 


Emplo s an amplifying device to which is pivotally connected a rigid arm 
whose other end is provided with divergent points attached to the transmit- 
ting diaphragm in or between different nodal circles. 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE HARRISON INTERNATIONAL TELEPHONE CO. 


AMONG the many telephone enterprises 
coming into public dor nowadays the 
Harrison company distinguishes itself by 
the issue of a prospectus disclosing a re- 
markably comprehensive plan; some ele- 
ments of which are :—Capital stock $80,000,- 
000, of which, it is said, none is for sale ; an 
array of directors and officers comprising a 
considerable number of gentlemen who 
have been prominently before the public in 
a variety of capacities these many years; 
and the Harrison international telephone 
(“ electric, not magnetic”) together with 
an exchange system. magnetic bells, light- 
ning arresters, switchboards, both auto- 
matic and manual, generators and all other 
devices.” The company Bt dul yeh to rent, 
not sell, ita telephones. e paten 
many devices, the prospectus says, ‘‘are all 
valid, having been tested in the highest 
Courts.” Should this leave anything to be 
desired on the patent question it is reassur- 
ing to learn that ‘‘ prominent patent attor- 
neys have stated as their opinion that these 
patents are original and sound.” 

The directors of the Harrison International Telephone Co. are: 
Stephen B. Elkins, 1 of War; R. C. Kerens, of St. 
Louis; George R. Peck, Counsel for the Santa Fe system of rail - 
roads, of Chicago; Thos. J. Hurley, Fort Worth, Texas; C. M. 
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the apparatus described is the best in the world, or that it is 
superior to that of other makers. In fact, the existence of the lat- 
ter is not even hinted at. Excellent illustrations are given and the 
text is concise and confines itself to the subject in hand. 

A e of testimonial letters in fac simile occupy the lat- 
ter and show far better than any high sounding claims and 
self-laudation could do, the excellence of the apparatus to which 
they refer. Modesty in trade catalogues is always refreshing and 
should have its reward. 


THE QUEEN-LECHATELIER PYROMETER. 


THE accompa ing illustrations show a pyrometer modified by 
Queen & Co., hilad phia, from the construction of M. LeChate- 
lier, which is based upon the principle of measuring the electric 
current generated by the heating of a thermo-electric 1 unction. 
It consists of a thermo- electric couple and a D’Arsonval galvan- 
ometer. The wires which compose the couple are one of pure 
platinum, and the other of platinum alloyed with 10 per cent. of 
rhodium, both of which are perfectly homogeneous. For use, the 
couple, which has been first connected with the galvanometer, is 
inserted into the furnace or oven, when immediately a current is 
produced and measured on the galvanometer scale, from which 
the temperature is readily deduced. 

The pyrometer is claimed to have the following advantages: 
It is adapted for a very large range of temperature, i. e., from 200 
to 8,000 degrees Fah., but is intended more specially for high 
temperatures such as are met with in the manufacture of metals, 
chemicals, porcelain ware, etc. It is almost instantaneous in its 
indications, five seconds being sufficient to subject the couple to 
any stationary temperature ; or the couple may, if desired, be left 
permanently in the furnace or oven, indicating at all times the 
temperature, and thus enabling the operator to keep an hourly 
record. The metals which compose the couple are not affected by 
gases and hence will not become oxidized or react chemically on 
each other at high temperatures; nor are they altered in their 


et 
CA) 
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Figs. 1 AND 2.—QUEEN-LECHATELIER PYROMETER. 


Ferree, Kansas City, Mo.; Robert P. Porter, ex-Superintendent of 
the Census, of New York; William Warner, Kansas City; L. E. 
Ingalls, Chicago; H. M. Holden, banker, Kansas City; A. L. 
Stone, Chicago, and Dr. Harrison, the inventor of the instru- 
ments ; the secretary of the company is Hon. Patrick Egan, ex- 
Minister to Chili. These names speak for themselves. 

The above illustration shows one of the wall telephone sets of 
the Harrison company. 


THE LODGE & SHIPLEY MACHINE TOOL co. 


“ Machine Tools for the Rapid Production of Lathe Work” is 
the title of a well printed little pamphlet recently published by the 
Lodge & Shipley Machine Tool Co., of Cincinnati, Ohio, and de- 
voted to a description of the more important of their lathes, bor- 
ing, drilling, tapping, facing and milling machines and brass 
workers. . 

One cannot help being impressed and delighted, in glancing 
over its p „with the straightforward and dignifled manner in 
which the simple facts are set forth. The reader is not told that 


thermo-electric properties by rough usage or bends. The instru- 
ment is, therefore, of great accuracy and durability. 

The measurement of the temperature is made by means of a 
D’Arsonval galvanometer, contained in two wooden boxes, which 
are screwed against a central wall or slab as shown in Fig. 1. Fig. 2 
shows the two boxes unscrewed from the central slab and 
placed in their respective positions against the wall. The box A 
contains the galvanometer proper, and is also provided with set 
screws and a small plumb bob, ao that it may be set vertically. 
Box B contains the lamp, having a lens and window with crose- 
hairs for throwing an image upon the galvanometer mirror in 
box 4, which in turn reflects it back upon the scale in box B, where 
there are two set screws for adjusting it vertically. The two 
boxes are set one metre apart. 

The current set up by the thermo-electric couple enters the 
e through the two binding in box a, and the 

eflection caused by it is shown upon the scale in box B. This 
scale is . in millimetres and it is necessary therefore that 
a curve be made reducing these millimetres to d Fahrenheit 
or Centigrade. e from known 


This curve is very simply 
melting points. 
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ELECTRIC MINE HAULAGE WITH GENERAL 
ELECTRIC LOCOMOTIVES. 


CONCRETE examples of the adoption of electricity to the 
exclusion of all older methods are generally more convincing in 
their import to the public mind than mere hearsay or description. 
The 5 illustration shows a striking example of the 
supersession of older haulage methods by the electric mine loco- 
motive in a coal mine in Pennsylvania and emphasizes the vast 
advantage which its use confers. 

The mine in question is the Bear Run mine of the Blossburg 
Coal Co. near Landrus, Tioga county. The locomotives, of which 
there are two, are of the T. M. M., that as two motor mining 
type, each of 80 horse power, manufactured by the General Elec- 
tric Company. They are propelled by two W. P. 80 motors one 
being geared to each axle. Current is brought to the motors by 
a specially designed trolley arm, on which the trolley wheel is 
swiveled to admit of its adjustment to the various irregularities 
of the line wire, The trolley arm can be set in sockets on either 
side of the locomotive which may thus be run into headings on 
either side of the main haulageway which is lighted by incandes- 
cent ampe placed at the entrance to each cross-head 100 yards 
apart. e dimensions of the machines are: Horse power, 80 ; 
speed, 6 miles per hour ; draw bar pull, 1,500 pounds ; gauge, 86 
inches ; wheel base, 80 inches; diameter of wheels, 28 inches; 
width over all, 48 inches; length over all, 9 feet 6 inches; height 
above rail, 81 inches; weight, 7,500 pounds. The current is 
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THE GENERAL ELECTRIC COMPANY AT THE MIDWINTER FAIR. 


THE representation made by the General Electric Company at 
the Midwinter Fair while, of course considerably less important 
than that made by them at Chicago, from the point of view of mere 
quantity, is still the most important among the electrical exhibits 
which are now delighting our Western brothers by the Golden 
Gate. Thefdisplay of its purely mechanical exhibit as made in the 
Palace of Mechanical Arts, and the space allotted is occupied by 
many of the later types of its machinery, apparatus and instru- 
ments, the major portion being devoted toa fine exhibit of elec- 
trical mining and power transmission . 

The chief use of electricity on the Pacific coast is to transmit 
power to the cities and towns for railway and lighting work and 
to the mining centres for the o tion of the different electrical 
mining apparatus such as crushers, pumps, etc. The field 
of power transmission is very wide in the states west of the Rock- 
ies where coal is extremely costly, but where, on the other hand, 
moo a are many available water-powers which are fast being 
utilized. 

Among other apparatus the General Electric Company exhibit 
the following: A three-phase rotary tonr pols transformer simi- 
lar in design to those now in use at lands, Cal., and to 
those which will be uséd at Niagara Falls. It resembles a 
continuous current transformer in which the primary and sec- 
ondary are wound on the same armature. It is wound for a 
potential of 200 volts at the receiving or motor brushes 


ELEcTRIC HAULAGE AT THE BLOSSBURG COAL Co.’s MINE, LANDRUS, PENN. 


furnished by a General Electric D 62, 75 horse power generator 
driven by a Harrisburg Ideal 80 h. p. engine. 

The maximum load which these locomotives have been called 
upon to handle is 82 loaded mine wagons each weighing 8,200 
1 and the run has at one part a 8 per cent. grade. The daily 

aul of these locomotives is about 650 tons. 

The entire plant has been pronounced eminently satisfactory, 
the locomotives having shown capabilities beyond the specifica- 
tion or the General Company’s guarantee. Their presence in the 
mine has done away with the slow-going, limited mule, and ef- 
fected great economy. The small height of the machines above 
the rail level allows them to go into places inaccessible to any 
mule, and their ease of control and operation is such as to render 
them invaluable. | 


WARREN WEBSTER & CO. 


Warren Webster & Co. of Camden, N. J., manufacturers of 
vacuum feed water heaters and purifiers and oil and steam separ- 
ators, report that the number of orders they received for the 
above-named specialties, during the month of March, was very 
satisfactory and showed a marked improvement over the few 
former months. They say that the reason that their specialties 
sell during these hard times is on account of their goods being fuel 
saving devices. Rapid progress is being made upon the new ex- 
tension of their wrought iron department, connected with the 
new works, which they built last year. They visit steam plants at 
their own expense and back their guarantees by a cash indemnity. 


while the potential of the three-phase current is 500 volts. 
The most important feature is a complete three-phase power 
transmission plant. The generator is of 85 k. w. capacity, and is 
driven by means of belting by a 35 k. w. bi-polar motor. The cur- 
rent of the generator is led to a switchboard containing the usual set 
of instruments, such as Thomson-Houston indicators, recordi g 
wattmeters, switches and fuses, and the line is carried on oi 
insulators, after having been transformed in the step-up trans- 
formers from a potential of 800 to one of 6,000 volts, to the switch- 
board of the receiving station. Step-down transformers are there 
employed, which reduce the voltage to 800, under which pressure 
the current is delivered to a 10 h. p. three-phase motor, which is 
belted to what is generally termed a drill“ generator, a dynamo 
having brushes, used to operate percussion drills. The 
drill exhibited is of the General Electric percussion drill type. 
Connection is made by means of a cable armored for its better 
protection in mine work. i 
A 10 h. p. mining locomotive, 24 gauge, and equipped with 
two 500 volt iron-clad motors also forms part of the exhibit. 
This locomotive is well adapted for mine work as it is built very 
low, for entrance into low gang ways. The seat for the motorman 
is in front, and all operations, such as starting, stopping, revers- 
ing, applying sand to the rails, etc., can be quickly done, the 
handles of the levers for these operations being all within easy 
reach. Two 16 c. p. lamps in a reflector form the headlight. 
Portable mining outfits are also shown, one consisting of a 
special motor running a swiveled diamond drill, by means of 
bevel gears, which can be thrown out of mesh, so that a friction 
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clutch admitting of the connection of the motor to a hoist can be 
thrown in, the motor serving for the two different o 
On the same truck with this apparatus is also mount 
Edison motor, connected to a triplex Gould pump. 

There are also set up and in operation a rotary pump, driven 
by means of a rigid coupling from a3 k. w. Edison motor mounted 
on the same base, the pump delivering about 800 gallons a minute. 
Another portable pump outfit, consisting of a 8 k. w. Thomson- 
Houston motor connected by two intermediate gears (the pinions 
being of rawhide) to a Gould triplex pump, delivering about 100 
gallons a minute, the whole being mounted on a truck. A 10 h. p. 
sink ing pump for deep mine work, perfectly water-tight. All 
these puo are working with very little noise and vibration. 

A board filled, in regular style, with instrumente, such as watt- 
meters, indicators, fuse blocks, railway supplies, etc., a few fan 
motors, which attempt to make things lively by means of colored 
ribbons attached to their frames and floating in the air currents 
produced; a 24” projector, marine type; four ball clusters 
on poles, containing each forty 16 c. p. lamps and two cubes of 
fifty-four 16 c. p. each, complete the exhibit so far as the Exposi- 
tion space proper for the company is concerned. 

A . w. railway generator furnishes current for cornice 
lighting, the lamps being connected five in series, as well as for 
the motor of the tower elevators. This is driven by a double piston 
valve engine of the Joshua Hendy Machine Works of San Francisco, 
cylinders 14 x 18”, belt connected. This dynamo is on the opposite 
side of Machinery Hall, near the boiler house, where are also eight 
Thomson-Houston arc light machines, each of 50 lights. These 
are driven, 4 each, from two countershafts, which in turn are belted 
one to a Buckeye automatic cut-off slide valve engine of 200 h. p. 
140 revolutions, cylinder 14” x 24’, the speed being controlled by 
the isochronal regulator; the other one to a 150 h. p. Russell en- 
gine of 190 revolutions, cylinder 18“ x 20“ and fitted with the 
Russell automatic cut-off slide valve and fly-wheel governor. 

The Annex shelters a 150 k. w. Edison dynamo, supplying cur- 
rent for the electric fountain and the search light on top of the 
electric tower. This machine is belted to a 250 h. p. tandem I. F. 
Thompeon slide valve engine, manufactured by the Golden State 
and Miners’ Iron Works of San Francisco. Near by is a 6,000 575 
alternator driven through a countershaft from a 500 h. p. Corli 
engine of 80 revolutions per minute, and cylinder 23“ x 48”. 

The search light on top of the electric tower is that which was 
exhibited at Chicago. It is a 60 inch projector with a Mangin 
spherical mirror, and is one of the largest in the world. The foun- 
tain is one of those which played at the World’s Fair and has been 
fully described by us. In its new position it is much better situ- 
ated for display and is not subjected to the violent competition of 
surrounding white buildings and blaze of light. 


a 8 k. w. 


A HOMILY ON THE ALLEN SOLDERING STICK. 


THE ELECTRIC APPLIANCE Co., of Chicago, furnish us with the 
following suggestive little article : 

In all electrical construction a very important part of the work 
is making joints or electrical connections in the wire. Nearly 
every large electrical contractor has learned to his sorrow that a 
properly made joint is as essential to a perfect installation as the 
use of high grade material or first-class workmanship. Manu- 
facturers of high grade wires have frequently had their insulation 
severely criticised and even condemned on account of the failure 
of some particular job to properly test up, when the difficulty has 
not been with the wire, but with the failure to make proper joints. 
Many a station manager has been perplexed in measuring up the 
resistance of his lines and the loss of energy thereby, to know why 
so many miles of line of such a size should show a resistance so 


far in advance of what it ought to be in accordance with the 


tables and other data at hand, when if the truth could be known 
it would be very likely discovered that quite a liberal part of the 
coal pile each month is being required to overcome the resistance 
of defective joints all along the line. 

While it is not claimed that the Allen soldering stick in the 
interest of which this article is written is an abeolute for 
all of these ills, it is claimed most emphatically that by its use 
they will be very much lessened, and that in the hands of anything 
like a careful or intelligent workman a perfect joint is almost a 
certainty. Its application is so much more simple and convenient 
that a lineman can afford to give a little more care and attention 
to each joint and at the same time accomplish more work than he 
could under the old method. 

Even in first cost the Allen soldering stick is cheaper than any 
other soldering flux, as a single stick which costs only a trifle is 
equal in the amount of work it will accomplish to something over 
half a pound of the most expensive soldering salts. Further than 
this it is well known that more soldering salts and acids are wasted 
than are really used—the bottle is spilled or dropped and broken 
or the solution is slopped over the joint and about nine parts are 
wasted. This waste is impossible with the Allen Soldering Stick 
as the stick is simply rubbed on the heated joint, all of the flux 
adhering to the wire. so that in addition to there being no waste 
there is no dripping of a destructive acid. 
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The compound is put up in the form of a round stick six inches 
long and one inch in diameter and has about the consistency of 
sealing wax when cold. When rubbed on a heated joint it melts 
and covers the joint, producing a bright surface to which the 
solder adheres with great readiness. Another very important fea- 
ture and one on which too great stress cannot be laid is the fact 
that the Allen soldering stick contains nothing that will in say 
way corrode the wire or affect the surrounding insulation, whic 
can early be said of any soldering salts or acids now on the 
market. 

To sum up the points that have been covered in the foregoing, 
it may be said that it is cheaper than any other soldering com- 
pound ; it will make a better joint electrically ; it is a groat time 
saver ; it is very convenient to carry around and use; it is always 
ready for use; is used without danger of injury to the wire or 
anything near it and without waste. The Electric Appliance 
Company who are the exclusive manufacturers of the Allen sol- 
dering stick feel confident that they have one of the most desir- 
able specialties that has ever been offered to the electrical trade ; 
and the greatest improvement that has ever been made in a solder- 
ing compound, and one that is destined to displace resin, acids and 
soldering salts for all electrical purposes. 


FIBRE CONDUIT. 


The Fibre Conduit Company, of 45 Broadway, is manufactur- 
ing a conduit for underground wiring made of wood fibre, treated 
with an insulating and preserving compound, producing a hard 
and solid substance. The fibre, of the t quality, is made into 
tubes on a machine designed for the pu by Prof. Henry Fair- 
banks and Mr. Howard Parker, of St. Johnsbury, Vt., the product 
and machines being protected by numerous patents. The tubes 
are completely saturated with a treating mixture which has been 
pre under the direction of eminent chemists. The finished 
pipe isin five-foot lengths, and is uniform in thickness, with 
smooth surfaces. 

The company furnish pipe in standard sizes from 1 inch to 2 
feet in diameter together with regulation fittings, section boxes, 


FIBRE CONDUIT JOINTS. 


etc., and make two standard joints; one a socket joint, and the 
other a screw joint, as shown in the accompanying illustrations. 
They also make, when desired, a special socket joint wholly in the 
pipe, which does not increase its outside diameter. 

As an underground electrical conduit it is claimed to make a 
strong and perfectly tight duct which can be readily opened at 
any point to tap the cables; it can be easily put together, and, 
when laid underground, is much more durable than iron, being 
unaffected by either acids or alkalies. It is also claimed not to 
contract or expand, or to be injured by heat or cold, and is a per- 
fect insulator, a conduit seven-sixteenths of an inch thick hav- 
ing been tested on a twenty thousand volt alternating current 
without any perceptible effect. It is considerably cheaper than 
iron, and, being only one-fourth its weight, the cost of transporta- 
tion and handling is comparatively small. Moisture does not 
condense on the surface as in metal pipes, and no injurious or dis- 
agreeable effect is produced on water passing through it. It will 
stand exposure to a temperature of 200 degrees Fahr. without 
weakening, and will carry liquids at 150 degrees Fahr. at consider- 
able velocity without injury. It is easily cut with ordinary tools, 
and joints, fittings, etc., can be introduced at any point. The 
joints are strong and tight. 

On May 1 the company will remove to new offices in the Home 
Life Insurance Building, 257 Broadway. 


THE BUCKEYE ENGINE CO. 


Mr. H. T. PoRTER, the New York sales agent for the Buckeye 
Engine Co. has issued the following notice to the trade: 

e to inform you that on April 1st, we will remove our 
office from 18 Cortlandt street to 89 & 41 Cortlandt street. We 
will have larger and more commodious offices, where we will be 

leased to see our patrons and friends at all times, and give any 
information or estimates they may desire. 

In addition to our regular line of plain, tandem compound, 
cross compound, and triple expansion horizontal engines, we wish 
to call your attention to our new vertical compound engines for 
electric light and railway service, ranging from 150 h. p. to 1,200 
h. p. and over. This engine is specially adapted for direct con- 
necting to dynamos, and we tee it to work as economically 
as any compound engine on the market, and to run with superior 
regulation. 
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THE UNITED ELECTRIC IMPROVEMENT CO. 


Tae UNITED ELECTRIC IMPROVEMENT Co., Drexel Building, 
Philadelphia, manufacturers of complete central station equip- 
ments, are celia arya extensively with a view to attracting the 
notice of responsible electrical concerns who are actively engaged 
in the sale of electric lighting apparatus. It is their intention to 
arrange with such responsible companies for the sale of their 
new type of alternator, which they have operated under practical 
conditions a sufficient length of time now to demonstrate to their 
own eatisfaction ita superiority. They have now reached the 
point where they are determined to push the sale of this apparatus, 
and are desirous of coming in contact with the best anaes of 
the country through whom to work. 


REMOVAL OF VALLEE BROS. & CO. 


Messrs. Vallee Bros. & Co., now at 17 North Sixth street, Phila- 
delphia, will remove to 617 & 619 Arch street, about April 15th. 
They will have in their new quarters two large floors each 80 x 160 
feet, which will give them increased facilities to handle their 
large and rapidly growing business. It is their intention to deal 
in electric railway, telephone and telegraph suppi as well as 
their well known electric light supplies, which will also be largely 
increased in number. 

The businees of this firm has grown to such large proportions 
in the past two years as to render their present establishment 
totally DACA to handle their business with proper conveni- 
ence, and they have been consequently forced to seek larger 
quarters. They have arranged to issue a catalogue of the various 
supplies they are selling, which will be mailed to their customers 
as soon as completed. 


IMPORTANT ELECTRIC RAILWAY WORK AT PROVIDENCE, R. 1. 


Previous to the first of August, 1898, the Union R. R. Co., of 
Providence, R. I., had in operation but 12 or 15 miles of electric 
railway. It now has an extensive system of nearly 100 miles in 
operation, covering not only the entire city of Providence but 
much of the available territory round about it. The work of con- 
struction under contract was begun about the first of July last by 
the Woodbridge & Turner Engineering Co., of New York, and 
during the summer and autumn over 75 miles of overhead line work 
was completed ready for operation. About half of the line is con- 
structed with iron poles, mainly of the lattice type though a 
considerable number of Walworth poles have also been used. On 
the remainder of the line, both span and bracket construction, 
Georgia pine poles are used throughout. The line construction 
embodies all the latest and best features in this class of work, the 
line equipment being furnished in part by A. & J. M. Anderson 
and in part by the General Electric Co. by whom the entire motor 
and generating equipment was sappien. The feeder lines are run 
on the poles, there being over 80 miles of feeder wire on the whole 
system, mostly 500,000 C. M. 

The lines radiate in all directions from the central business sec- 
tion of the city reaching to the towns of Riverside, Rumford, 
Pawtucket, Centerdale, Auburn, Cranston, Olneyville and Lake- 
wood. The work of construction was ioy in the hands of Mr. 
Elmer Bell, the superintendent for the Woodbridge & Turner Co., 
and was pushed vigorously through to completion so that the 
whole system was practically ready for operation by the middle 
of November. 

The sco ordge & Turner Co. are to be congratulated on this 
addition to their long list of successful contracts, in the electric 
3 fleld. They regard present conditions as quiet but very 

opeful. 


NEW ENGLAND NOTES. 


HaTHAWAY AND NEW ENGLAND BUILDINGS.—The advent of 
several important electrical and engineering concerns who are 
eatablishing branch offices in Boston impels us to call attention to 
the Hathaway and New England Buildings situated on Atlantic 
avenue at the foot of Summer st. next the N. Y. & N. E. R R. Co. 
where these interests are centered and where many of these con- 
cerns are locating. Although the General Electric Co. have 
moved a number of their departments to Schenectady they still 
occupy several floors of these buildings and are likely to for an 
indefinite peried. The rentals are reasonable and the comforts 
and conveniences and superior light are a great attraction. Most 
all of the rooms face the south, having the sun in winter and the 
southwest breezes during the summer and the views overlooking 
the city are very fine. There are fast running elevators, electric 
lights, mailing station, public telephone, lunch club on the upper 
floors and an open restaurant in ahi basement for the benefit of 
the tenants and their employés. It is a little world in itself and 
the two buildings are larger than any other, except the Exchange 
Building, in Boston. 
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ALMON & SARGENT, is the name of a new company with head - 
quarters at 620 Atlantic avenue, Boston, and 136 Liberty street. 
New York, which has been formed for the purpose of general 
electrical contracting as well as the furnishing of supplies. Mr. 
George H. Almon, is well known in New England, having been 
connected with the Thomson-Houston Electric Co., for eight years 
and later with the General Electric Co., with which com es he 
held the pose of superintendent of construction of isolated 
plants and central stations. Mr. Sargent has also had about five 
years’ experience with the Thomson-Houston Co., and is also well 
known to the trade. Associated with them alsois Mr. L. J. Wing, 
who has been with the T.-H. Co. and General Electric Co. for 
about 10 years, and has the reputation of having sold every cen- 
tral station in the State of Vermont, besides many others in other 
states, Mr. Sargent will give his whole time to the Boston office, 
but Mr. Almon will divide his time between New York and Boe- 
ton. The New York office is in charge of Mr. L. O. Brews- 
ter, who has wide experience in the electrical business, and is well 
known in this city. Almon & Sargent will act as agents for the 
well known dynamos and motors of the Belknap Motor Co., of 
Portland, Me., and will also be general agents for the L. P. & D. 
Transmitter Co., of Montpelier, Vt., manufacturers of the L. P. & 
D. system of transmitting power from engines or shafting to dyn- 
amos. The company has already a ree amount of work on 
hand, and with such an amount of ent, should command 
instant success. 


WESTERN NOTES. 


Mz. Geo. S. ROSENTHAL, of the St. Louis office of the General 
Electric Co. was in Chicago last week. 


THe Cas. E. GREGORY Co., Chicago, are not complaining of 
any lack of business, Mr. Gregory having sold nine dynamos in a 
single day last month. 


THE CHicaGoO HEIGHTS WATER, LIGHT AND POWER Co. has 
been incorporated with a ape stock of $100,000 by Henry L. 
Wallace, Homer Abbott and M. H. Kilgallon. 


Mr. H. C. WHITNRY, Manager of the Motor Department of the 
terior Conduit and Insulation Co. of New York, is on his way 
home from a very successful business trip through the West. 


Mr. J. W. GODFREY, the General Manager of the New York 
Insulated Wire Co. stopped in Chicago for a few days last week, 
being on his way home from a very successful trip to California. 


THE LaGRANGE AUTOMATIO TELEPHONE Co., was incorporated 
at LaGrange, III., last week with a apa stock of $40,000. The 
incorporators are F. C. Elder, Edw. F. Comstock and J. R. Foes. 


ROWELL & CHASE Co., Kansas City, Mo., have made arrange- 
ments for handling a complete line of the products of the Sioux 
City Engine and Iron Works, of Sioux City, Iowa. They will also 
act as agents for the Watertown Engine Co., Medart Patent Pul- 
ley Co., Snow Steam Pump Works, and several other first-class 

ouses, 


NEW YORK NOTES. 


NEFTEL, O'CONNOR & Co., Inc., have secured the contract for 
the 135th street line of the Union Railway Co. and also the entire 
construction of the Mt. Vernon lines of the same company. 


H. B. Como & Co., 208 Broadway, agents for Mather and 
Waddel-Entz apparatus, announce special bargains on old stock, 
including switches, ammeters, etc. They are making a drive“ 
in small plants for country residences, and have prepared a sched- 
ule of prices on gas engines, dynamos and batteries. 


PHILADELPHIA NOTES. 


Messrs, C. H. & H. STANTON have the contract to install a 500 
light plant in the steamer ‘‘ New York” which runs from Phila- 
delphia to the Fishing Banks. Specifications were drawn up b 
Mr. John McLeer, electrician, under whose supervision the wor 
will be done. The plant promises to be the model steamer plant 
on the Delaware. 


Messrs. PEPPER & REGISTER, Provident Building, Chestnut 
and Fourth streets, Philadelphia, have secured the contract for 
the complete track bonding of the road of the Electric Traction 
Company of Philadelphia. The bond which will be adopted on 
this work is that manufactured by the Technic Electrical Works 
of Philadelphia. They are also now building the overhead lines 
of this company’s road. 


Departmental items of Electric Light, Electric 
Ratiways, Electric Power, Telegraph, Telephone, 
New Hotels, New Butldings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. 
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THE NEW HEADQUARTERS OF THE POSTAL TELEGRAPH-CABLE COMPANY, NEW YORK CITY. 


I.—INTRODUCTORY. 


So Lone as the telegraph in this 
country remains a private enterprise, 
so long, it is believed, will there be 
telegraphic competition in one form 
or another. he arguments of 
many advocates of government 
telegraphs are based on the assump- 
tion that the telegraph is a mon- 
opoly, yet never has there been an 
hour when some kind of competi- 
tion was not seen in this field; while 
to-day the conditions are such that 
they guarantee the public the high 
degree of promptitude and effici- 
ency always due to an eager bid- 
ding for its favors by rival com- 
panies. The form of this modern 
competition becomes the more strik- 
ing if we consider the antecedent 
relations and struggles culmina- 
ting in the financial panic of 1884, 
from which, as after a great convul- 
sion of nature, the new era begins. 
The earlier consolidations in the 
domain of practical telegraphy, say 
to 1866, had been largely necessary, 
in fact, inevitable, but the enor- 
mous increases of capitalization 
due to the immediately improved 
prospects for business enjoyed by 
a company reaching everywhere, 
without let or hindrance, soon called new opposition into 
birth ; and thus the Western Union Telegraph Co., an 
aggregation created rather by commercial evolution than 
by the men controlling it, had to fight or absorb other 
companies brought into existence simply as a basis of 
speculation or merely to be sold out. It might be sup- 
posed that such conditions were helpful to the technical 
art of telegraphy, but in reality they were of little use in 
that respect, for one cannot point to-day to a single valu- 
able survival of any of the ingenious plans and schemes of 
quick, cheap telegraphy then heralded to the world as the 
great desideratum. 

As we have intimated, the beginning of the year 1884 
found the Western Union Telegraph Co., in spite of its 
latest successive acquisitions of the Atlantic and Pacific, 
American Union, and Mutual Union, beset again by a literal 
swarm of competitors, including the Baltimore and Ohio, 
Bankers’ and Merchants’, Postal Telegraph, American 
Rapid, Southern, and half a dozen others of smaller calibre. 
Between them all a more or less close bond of union and 
mutual understanding existed, and the bulk of their traffic 
was large. Just how they would have settled down to- 
gether had the piping times of prosperity continued, can 
only be conjectured; but itisa matter of record and 
history that the end of 1884, a year of crash and disaster 
in Wall street, saw them all practically wrecked, except 
the Baltimore and Ohio, which by reason of the financial 
support of the great railway company which built it still 


kept the seas only to be captured and taken into port by 
its old enemy, the Western Union, as soon as the railway 
company itself became financially embarrassed. When the 
crisis of just a decade ago came, therefore, people assumed 
that the Baltimore and Ohio would be the rallying point 
for telegraphic opposition, and for two or three years it 
certainly served the purpose of maintaining the competi- 
tion which we have characterized as a permanent element; 
but the absorption of this company by its formidable rival 
in 1887, blighted hopes in that quarter and provoked a gen- 
eral, shallow pessimism as to the possibility of any compe- 
tition at all thereafter. 

The situation was, to outsiders, apparently a gloomy one, 
but the darkest hour of hopeless wreck and confusion had 
seen the first quiet steps taken toward the reconstruction 
of a pea which to-day may fairly be spoken of as offer- 
ing the cleanest, strongest and beit competition ever 
witnessed in the telegraphic field. It happened in 
the earlier days of the Postal Telegraph Co., that Mr. 
John W. Mackay, on the inducement of some old 
Californian friends, had taken up a block of what after- 
wards proved to beits “in-securities” and even shown 
some interest in its management. Mr. Mackay had a 
strong leaning towards investments aiming to benefit 
the public and increase commercial facilities, and it was 
not long before he gave another proof of his interest in such 
work by becoming a heavy backer of the Commercial Cable 
enterprise. Things looked extremely well, and the laying 
of the new cables proved highly successful, but the com- 
mercial collapse of 1884 left Mr. Mackay with a mass of 
land epi roperty on his hands in a state of shreds 
and chaos. this emergency he turned to Mr. Albert B. 
Chandler, of whose experience in the business of ae 5 hy 
and conservative judgment as a manager of affairs he had 
learned from several sources. After the telegraph consoli- 
dation of 1881, Mr. Chandler foresaw the great future of 
the new business of electric lighting and accepted the 
presidency of the Fuller Electrical Co., owning the funda- 
mental Gramme dynamo patents in this country. Mr. 
Chandler continued actively engaged in the lighting field 
for more than two years. But telegraphy was his first 
love, and on being invited by Mr. Mackay to return to his 
old pursuits, under conditions that were agreeable save as 
to the warlike attitude and tangled relations of the com- 
panies engaged in telegraphy, Mr. Chandler consented to 
undertake a task which to ninety-nine men out of a hun- 
dred appeared quite hopeless. The selection was indeed a 
happy one, for Mr. Chandler had had an exhaustive experi- 
ence, and had gone through the successive stages of the 
craft, from that of operator and manager in Western Union 
service before the war, and of cipher telegrapher in the 
War Department during the war, to that of president of 
the Atlantic & Pacific Telegraph Company. He knew 
something, too, of uphill fight as a manager; and in deal- 
ing now with lines called by others United ” because that 
was the one quality they lacked, needed all his energy, 
courage, discretion and skill. 

But the amelioration hoped for so earnestly soon began. 
The welter of debt, wreck and confusion disappeared, 
and Mr. Chandler was able by steady degrees of advance 


338 


to show chiefly by new and substantial construction a net- 
work of land lines and a volume of business that not many 
months before had seemed utterly impossible. Meantime 
the allied Commercial Cable interests, diligently fostered 
by Mr. George G. Ward, general manager, had grown enor- 
mously in importance and magnitude, and the time 
soon arrived for a concentration in one building, especi- 
ally adapted for the service, of the various executive and 
managerial departments, in closest touch with the Postal 
receiving and operating department. It must be remem- 
bered that the Postal system, once so slim and trivial, now 
ramifies throughout the country. Every day sees an ad- 
dition to the 3,500 offices 
it reaches. Everyday 
witnesses the activity 
of its construction 
gangs, so that the 

gures here set down of 
35,000 miles of solid 
pole line and 145, 000 
miles of well strung 
wire over which Postal 
messages go will be far 
short of the mark even 
before they get into 
type. The call for an 
adequate headquarters 
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II.— THE NEW BUILDING. 


It need not surprise us that so substantial and stately a 
building as the new Postal had its inception three years ago, 
when the influx of business and the increase of staff com- 
pelled Mr. Mackay and Mr. Chandler to take some thought 
of a more than temporary provision for the future. There 
are many conditions to be considered in the location and 
construction of a central telegraphic headquarters, and their 
variance or dissonance might lead one to make costly mis- 
takes. The location of the Western Union building at 
195 Broadway is excellent, but as a telegraphic head- 
quarters it always rested under the condemnation of ex- 

erts, until the fire a 
ew years ago gave the 
management a chance 
to make it really useful 
at the expense of its 
looks. It may not be 
generally known that 
one of the schemes prior 
to the time when Mr. 
Orton gave Broadway 
one of its first huge 
structures was to take 
the old Astor House 
hotel, and convert it 
into telegraphic head- 


was imperative, and ob- quarters. hat inter- 
viously could be no estin roject fell 
longer delayed. through, but Mr. Chan- 

Parenthetically it i dler has succeeded in 
may be pointed out that ‘a securing from the Trin- 
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this steady, persistent 
development is natural 
and healthy. It is not 
the result of rate cut- 
ting but is based on nor- 
mal conditions. The 
low morality of a com- 
petition which proposes 
to ruin a rival by doing 
business at unremuner- 
ative rates, only to in- 
crease them unduly at 
the public expense when 
the rival is haply re- 
moved, has never com- 
mended itself to Mr. 
Chandler; and he has 
behind him a growing 
public sentiment against 
such practices. hen 
the Postal system, with 
the other disjecta mem- 
bra of bygone orga- 
nizations fell into his 
hands, its rates were 
low, and money was be- 
ing lost. As a prudent 
and conservative man- 
ager, to whom any idea 
of continuing such 
unbusinesslike methods 
were wholly abhorrent, Mr. Chandler took at once the first 
step toward fair rates, and it is perhaps worth recording that 
the initial compact, which has broadly run to this day, was 
effected by him with Mr. Jay Gould himself. There have 
been at least three results ; the continued stability of the 
Western Union as a property ; the assurance to the public 
that efficiency would be the sole basis of appeal, by both 

arties, for its patronage ; and the erection of the new 
Postal Telegraph building as a substantial concrete 
S of the prosperity to be won by a sound, honest 
policy. 
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New BUILDING oF THE POSTAL TELEGRAPH-CABLE Co., BROADWAY 
AND MURRAY ST., NEw YORK. 


ity Corporation, an even 
better site, on the corner 
of Murray street, facing 
City Hall Park and 
Printing House Square, 
looking southward 
across Broadway to the 
General Post Office. In 
a sense it may be said 
to mark the northern 
limit of the New York 
electrical district. Curi- 
ously enough, the im- 
mediate vicinity is that 
in which Mr. Mackay 
spent his boyhood, little 
dreaming that on this 
ground he was in ma- 
ture life to put up a 
noble building that 
would accommodate 
more people than the 
whole street in which 
he then lived. 

No sooner had terms 
been made as to the site 
than a Building Com- 
mittee composed of 
Messrs. Chandler, 
Baker, Ward and Platt 
was formed. Messrs. 
Harding & Gooch, of New York City, were selected as 
architects; and the work was begun. Our illustration 
gives an admirable idea of the appearance of the building 
and of its surroundings. It fronts over 70 feet on Broad- 
way, with a depth on Murray street of 156 feet, and an L 
at the rear, 30 by 50 feet. It rises 14 stories from the 
street level, the walls to the fourth story being of a rich 
Indiana limestone and the upper stories of soft gray brick 
trimmed with terra cotta, all of a color that will wear well 
in the clear New York air. The frame of the building 1s, of 
course, the best structural steel, A notable feature is the 
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largeness of the windows, which frame, as though they 
enclosed pictures, beautiful views in almost every direction, 
thanks to the location of the building. The interior finish 
in hard woods is excellent, and is matched by the best 
quality of plumbing, tiling, etc. . 
Starting at the sub-basement of this massive building, 
we find there the engine and boiler rooms, the pump room, 
coal vaults, the dynamo room, the motor-generator room, 
etc. Each of these important departments will be described 
in detail, later, when it will be seen that the Postal Build- 
ing is the latest and finest exemplification of a very wide 
range of the modern electrical arts. Above the sub-base- 
ment, itself 12 feet high, is a lofty basement which is to 
serve the Postal Telegraph Co. as supply and storage 
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From the second up to the tenth floor, inclusive, the 
pe will be occupied by 5 firms, etc., and the offices 
already taken house a good many electrical concerns, such 
as the Sprague Electric Elevator Co., Walker Mfg. Co., Dr. 
C. T. Hutchinson, P. Lemaire, W. J. Johnston Co., Ltd., 
etc. The eleventh floor the Postal Company has reserved 
for its own executive offices and accounting 9 in 
the rear half, while the front half has been taken by the 
Commercial Cable Co.; Mr. Mackay having a private office 
midway between the two. This is practically an executive 
floor, and it is most conveniently arranged for the swift 
transaction of business. Above it comes the general 
operating department which occupies a superb, high pitched 
hall, Fig. 1, that covers the entire twelfth floor. It has light 
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Fig. 1.—MAIN OPERATING ROOM ON THE 12TH FLOOR, POSTAL TELEGRAPH BUILDING. 


department, linemen’s and messengers’ rooms, and is there- 
fore equipped with every facility for the disposal and dis- 
tribution of supplies. 

The first floor at the street level is a magnificent recéiv- 
ing and delivery department for the 5 local traffic. 
It is lined with rich yellow Sienna marble, trimmed and 
finished with solid brass mountings, rails, etc., and paved 
with mosaic. The public gains access to this chamber, 
from the outside, through a lofty alcoved entrance, above 
whose entablature are two graceful figures expressive of 
the character of the building ; while on each side of the 
wide portal are mounted huge ornamental flambeaux, each 
sixteen feet long, surmounted by a Commercial Cable 
globe masking a cluster of incandescent lamps. The effect 
is quite grandiose and impressive. 


from four sides, and its windows are very large, the ceiling 
being 18 foot pitch. The thirteenth floor provides room for 
the miscellaneous staff, and is also cut up into coat rooms, 
lavatories, etc., arranged with a keen eye to the ease and 
comfort of the employés, The fourteenth floor has been 
eagerly préempted by the Hardware Club as a home for 
its members, who are very thick in this neighborhood, and 
who can reach their cosy parlors by six rapid electric 
elevators. 

This brief statement will give a broad idea of the build- 
ing and its general arrangement, but we hasten on to dis- 
cuss a number of the interesting and novel features which 
make the new Postal so striking an exhibition of all that 
is most modern and successful in electrical engineering 
development. The officers of the Company have in this 
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respect shown the utmost courage and liberality, and have 
their reward in a plant that challenges admiration at every 
turn. It is a happy coincidence that sees the jubilee of 
the sending of the first telegraph message in America sig- 
nalized by the opening of such a beautiful and perfect pal- 
ace of telegraphy, in which the very latest and newest 
ideas have been pressed into employ for the promotion of 
speed, efficiency and satisfactory service. 


III.— THE DYNAMOTOR TELEGRAPH PLANT. 


Occupying a corner in the sub-basement of the building 
and covering a space barely 10 by 20 feet, is the current 
generating plant required for the entire telegraph system 
concentrated in the new building, Fig. 2. 

With the opportunities here offered, the employment 
of batteries was from the very beginning left entirely out 
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Crocker- Wheeler Electric Co., are mounted on two piers of 
buff brick and fastened to heavy pine planks ; all connec- 
tions and leads run straight down the centre of the piers in 


Interior Conduit tubes so that no wires are visible. The 
number and voltage of the machines are as follows: 
One 40 volts One 200 volts — 
o a aa „ Ne ae Se 
“ 180 “ 4 Three 50 Lachine 
40 40 16 40 100 Machines. 
66 200 66 + 


In addition there are five spare motor-dynamos that can 
be substituted for either of the + or — of the above ma- 
chines of equal voltage, viz.: One 40 volts + ; one 85 
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Fid. 2.—THE POSTAL TELEGRAPH DYNAMOTOR PLANT AND DYNAMO TELEGRAPH BOARD, 


of consideration and the question merely resolved itself 
into devising the most simple and reliable system of cur- 
rent generation for telegraphic purposes. As a result of a 
thorough study by Mr. Francis W. Jones, chief electrician of 
the company, of the conditions, it was resolved to employ 
motor generators or dynamotors, in preference to machines 
driven by belting from shafts. By employing dynamotors 
each machine is entirely independent of every other and, as 
we shall see prenent y the number of relay machines re- 
quired is only one-half that which would be ffecessary, 
where all the machines are dependent upon a single out- 
side source of power. The selection was also made possible 
by the fact that two main independent sources of current 
supply were available, namely that of the building itself 
and that of the Edison Electric Illuminating Co., whose 
circuits have been connected to the building, and, in fact, 
have been wholly depended upon until the completion of 
the building’s steam plant. 

The machines, sixteen in number, built specially by the 


volts -- or — ; one 130 volts + or — ; one 200 volts + or 
— ; and one 350 volts + or —. The 40 volt machine is 
employed exclusively for the local work, such as sounders, 
etc., and the other machines give all the range and flexi- 
bility required for the system. 

The maximum output of all these machines is 11,950 
watts and they are calculated to replace 47,725 cells of 
Callaud battery. Aside from the enormous saving in 
space as well as in economy of operation, the low re- 
sistance of the dynamo generators, as compared with that 
of the cells, materially improves the service, especially in 
wet weather, when “cross fire” has in the past created 
much annoyance on continuous lines. This will be obvious 
when we consider that with two or three lines connected to 
asingle battery of high resistance, part of the current 
coming in on one line is apt to branch off into another line 
connected to the same battery. With the dynamo offering 
but a few ohms resistance, even at the highest potential 
employed, the resistance to ground is practically nil as 
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compared with that of the line, and hence any number of 
wires might, in practice, be connected to the same current 
source without causing disturbance from “ cross fire,” due 
to the cause mentioned. Fig. 3 shows the dynamotor in 
perspective. o 
Besides being very finely finished, and made to comply 
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Fid. 8.—CROCKER-WHEELER TELEGRAPH DYNAMOTOR. 


in every detail with the particular requirements of the 
Postal company, these machines have some special features. 
They are provided with regulators having 43 contacts giv- 
ing 40 steps of regulation, each carefully calculated and 
arranged in a logarithmic proportion, so that with any 
load on machines from lightest to full load, the effect of 
turning the regulator one step, whether near the “ full on,” 
or the “full off” position, changes the Ek. u. F. of the ma- 
chine the same percentage. That is, the action of the 
regulators is absolutely uniform in all positions and at all 
loads, and their capacities are such as to reduce the k. M. F. 
25 per cent. below the maximum, even when the machine is 
running empty. No margin is allowed for raising the volt- 
age above normal, but the machines are all built for normal 
voltage a little in excess of that required. Every machine 
is severely tested for the very highest insulation. The 
oiling arrangements and the position of machines are such 
that they will run a month at a time with absolutely no 
attention of any kind, and will run a year or more with no 
attention but renewal of oil. 


IV.—THE TELEGRAPH DYNAMO BOARD. 


Situated close to the dynamos is the telegraph dynamo 
board which forms the connecting link between the 
machines and the operating room on the 12th floor of the 
building. It is to this board, Fig. 2, that the leads, from the 
machines are carried and connected to contact-plates con- 
trolled by switches which close the circuits to the operating 
room. The functions of this switchboard will be readily 
understood from an inspection of the diagram, Fig. 4, 
which also shows the connections of the machines to the 
main switchboard. 

For simplicity’s sake, we have shown the machines of 
but one potential connected to the board, namely that of 
350 volts. Two of these machines, A and B, are always in 
regular operation, furnishing the plus and minus potential, 
with a third as a relay, which can be thrown in to replace 
one of the others when necessary, as will be shown pres- 
ently. From the — brush of machine a the circuit goes 
first through a fuse and then into a contact plate of the 
knife switch kl; the + potential of machine B goes to a 
similar switch on the other side, K!. Alongside of each of 
these switches is another, K’, k, from which connections 
lead to the relay machine o, while the other side is joined 
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to the same wire as K!, leading to the operating room. The 
wires from the switches £’, K, run to the main switchboard 
and connect to a reversing switch R s. 

It will now be seen that when the switch is thrown up- 
ward the + potential of the relay machine c, is led to the 
the switch x" at the 350 + potential side of the board, and 
the other terminal of the machine is put to earth; but 
when the switch is thrown over to the other side the — 
potential is carried to the switch of K’ connecting with the 
— 350 volts potential on the board. Normally, of course, 
the reversing switch is open. It will thus be seen that by 
merely throwing the reversing switch, R s, the single relay 
machine can be connected either to the plus or the minus 
side of the circuit, and its substitution for a running 
machine is effected without the slightest discontinuity of 
the working current. 

The switches s! s3 s3 which are mounted on the main 
switchboard controlling the power and lighting circuits of 
the building, control the motor side of the dynamotors 
through the starting boxes. 

All switches on the dynamo board are drilled for the 
insertion of plugs. Mounted on the board is one of the 
Weston illuminated dial voltmeters, reading up to 500 
volts; by inserting plugs in the drilled contact plates, 
above referred to, their potential can be read off on the 
voltmeter and in this way the working of the machines can 
be checked at all times; at the same time, its use is 
essential, in order to bring a machine up to proper potential 
before throwing it into a Torg circuit. By inserting 
another set of plugs the strength of the current can also be 
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Fia. 4.—CONNEOTIONS OF TELEGRAPH DYNAMOS TO SWITCHBOARD 
AND OPERATING ROOM. 


measured by anammeter. The board is also provided with 
a reversing switch in circuit with the voltmeter which is 
necessary, since both plusand minus potentials are employed, 
whereas the voltmeter is only arranged to read for currents 
in one direction. The board is made of marbleized slate 
and all wires pass through rubber bushings to secure the 
best possible insulation. At the back of the board are 
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these cables and this has been accomplished in the follow- 
ing way : At the top of the well a heavy steel bar is sup- 
ported horizontally, to which are fastened } inch galvan- 
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Fia. 6.—RESISTANCE Comms, MAIN SWITCHBOARD. 


ized iron stranded ropes, corresponding in number to the 
number of cables and which extend down to the cable 
room. At each floor the cables are bound to the wire 
ropes by marline tow closely wrapped around both. Be- 
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sary, the cables can be examined at practically every foot 
of their run. 

In addition to the cable room devoted to the purposes 
of the Postal To a ig Co., another similar room has 
been specially provided for the accommodation of tele- 
phone, messenger, ticker, and other similar service. The 
wires of these companies are also brought in by separate 
conduits from the street, thus leaving the company’s ser- 
vice entirely distinct and separate. 


VI.—THE OPERATING ROOM. 


To those who are accustomed to link the idea of a tele- 
graph operating room with any space capable of holdin 
tables and chairs, the superb operating room on the 12t 
floor of the building will be a revelation. It extends the 
entire length of the building—156 feet and crosses the 
whole front of the building, 70 feet, facing on Broadway, 
overlooking City Hall Square on one side and the Hudson 
River and New York Harbor on the west. The ceiling is 
18 feet high as already stated; and, with the large windows 

rovided, the light is practically equivalent to that out- 

oors. The floor space is laid out in standard octet tables 
made of cherry, which wood is also used for all the switch- 
boards. Situated in the centre of the room is the main 
switchboard and directly in front of it are the tables contain- 
ing the repeater sets. Directly opposite these, near the 
wall, is the manager’s table, raised on a platform so that he 
can readily overlook the entire floor. Near the Broadway 
wall is the city switchboard. See Figs. 1 and 5. 


VII.—THE MAIN TELEGRAPH SWITCHBOARD. 


Let us now return to the cables enterin 


the operating 
room at the back of the main switchboard. 


Taking first 


Fic. 7.—MAIN SWITCHBOARD IN POSTAL TELEGRAPH OPERATING Room, Front Vn. 


ing thus supported at each floor, as it were, the cables 
reach the top without any strain on them whatever and 
are taken under the floor to the back of the switchboard. 
The cable well is accessible at each floor, so that, if neces- 


the 14-wire dynamo cables, they are led to a small distri- 
buting board, at the back of the main board, and thence 
under the floor to the main switchboard, one to each panel 
of the board. They are there connected to a common ter- 
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minal, or bus bar, mounted on a slate base, upon which the 
resistance tubes are mounted, Fig. 6. From here they 
pass to the discs on the board and are there plugged to the 
wires as desired. 
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ELEVATIONS. 


It may be remarked that, as in the case of the dynamo board 
in the basement, the safety resistances employed consist of 
German silver wire wound on tin tubes perforated at the 
bottom to afford ventilation. It might appear that the use 
of such resistance, in place of incandescent lamps which 
have been largely introduced for that purpose, might be 
considered a step backward. But the experience of the 
electricians of the company has warranted this step. It is 
said that the filaments change their resistance in time, that 
they are subject to breakage and thus introduce uncertain- 
ties in operation, which have proved very annoying. 
Hence the return to German silver. 

The main switchboard, Fig. 7, is made of marbleized slate, 
and enclosed in cherry; and Figs. 8 and 11 show some of 
the details of construction. It is divided into 14 panels, Six 
panels, counting from either end, are arranged for 50 wires 
each, with 30 rows of discs and 50 straps. ‘These constitute 
the main line switches. The two centre panels contain the 
loop or “leg” switches, by means of which any two sets in 
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Fid. 10.— VIEW oF REAR OF MAIN SWITCHBOARD. 


the office can be connected for repeating, as well as to connect 
branch offices on the sides of a multiplex circuit. These two 
panels contain four double rows of 88 jacks each. The 
arrangement of this switchboard is similar to that adopted 
by the Postal Telegraph Co. some time ago, and consti- 
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tutes a departure from the type which has been used for 
many years previously in the United States. The present 
construction will be seen in Fig. 9. Here, it will be noted, 
the lower row of spring jacks is inverted ; this permits of 
the tablets and markings to be plainly seen by the chief 
operator, so that connection can be made with unerring 
exactness, while, in addition, it avoids the sharp bend in 
the connecting cords which frequently broke from that 
cause, as arranged under the old system. 

Directly in front of the main switchboard are two tables, 
each 18 feet long by 4 feet wide, containing the repeater 
sets arranged in two tiers. The divisions between each of 
these sets consist of plate a supported by small brass 
standards at the base, which avoids the use of the some- 
what clumsy frames heretofore employed. The wires from 
the main board and other parts of the room are led up 
through the centre of each table and are distributed in a 
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Fid. 11.—Le@ Swirou, VERTICAL END SECTION. 


trough which runs along in the centre of the table, forming 
a trapezium. There are 32 spaces on each table, containing 
the usual repeater, quadruplex or duplex sets. See Fig. 19, 


V1Il.—THE OPERATORS’ TABLES. 


As stated above, the standard table adopted in the room is 
an octet, or double quartet, Fig. 12. From each of these 
tables there is run a twenty-six wire cable to the switchboard 
where it ends in a cable made with twenty-six terminals 
placed under the switchboard. From this cable the con- 
ductors are led to the cords, locals, etc. All the tables are 
fitted for the use of the typewriter machine, which is sup- 

orted on a sliding shelf devised by Mr. W. H. Baker, which 
orms a part of the table proper, but when slid out and in- 
serted in the special slide provided for that purpose brings 
the level of the machine to the proper height. The use of 
the typewriter in the Postal Telegraph offices, it may be 
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remarked, has become quite general. It is found to be a 
great relief to the operators, who are able to do their work 
more quickly and accurately than by hand. The machines 
are the property of the operators, and each table contains 
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of these is the arrangement whereby the condensers are 
dropped in through the centre of the table, their ends, with 
the discs and numbers of plates on, being flush, or nearly 
so, with the top of the table. 


This is rendered possible by 
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Fig. 12.—PostaL TELEGRAPH STANDARD OCTET OPERATORS’ TABLE. 


eight small closets for the reception of the machines when 
not in use. 

It will also be observed that the usual partitions hereto- 
fore employed in the quartet tables are here missing. One 
of the objects of the partitions was to confine the signals 
of the sounder so that they should not interfere with those 
of the operator’s neighbor, but this has become unnecessary 
since all the sounders are housed in resonators. 
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the abandonment of the partitions, which also gives free 
access to the binding posts of every instrument. 

The main line instruments are of the Western Electric 
Company’s make, the keys, sounders and switches being 
manufactured by J. H. Bunnell & Co. These switches are 
mounted on hard rubber, are heavily plated, and are pro- 


vided with a specially designed spring clip ensuring an 
absolute contact. f 


Line 
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Fig. 18.—JONES DYNAMO QUADRUPLEX AS EMPLOYED BY POSTAL TELEGRAPH-CABLE Co. 


The general arrangement of the main line instruments 
on the quadruplex tables is much the same as that hereto- 
fore in vogue, with a few notable improvements, which 
facilitate the chief operators’ work. The most noticeable 


The resonator or hood in which each sounder is placed is 
mounted on a brass standard eight inches in height, which 
is secured under the table by a wing nut. This standard is 


(Continued on page 847.) 
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THE NEW POSTAL TELEGRAPH BUILDING AND 
ITS PLANT. 
HERE is a tendency among electrical engineers to 
look upon the field of telegraphy as hackneyed and 
uninviting. By the ordinary electrician it is assumed that 
the art has little that is new to offer; by the public 
it is assumed that the telegraph, being a “monopoly,” is 
unlikely to foster and develop anything really novel or 
meritorious. The fact is, however, that on its technical 
side, the telegraph is progressive, not perhaps so much so 
as the newer electrical arts, but still capable of demonstra- 
ting steady improvement. Upon the commercial side of 
the industry, the Postal Telegraph-Cable Co. by a con- 
tinuous existence in opposition and competition for more 
than ten years, as well as by its swift strides in prosperity 
and importance, has shown that there never was a time 
when a better rivalry existed than to-day. 

We have devoted our current issue to a detailed 
description of the new headquarters in which the Postal 
Telegraph-Cable Co. has established itself this week, and 
venture to believe that our readers will find a great 
many features of interest in the exhaustive article that so 
fully occupies these pages. As a simple matter of fact, it 
may be stated that the Building exemplifies in a variety of 
ways the latest advances in a wide range of electrical arts, 
many things having been done there that had either not 
been done before, or had not been done on so large a scale. 
The telegraph plant possesses many new features and 
improvements, and the electric elevators, the dynamotors, 
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the generating plant, the switchboards, the lighting, the 
wiring, etc., are all the Jatest and best of their kind. It is 
a matter of congratulation thus to find a company engaged 
in the oldest electrical industry able, by means of its suc- 
cess and its intelligent management, to encourage the most 
recent developments in the newest electrical industries, and 
thus to manifest how strong a bond of union exists between 
them all. 


LEGAL NOTES. 


FEEDER AND MAIN PATENT LITIGATION. 


EDISON ELECTRIC LIGET COMPANY vs. F. P. LITTLE ELECTRICAL 
CONSTRUCTION AND SUPPLY COMPANY, THE BINGHAMPTON 
STATE HOSPITAL, et al. 


EDISON ELECTRIC LIGHT CoMPaNY vs. E. G. BERNARD CoM- 
PANY, ISAAC ARNOLD, JR., et al. 


UNITED STATES CIRCUIT COURT, NORTHERN Dist. oF N. Y. 


On Motions for Preliminary Injunctions: Judge Coxe, sitting 
in New York. Wednesday, April 11, 1894, declined to enjoin the 
F. P. Little Electrical Construction & Supply Co. It appeared 
that most of the directors of the F. P. Little Company were also 
directors in the Buffalo General Electric Company and not in a 

sition to contest the validity of the Edison patent. Judge 

xe im d a bond of $5,000 upon the defendants as security 
for possible damages. 

In the Bernard case the Court sustained the demurrer of the 
E. G. Bernard Co., viz., that the suit was on nine patents and too 
multifarious. This disposed of the motion for injunction for the 
present. Judge Coxe allowed the complainants twenty days to 
amend their bill. 


INJUNCTION UNDER THE EDISON FEEDER PATENT.—EDISON 
ELECTRIC LIGHT CO. vs. THE N. Y. INS. WIRE CO. 


In the U. S. Circuit Court, in this city. last week, Judge Coxe 
granted an injunction, against the New York Insulated Wire Co., 
under the Edison patent No. 264,642, of Sept. 19, 1882, relating to 
feeders. This is understood to relate to the work done under con- 
tract at the World's Fair by the New York Insulated Wire Co., 
who, however, state that they are not in the construction busi- 
ness themselves, being simply manufacturers of insulated wires, 
cables, tapes, etc. 


SOCIETY AND CLUB NOTES. 


AMERICAN METROLOGICAL SOCIETY. 


THE annual meeting of the American Metrological Society 
will be held in Washington, D. C., on Friday, April 20, at 2 p. m., 
at the Columbian University. 

Prof. T. C. Mendenhall will oo. on the International Elec- 
trical Congress at Chicago. Prof. A. A. Michelson will give an 
account of his work at the International Bureau (near Paris) in 
determining the value of the metre in terms of wave lengths of 
light. The Committee on Color-Standards will make an interest- 
ing report. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


THE 86th meeting of the Institute, will be held at Headquarters, 
12 West 31st Street, New York City, on Wednesday, April 18th, 
at 8 p. m. A paper will be presented by Mr. I. H. Farnham of 
Boston, on the Destructive Effect of Electrical Currents on Sub- 
terranean Metal Pipes.” The paper will be fully illustrated with 
lantern slides. Prof. G. W. Plympton of Brooklyn, has been in- 
vited to open the discussion. In order to utilize the lantern slides 
at Chicago, the meeting of Western members in that city will be 
deferred until Wednesday, April 25, at 8 p. m., at the Armour 
Institute, 88rd Street and Armour Avenue. Mr. Arthur V. Ab- 
bott of Chicago, has been invited to read the paper at the latter 
meeting. Mr. B. J. Arnold will open the discussion. 


ELECTRICITY IN RELATION TO THERAPEUTICS. 


Mr. H. NEwMan LAWRENCE, Member Institution Electrical 
Engineers, England and Fellow American Electro-therapeutic 
Association, proposes to deliver a course of ten lecture demonstra- 
tions on the above subject, at the Brooklyn Polytechnic Institute, 
commencing Wednesday, April 18th, at 4 P. M., . a 
sufficient number enter for the class. The remaining days (either 
one or two per week) and time will be arranged as far as possible 
to meet the convenience of those attending. 
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T from the table by a soft rubber washer on each 
side and tubing through the hole in the table of the same 
material to prevent transmission of sound through the 
table top. The back of the hood is made of indurated fibre, 


Fid. 14.—JONES POLAR RELAY. 


this being found to have excellent damping qualities, the 
sounder signals being desired from the open side only of 
the resonators. To the side of the hood is attached a 
spring holder in which the received messages are placed. 
Baskets of wire attached to the brass lamp fixture in the 
centre of the table take the place of hooks for the reception 
of messages to be transmitted, each basket having a card 
holder, in which appears the name of the office in communi- 
cation with that table. The main line currents are brought 
to the table in cables distinct from the other wires, which 
terminate on hard rubber base switches. Each quartette 
table is lighted by an incandescent lamp and the general 
illumination of the room is effected by Lemaire arc lamps 
suspended at a height of 10 feet 6 inches from the floor. 


IX.—THE QUADRUPLEX, REPEATING AND LOCAL CIRCUITS. 


The quadruplex system employed on the Postal-Tele- 
graph lines is that devised by the chief electrician of the 
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Fia. 15.—JONES QUAD. TRIPLE MAGNET No. 2 RELAY. 


Company, Mr. Francis W. Jones, and is shown diagram- 
matically in Fig. 13. Here p, pn’, D°, D* represent four 
dynamos. Two of these dynamos are of low potential 
(one plus and one minus) and two are of high potential (one 
plus and one minus), and they are connected to a new style 
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of pole-changer, marked r c, through a four-button switch 
8 W. 

Pc makes four contacts, 1 and 3, when it opens, and 2 
and 4 when it closes. Contacts 1 and 2 are adjustable 
springs and continuity preserving, as the end s of the lever 
of pc moves up or down. The contacts 3 and 4 are fixed, 
and a space occurs when the end L of pc moves from one 
to the other. The ends of lever L and s are insulated by i 
from one another. It will be seen that the dynamos are 
connected as follows: One hundred minus to contact 1, one 
hundred plus to contact 2, three hundred minus to contact 
3, three hundred plus to contact 4. Two wires lead from 
Pc to an improved form of single transmitter s Tr. One 
wire connects L with contact point c, the other wire con- 
nects s with the lever 1’. The spring y of s T connects 
through a three-point switch, and a regulating resistance 
R with the dividing point of the relay N. PR is a 
polarized relay, and 1c is an induction coil having three 
windings of one hundred ohms each. Two of these wind- 
ings are included in the main and artificial circuits in the 
usual differential manner. The third winding is connected 
with the third electromagnet, marked u', of the relay N. 


B LB’ 
D 40 Volts A cia dicate 
E 
Fic. 16.—PostaL TELEGRAPH STANDARD QUADRUPLEX—LOCAL 
CONNECTIONS. 


The electromagnets m and u are in series differentially in 
the line and artificial circuits, the total resistance of both 
magnets in either circuit being about 300 ohms. The polar 
relay r R shown in perspective in Fig. 14, has the usual 
resistance of 400 ohms in each winding. 

The resistance R between the three-point switch and N is 
for the purpose of reducing the potential of the dynamos 
when it is desired to work a line circuit of shorter length 
than is designed for the normal potential of the machine. 
Thus from the same dynamos several quadruplex circuits 
of varying lengths or resistances may be worked, provided 
the normal potentials of the machine are adapted to the 
circuit of highest resistance. The diminution caused to the 
incoming current by the insertion of R is counterbalanced 
on the relays largely by the greater quantity of the incom- 
ing current that will go to earth via the artificial circuit, 
thus traversing two sets of relay convolutions. 

Number 2 relay, vN, is shown on a large scale in Fig. 15; 
A and a’ are the differential main line electromagnets con- 
nected up in series. k is the electromagnet through which 
the secondary circuit of the reversal coil 1c, Fig. 13, is con- 
nected. The lever of the relay is made of aluminum and 
carefully counterbalanced by giving the armature lever of 
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A’ an angular shape. An inspection of Fig. 13 will show 
that the outgoing currents passing differentially around 
the reversal coil 1 c produce no effect upon the third 
winding connected with magnet u'. The incoming signal- 
ing current, however, during its approach and retreat sets 
up in the secondary coil of 10 induced currents which 
momentarily energize electromagnet Įm? which holds the 
lever of the relay in opposition to the force of the retractile 
spring. 

The local circuit and repeating arrangements are new, 
and very simple in operation, and the system is thought to 
be much in advance of any at present used, being perfectly 
elastic. The locals of any set in the room can be made to 
repeat into those of any other set and while so doing can 
be cut clear of the other set, at either table, for the purpose 
of balancing, etc. The arrangement also permits a set of 
loops or single legs to a branch office to be put on, while 
so repeating, to take a drop copy, the office at which these 
legs terminate having the same control over the circuit as 
the main office has. Legs to branch offices can also be con- 
nected to any set, giving them the same facilities as the 
main office on that set. The connections are shown in the 
accompanying conventional diagram, Fig. 16, showing the 
table instruments and switches and the spring jack con- 
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completes the circuit tnrough the leg to the ground at the 
branch office, and gives the operator there control of the 
circuit. 

When it is desired to have the locals of one set repeat 
into the locals of another, as, for instance, to give Boston 
a through Chicago connection, the switch to the left on one 
of the sets is thrown to the left, as shown at c. This 
throws the current off and substitutes the resistance R for 
it. A flexible cord with a wedge at each end then con- 
nects the two jacks of the sets that are to repeat. The 
circuit now, instead of being completed through the pin P 
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Fia. 17.—PosraL TELEGRAPH STANDARD QUADRUPLEX—MAIN LINE CONNECTIONS. 


nections at the loop switch, or, as it is termed, by Postal 
chief operators, the “leg board.” The main lead a of the 
40-volt local machines runs past all table pockets of the 
wire ducts in the floor, and is tapped at each pocket by a 
wire running to a fuse block on the table, as shown at B and 
B’. From the fuse block taps are made for each local cir- 
cuit on the table. The regular connections are from the 
fuse at B to the 3-point switch c, thence through the key K 
and the local magnet of the transmitter T to the fixed post 
of the 3-point switch p; from there to the spring jack J at 
the leg board and thence normally through the pin r and 
the 150 ohm resistance R tothe ground. All legs to branch 
offices which are to be worked on duplex and quadruplex 
sets are equalized to this resistance and are brought to the 
board on single cords and wedges under the jacks at J and 
. The insertion of a wedge with its metallic face down 
on the shoe cuts out the upper portion of the spring jack, 


and resistance R to the ground, is extended through the 
cord x to the shoe of the jack at 3, thence to the 3-point 
switch p', through the local points of the relay R, the 
magnets of the sounder s', the 3-point switch ci, through 
the pin at Pi (not shown in the sketch) and the resistance 


` R' to the ground. In this way the armature of the relay 


R operates the transmitter T. Fig. 17 shows the main line 
connections. 

It is frequently desired to take a copy of matter passing 
through from one circuit to another in this manner, as, for 
instance, in a newspaper special where the same matter is 
to be transmitted fom Washington to both New York and 
Boston. By removing the pin at P! and inserting the wedge 
w with its metallic face upwards, the circuit is completed 
through the leg to the branch office in place of the resist- 
ance R'. It often happens when sets are repeating into one 
another that it is desirable to cut one set clear of the other 
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to balance or adjust instruments. Heretofore it has been 
necessary to run to the leg board and make changes to 
enable one to do this. By throwing the switch p to the 
left, the jack is shunted out and the circuit completed 
through the pin r and the resistance R direct, debarring all 
interruption from either the other station or the branch 
office. 
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Fid. 18.—WEINY REPEATER ARRANGEMENT, POSTAL TELEGRAPH 


YSTEM. 


switches towards the centre. One side of the diagram only 
has been referred to, the other being identical. Every 
contingency is provided for by this arrangement. 

The Weiny repeater is used for Morse wire repeating pur- 
poses. These sets comprise two Weiny relays, two transmit- 
ters and two keys. The relays are constructed with three 
coils,two corresponding to those of a regular Morse relay and 
wound to 250 ohms; the third, differentially wound, being lo- 
cated on top of and between the othertwo. This third coil 
has an adjustment independent of the lower ones, and is 
wound to 20 ohms each way. The local points of each relay 
control the magnets of the corresponding transmitter. 
These locals are fed in the same manner as the Morse set 
locals, from the fuse block on the table, their circuit being 
completed through a 200 ohm coil back of the main switch- 
board to the ground. 

Referring to the diagram, Fig. 18, the wedges w and w! 
are located under the spring jacks of the switchboards. On 
inserting the wedge w in the line jack the circuit is ex- 
tended through the main coils of relay R, thence to the 
spring point st of the transmitter T! (which is controlled 
by relay RI) through the post Pr! and the key k to the other 
face of the wedge and to the line. The other line is put 
through the wedge w' in the same manner, It is evident 
that the movements of the armature a of the relay R, 
controlling transmitter T, will operate the circuit made 
through the wedge Wi, by opening and closing the 
points of post P and spring contact s, the other circuit 
being operated by armature a! of relay R in the same 
manner. The deadlock which would ensue by both arm- 
tures falling on the back stop is prevented by the extra mag- 
nets x and x!. The current fed through the fuse F splits on 
the post 8 and passing differentially through x the ends go to 
transmitter T!, one connecting to the bar direct, the other 
through the post c' to the same bar, the circuit terminating 
through a 200 ohm coil to the ground. With either trans- 
mitter closed, the corresponding extra magnet is dead, the 
differential coils neutralizing one another. When the 
armature a! and relay R is released, opening transmitter 7 
and also the circuit of wedge w, the tendency of the arma- 
ture A and relay R to fall back and create a deadlock is 
checked by the extra magnet x, which, immediately on the 
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opening of the transmitter T’, cutting one side of its differ- 
ential coils at C, becomes an active magnet holding the 
armature a' down until transmitter T! is again closed. A 
convenient four-point switch is attached to ‘the base of 
each transmitter which cuts the main lines clear of each 
other and by the same motion throws off the extra locals. 
Fig. 19 shows a section of one of the repeater tables. 


X.—-THE PNEUMATIC DISTRIBUTING SYSTEM. 


In an office of such magnitude, handling thousands of 
message 8 be hour, it is of the utmost importance that the 
messages be distributed with dispatch and with the least 
amount of physical manipulation by individuals. This has 
been accomplished by the application of the Miles pneu- 
matic tube system which connects the gallery and the 
operating room with the operators and with the receiving 
offices on the first floor of the building. The gallery, in 
fact, contains twelve pneumatic tube inlets which connect. 
with the operating floor ; three to the receiving department. 
on the ground floor; one to the executive offices, and one 
to the book-keeping department. The mechanical opera- 
tion of this system is well worthy of a short description 
which will be aided by referring to Fig. 20. An air pump 
feeding an air reservoir delivers pressure at two pounds 
which is carried all about the room to the various outlets 
of the operators’ tables. At each station there is a com- 
bination valve shown at a v ands v. When no carrier is 
passing through the tubes, the stop valve s v is open and 
the air valve a v closed, so that when no messages are being 
carried no air is wasted. When the carrier is inserted in the 
tube, however, the stop valve s v is thrown over and closes 
the tube outlet at the station, the valve being held closed 
by the spring latch I. This same movement, however, 
opens the air valve a v and admits the air pressure behind 
the carrier which is sent on its way through the tube until 
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Fig. 19.—A SECTION OF THE REPEATER TABLES. 


it is thrown out at the other end. Each end of the tube is 
provided with similar valves. In order to relieve the 
operator of the necessity of opening the stop valve, or 
rather closing the air valve, when the carrier has arrived 
at the other end,—which would be necessary in order to 
avoid the loss of air pressure,—an electrical device has been 
introduced by Mr. Jones consisting of an eleetro-magnet M 
and the spring s inserted in the path of the carrier. 
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Normally, the circuit of the electro-magnet is open. When 
the carrıer, starting from the lower end of the tube, for 
instance, reaches the other end it presses the spring s“ 
against the contact and closes the circuit. This energizes 
the magnet m which attracts an armature attached to the 
latch I. This releases the stop valve s v which, in falling, 
closes the air valve. Fig. 31 shows in section the actual 
construction of the air valve. 

Besides this expeditious method of handling messages 
between the gallery and the floor, a very effective system 
has been arranged for handling and distributing messages 
in the gallery itself. We can best illustrate this by taking 
the case of a message, say, from Washington to Boston. 
When the message reaches the New York office from 
Washington it is sent by tube to the gallery from the table 
upon which it is received. A boy takes it from the tube 
and gives it to a clerk seated before a rack of pigeon holes 
open at both sides and numbered to correspond with the 
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Fic. 20.—D1aGRAM SHOWING ARRANGEMENT OF PNEUMATIC Dis- 
TRIBUTING SYSTEM. 


tube that goes to the Boston table on the floor below. 
Another boy then takes the message from the back of the 
pigeon hole and puts it in the tube corresponding in number 
to the pigeon hole from which he took it, that is, the 
number of the Boston table. Arrived there, it is trans- 
mitted by the operator to its destination. There are six 
racks of these pigeon holes identical in shape, and identi- 
cally numbered ; thus, when there is a heavy rush of busi- 
ness, six clerks can be employed simultaneously to distribute 
the messages in proper pigeon holes, without one interfer- 
ing with the other; while, when business slackens up 
towards the end of the day the number can be reduced 
correspondingly, the arrangement being such that just the 
required number can be kept at work to suit the amount of 
business at any one time. After the messages have been 
transmitted by the operators they are gathered up by boys 
and brought up into the gallery and classified alphabeti- 
cally in pigeon holes and remain there during the day on 
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which they originated, easy of access for inspection and 
correction, if necessary. On the night of the same day 
they are all transferred to a duplicate set of pigeon holes 
where they remain twenty-four hours. They are then 
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Fid. 21.—SECTION OF PNEUMATIC VALVE. 


bundled and taken to the book-keeping department. The 
gallery also contains a desk for the service clerk. 

The Company has also looked well after the comfort of 
its employees; retiring rooms being fitted up for both 
male and female operators, all of whom are provided with 
lockers, built of iron lattice work thus permitting thorough 
ventilation, and each provided with individual locks. A 
space has also been laid ont for a restaurant. Back of 
the operating room is the book-keeping department in 
which the cable accounts are kept of the entire lines, and 
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Fia. 22.— THE New TORK City SWITCHBOARD. 


all New York City business. Here also are provided 
storage rooms for the messages, which are kept six months 
before being destroyed. 

There are sixty branch offices of the Company in New 
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York City and for their usea special switchboard, Fig. 22, is 
installed at the east end of the room. A special board has 
been provided to equalize the resistance of the branch 
loops or legs, so that they can be brought up to any 
desired resistance, or reduced, as may be necessary. 

The entire work involved in the telegraphic equipment. 
was designed by or carried out under the supervision of 
Mr. Francis W. Jones, chief electrician of the Postal Tele- 
graph Cable Co. In this he was ably assisted by Mr. 
Minor M. Davis, assistant electrician, who had immediate 
charge of the wiring and carried out the plans and equip- 
ment of the operating room. Mr. John F. Skirrow super- 
vised the running of the wires to the tables and the proper 
connection of the instruments, a work requiring much care 
and ingenuity. Mr. H. Gref, an old employé of the Com- 
pany devoted his attention specially to the wiring behind 
the switchboard, in which particular work he is said to 
have no superior. He was ably assisted by Mr. Arthur 
d’Romtra. 


XIL—THE SPRAGUE-PRATT ELECTRIC ELEVATORS. 


As complete, perfect and interesting as are the various 
electric equipments of the Postal Telegraph Building, there 
is none which is of more interest, whether regarded as a 
remarkable mechanical and electrical combination, or as the 
forerunner and prototype of a new industry, than the 
Sprague-Pratt electric elevator plant. 

All other features mark a perfection of detail in indus- 
tries and practices already well known but brought to re- 
finement by years of development and with poe 
sufficiently numerous to involve no material risk in their 
adoption. The electric elevator for high speed duty was, 
however, an unsolved problem, and one which the combined 
knowledge and prophesies of somewhat antagonistic inter- 
ests declared to be beyond the possibility of electro- 
mechanics. 

It is hardly necessary to say that in view of this state of 
affairs, which much resembled that 
existing when the Richmond Elec- 
tric Railroad was first projected, 
the decision to depend upon elec- 
tricity for the service of a building 
of this character was a very grave 
one; failure meant a most serious 
blow to the finances and reputation, 
not alone of the inventors and 
engineers, but to everyone con- 
cerned in the erection and operation 
of the building. 

It is fortunate that an unusual 
combination existed which made 
this venture possible. There was 
first a broadgauge and confident 
man who reposed implicit confi- 
dence in a Building Committee com- 
posed of men of daring and long 
experience, ably supported by an 
architect of exceptional mechanical 
knowledge and skill. Their decision 
was made after an investigation 
of two experimental machines, for 
they could be hardly considered 
more than that, which, while show- 
ing the vital elements of construc- 
tion, were of only one-half the 
capacity required, and with many 
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ae ordinarily determined by time largely undeter- 
mined. 

The plant as finally developed is also of interest as bein 
practically the result of individual confidence, work and 
risk, on Mr. Sprague’s part, during a time of grave financial 
depression, and when electrical enterprises were unfor- 
tunately under a cloud. The requirements and guarantees 
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ELEC.ENGR.W.Y 
Fia. 24.—ARRANGEMENT OF Four Way AND Two EXPRESS 
MACHINES IN SUB-BASEMENT. 


were, in brief, to duplicate first-class hydraulic service in 
speed, control, safety and capacity, to improve upon some 
of its characteristics, and to occupy less space. It was 
further promised that the cost of operation would not ex- 
ceed one-half that of a corresponding hydraulic plant. In 
short, the issue was made in the broadest possible manner 
between the hydraulic and the electric elevator for the 
highest class of service. 

he problem was a hard one. Its solution has taken the 
most serious effort and represents the result of four years’ 
incessant work, involving a radical departure from existing 
precedents and the solving of many novel mechanical and 
electrical problems. The result was shown in the letter 
accepting the plant, written after weeks of the severest 
sort of duty, with open and closed cars on freight and pas- 
senger service, carrying loads as high as 3,500 Ibs., and 
under conditions taxing the operation of a machine to the 
utmost. 

It seems to warrant Mr. Sprague’s prediction that he would 
write the epitaph of the hydraulic elevator as that of the 
horse car had been written at Richmond, and the truth of 
the statement on the part of one of the Building Commit- 
tee, that the signing of the Postal Telegraph contract was 
that epitaph. 


XII.— THE SPRAGUE ELECTRIC PLANT IN DETAIL. 


We will now describe in detail, as far as may be, the 
features of the plant which is to play so important a part 
in the future of the elevator industry, first giving a general 
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description of the layouts, and then of the particular 
features of operation. 

The elevators are divided into three groups, or pairs, 
two sets being “way ” elevators, stopping at all floors ex- 
cepting the 12th and 13th and arranged with one general 
frontage, a gang-way in the middle and the main stairs 
winding around one set. The remaining set constitute the 
‘“‘ express ” elevators, and stop only at and above the 11th 
floor, being practically private elevators for the Postal 
Telegraph and Commercial Cable offices, operating room 
and restaurant. This set is placed in the rear of one pair 
of way elevators and separated from them by the main 
stairs. All cars have independent platforms fitted with 
centrifugal governors set to be operated at 600 ft. car speed 
by standing ropes. The car finishes are of ornamental 
bronze of the usual type. The way cars are a fifth larger 
than the express and have four hoisting and two counter- 
weight ropes, while the latter have two hoisting ropes less. 
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Coming now to the machines in the basement, the dis- 
tinguishing features of the electric plant become pronounced, 
and first, and by no means the least important, is the space 
occupied; for here, on account of the peculiar disposition of 
the cars and the position of the foundations and the party 
wall, six machines, two at right angles and above the other 
two, are placed in a space about 30 feet square, with ample 
room for at least eight more machines, all self contained, 
each perfectly independent, and with every facility of 
access and for renewal of any part. 

Briefly described, the machine is of the horizontal mul- 
tiple sheave type with a traveling crosshead and friction- 
less nut driven by a screw revolved by a motor directly 
connected and governed by a pilot motor and rheostat. 

A reference to the elevation, Fig. 27, will show the general 
mechanical construction. This consists of a heavy main 
beam carrying the traveling crosshead and lower screw 
bearing, with special castings bolted at each end, one carry- 


Fia. 25.—FIXED AND MOVABLE SHEAVES OF EXPRESS MACHINES, AND SCREW AND MOVABLE SHEAVES OF ONE WAY MACHINE. 


The required loads are directly, and the speeds inversely, 
proportional to the floor areas, those for the way cars being 
2,400 Ibs. live load at 325 ft., and for the express cars 
2,000 lbs. at about 400 ft. The speeds running light are 
about 10 per cent. higher. These are the present normal 
speeds, but the motors have been found to be of such 
abundant capacity that the speeds can be increased to 450 
ft. for the way and from 575 to 600 ft. for the express 
without difficulty or straining. 

The shaft and overhead work is identically the same as 
in first-class hydraulic plants, and variable chain counter- 
weights are used to make the pull equal at all points of the 
hoistway for any given car load. The lower landing is at 
the street level, with pit extending into the basement. The 
hoisting ropes lead directly to the outboard sheaves of the 
hoisting machines in the sub-basement and dividing on 
either side of the crosshead, pass around the sheaves, 10 
geared for the way and 12 geared for the express, and are 
anchored to the head of the machines. So far, with the 
exception of the control, the practice is that of the horizon- 
tal hydraulic elevator. 


ing the fixed set of sheaves and the other the thrust bear- 
ing, brake and motor. The regulating apparatus is inde- 
pendent and self contained and is placed on the wall. From 
the car to the system of multiplying sheaves this machine 
and the horizontal hydraulic elevator are practically the 
same. The crosshead, however, marks the point of depart- 
ure in the two types, and this is the one at which the 
troubles of the hydraulic elevator begin, and also the one 
from which the Sprague-Pratt electric elevator marks its 
evolution in elevator practice. 

In the hydraulic machine this crosshead is rigidly 
attached to the end of a rod terminating in a piston mov- 
ing in a cylinder having an inside length equal to the lineal 
movement of the crosshead. This cylinder in the vertical 
type of hydraulics varies from 30 to 45 feet in length with 
from 3 to 8 sheave multiplications, and in the horizontal 
types the multiplication runs as high as 12 with correspond- 
ing diminution of length of cylinder and increase in cross 
section. Whatever the gearing, however, the length of 
cylinder is a function of the car travel. In this electric 
elevator, the crosshead being moved along a screw sta- 
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tionary so far as lineal movement is concerned, there is, 
with any given number of sheaves, only one variable, the 
length of screw, and, for all heights above about 90 feet, 
the electric machine has an advantage in matter of length 
which, with increased rises, becomes of great importance. 

Turning now to the operation of this machine, there are 
four features claiming special attention, each unique in 
character and marking a radical departure from all other 
elevator practice. These are the nut, screw and bearing, 
the brake, the motor and the regulating apparatus. 

The hoisting nut being the first step in order, its connec- 
tion with the traveling sheaves is the first thing to con- 
sider. Fig. 26, shows the nut pointing in the opposite 
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Fig. 26.—ELEVATION OF CROSS HEAD AND CROSS SECTION OF 


SAFETY AND BALL Not. 


direction from that shown in Fig. 27. It will be seen, 
however, that it joina the crosshead of the traveling sheaves 
by a conical seat. There is no fastening between the nut 
and the crosshead, the continual weight of the car always 
keeping them in contact, and the friction at this point be- 
ing greater than between the nut and the screw enables 
the latter to transmit a straight line movement to the cross- 
head when the screw is revolved by the motor, and also to 
revolve the screw and drive the motor as a dynamo when 
the mechanical brake releases the screw to allow the car to 
descend. These are the normal functions of hoisting and 
lowering. There are several other distinct functions of 
this nut which will be described under the head of 
“ safeties.” 

To continue the line of transmission of power, it will be 
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unnecessary to enter here into the reasons for the many 
failures, or to explain how difficulties have been overcome 
in this machine, for these are in the nature of trade secrets. 
That the difficulties were many is apparent when it is stated 
that it took over a year to learn how to make the ball nut 
itself, nearly three years to bring it to perfection; and the 
mechanical features now characterizing it and the physical 
treatment of the metal itself are as essential as putting the 
eye into the point of a needle fora sewing machine. There 
seems to be no other way of getting at the result required 


except by the methods adopted. 


This accounts for the opinion freely expressed by some 
of the best known manufacturers and experts some time 
ago that this nut was an impossibility. But this is not the 
first instance of an “impossibility ” becoming a possibility, 
and the practical operation of the nut speaks for itself, as 
well as the fact that there is practically no wear on it, the 
metal at the surface and for some distance below being 
glass hard. So free is this machine from static friction that 
it is possible to start the car with a very slight increase of 
current over the normal hoisting current, provided time be 
taken so that the work done in acceleration is small com- 
pared to the work of lifting. 

A test was recently made on a Fairbanks testing machine 
in New York to determine the liability of balls crushing 
under normal or extra working strain, and to settle once 
for all any doubt as to their ability to stand the duty re- 
quired of them. Ten balls of two different makes were 
put under crushing strains, and required from 20,000 to 
40,000 pounds to break each of them. Since the workin 
pressure varies from 50 to 125 pounds per ball, there woul 
seem to be margin enough to satisfy the most exacting. 

The nut system is a compound one, for, besides the 
working ball nut there is another, called the safety nut, 
keyed to it, and between the two is a powerful sprin 
under compression. The operation of this latter nut wi 
be described under the “ safeties.” 

The screw is a specially forged bar of high carbon steel 
with a peculiarly shaped thread. It passes through the 
clearance hole in the steel trunnion crosshead which carries 
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seen by Fig. 26, that the only points of contact between the 
nut and screw are by a chain of balls which occupy twelve 
threads, and are shown entering and leaving the ends of the 
nut through a tube which takes the balls as they leave one 
end and returns them to the other end at a tangent to the 
line of travel between the threads of nut and screw. This 
is one of the most vital points of the elevator apparatus, 
and herein lies one of the most potent reasons of its suc- 
cess, the reduction of friction by rolling instead of sliding 
surfaces on almost all parts under pressure ; for, not only is 
the nut so constituted, being in fact a developed spiral 
thrust bearing, but the thrust bearing at the motor end of 
the screw is taken on balls and the sheaves are carried on 
ball or roller bearings. 

All those who are familiar with the earlier operation of 
ball bearings are aware that there are many difficulties to 
overcome, and these difficulties are such as to lead man 
people to generally condemn them for heavy work and high 


speeds, notwithstanding the freedom from friction. It is 


the traveling sheaves, then through the nut system, and is 
carried at the outer end by a pivoted bearing. At the in- 
board end it terminates in the thrust bearing where the 
pressure is taken by about 220 steel balls carried in a bronze 
uide plate and bearing on specially hardened steel discs. 
he thrust of the screw being thus taken up on the inboard 
end, the strain on the screw is invariably between that end 
and the traveling crosshead, never beyond this; hence, it 
is always under extension strain, never under compression. 
Beyond the thrust plates is keyed a radially lagged iron 
and wooden pulley connected by a flexible coupling with 
the motor shaft. The function of the brake is that of 
locking the screw when at rest, and is not a means of vary- 
ing the speed. In case of accident it has the additional 
function of helping to stop the screw. It may be 
described as a compound electro-mechanical brake. The 
brake band, of steel, and leather lined, is anchored at 
one end, the hoisting side, on the motor bed frame, 
and the other end is continually pulled down by a 
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powerful spring under compression. The mechanical 
movement in opposition is through the medium of a lever 
fulcrumed on a peculiar magnet casting and having at its 
short arm end a universal socket connection to the divided 
core of a closed circuit steel magnet. This core has a 
movement of th of an inch, and with the expenditure of 
a quarter of a horse-power of electric energy has a pull of 
nearly three-quarters of a ton. It is operated by a dual 
circuit, one in hoisting, another in lowering, each possessing 
peculiarities in its action. In the event of failure of cur- 
rent for any reason, or too high a speed on the down run, 
this magnet releases the brake, in the latter case by a snap 
switch operated by a Pickering centrifugal governor driven 
by the main screw, and the brake band promptly grips the 
brake wheel softly, yet powerfully. The operation of the 
brake on the up and down movements is different, and the 
unexpected softness, yet power, of its action can only be 
appreciated and understood by an inspection and a further 
knowledge of a unique electrical action not here described. 


XIII.—THE MOTORS AND REGULATORS ON THE SPRAGUE 
ELEVATORS. 


The motor, Fig. 28, is of the 4-pole type, two poles being 
consequent, and the winding is strongly compounded. The 
field magnets are of a special grade of steel. The direction 
of current in the field coils and armature is never reversed, 
and the machine is never demagnetized, because, in hoist- 
ing, the line E. Įm. F. predominates, while in lowering, the 
reversed E. M. F. of the motor is the only active one in the 
armature circuit. It should be remembered that this type 
of elevators is differentiated from all other electrics in that, 
like the hydraulic, it always works against gravity ; the 
motor takes current from the line in hoisting, but in low- 
ering it is cut off from the line and is operated as a driven 
dynamo by the falling weight of the car. 

The armature is iron clad, is of the two path special 
slotted drum construction, has one turn of wire to each 
coil, and each turn is securely imbedded in an independent 
insulating tube rigidly held. The carbon brushes are 
double, have independent movement, and ample capacity 
to carry the full current without flashing. The neutral 
point is fixed. The machine is self-oiling and the bearings 
are independent of the field castings. 

The last individual feature of the machine to be con- 
sidered is the regulator and the method of operating it. 
This apparatus which is shown in Fig. 29, is an independ- 
ent one and connected to the hoisting machine only by the 
wires necessary for the circuits. It is, in brief, an open 
cast iron frame carrying inside a slate disc having on the 
lower side a row of bronze contact clips, and on the other, 
attached to these clips and to each other by tap screws, a 
series of grids arranged in a circle. These grids are pecu- 
liar and mark an important advance in rheostat construc- 
tion. They are about 9 inches long, 4 inches wide and 8 
of an inch thick, and are cast in a form somewhat resem- 
bling a ribbon folded on itself. They are freely flexible 
when taken separately, although iron is one of the principal 
ingredients. The exact composition is not made public, 
but it is such that the resistance averages about fifty times 
that of copper. The grids can stand a very high current 
and the temperature co-efficient, while not constant, is 
sufficiently small not to be objectionable. 

On top of the frame is carried a } h. p. motor connected 
to the car switch through a pilot board by a cable of four 
insulated wires, which operates the rheostat and circuit 
changers. The motor is coupled to a worm gear which 
carries a small pinion meshing into a spur gear on the cir- 
cuit changer and controlling cylinder. This cylinder has 
a bevel gear driving a pinion on top of a vertical shaft, at 
the lower end of which is the rheostat brush arm. This 
brush arm carries carbon brushes which bear on the bronze 
clips. There are 120 of these, and the difference of poten- 
tial between them is too small to cause any sparking. A 
quick-acting circuit breaker prevents arcing at the first clip. 
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The 3 in the car has it within his power to put 
the brush at any point of its travel and leave it there as 
long as necessary. The same rheostat is used in hoisting 
and lowering and the arm travels over the whole range of 
clips in either movement. This operation is controlled 
electrically either from the car or from the pilot controlling 
switchboard in the engine room. 

In hoisting, as seen from the car, the operator moves a 
small lever and the car starts with a perfectly accelerating 
79 no jerks or pulsations being felt. Ordinarily he puts 
the car to full speed and makes his stop N at the 
landing with one motion of the switch. If, however, he 
stops a short distance below the landing floor he can raise 
the car that distance as in a hydraulic elevator. The oper- 
ator can regulate his speed from slow to full speed, which 
last may be as high as 600 feet per minute. A small 
rheostat in the field of the hoisting motor gives a fixed ad- 
justment of about 10 per cent. variation in the maximum 
speed of the car. If the operator forgets or is unable to 
operate his switch to stop the car, there are two automatic 
stops which will only allow it to go a few feet above the 
top floor. 

The moving of the switch to “up” puts current through 
the up coil of the pilot motor, which, moving the regulator, 
connects the main motor to line, sends current through the 
armature and a progressively reduced resistance, the cur- 
rent releasing the brake and increasing the torque until the 
armature begins to turn without shock or jar, and thus 
accelerates the car in a perfectly timed progression. A 
return of the switch to “steady” instantly arrests the 
movement of the rheostat arm, checks the pilot motor by 
an automatic brake and stops the acceleration of car speed. 
A return to “stop” cuts off the current gradually but 
more promptly than the reverse movement is made. 

In lowering, the rheostat brush closes circuit on the zero 
resistance clip, and at the same time closes a circuit through 
a shunt coil on the brake magnet, releasing the brake. The 
motor now becomes a separately excited compound dynamo 
with the weight of the car to drive it. 

There is no effort of the motor exerted to aid the car in 
lowering. The friction for the weight of the car to over- 
come in order to start this dynamo load consists of that of 
the car guides, overhead sheaves, multiplying sheaves, the 
crosshead guide, the ball bearing nut, the thrust bearing 
of the screw, and all the screw and armature bearings. 
The fact that 500 Ibs. on the hoisting ropes will overcome 
this and start the motor instantly, is dae to the use of 
rolling friction on all sheaves, the nut, and the screw thrust 
bearing. 

It is impossible to attain a rapid acceleration of speed on 
the start down, for at the first position of the rheostat 
brush the torsional resistance of the armature will not 
allow the full car load to drive it above 5 per cent. of its 
normal speed, and from there to the highest resistance 
there are 120 variations of speed up to the maximum. 
Aside from this, the mechanical conditions of starting a 
screw to revolve by pressure on the nut from a limited 
force when the pitch is slight and the inertia of the arma- 
ture is considerable, renders a sudden start impossible and 
insures an even acceleration of speed independent of the 
dynamo action. When the caris within about six feet of 
the lower landing a roll on the traveling sheaves engages 
a lever that reduces the resistance in a by-path in the arma- 
ture circuit and brings the car to an easy stop at the land- 
ing independent of the operator. 

3esides the control from the car there is provided in the 
basement an unique general controlling switchboard b 
means of which the control can be taken from the switc 
in any car and transferred to the switch on this board. In 
this way general inspection, cleaning, testing, or if needed, 
replacement of any part of the regulator or machine, 
whether in the ordinary course of affairs, or in case of ac- 
cident, the hoisting of safes,—all can be carried on from 
below without an operator in the car; in fact, even while 
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in motion the control can be instantly taken from the op- 
erator and the car run from the pilot board. 

The care and attention required by an elevator of this 
type as compared with the hydraulic plant is in its favor, 
for aside from the ball bearing nut there are no more parts 
to attend to and renew than there are in an ordinary elec- 
tric elevator. The thread of the nut is hardened by a 
special process that renders it for a depth of 4 of an inch 


Fid. 28.—MoTOoR END, SHOWING CENTRIFUGAL GOVERNOR, BRAKE, 
AND THRUST BEARING STAND. 


as hard as steel can possibly be made. The thread is 
afterwards ground true and smooth. Tubes are then 
Inserted to circulate the balls from one end to the other. 
The balls are one-half inch in diameter and of standard 
make. The load per ball is not over 100 lbs, maximum. 

One of these nuts has run for 24 hours a day, for 16 
months, and was only removed twice in that time for 
inspection. The operating nuts of the Postal Telegraph 
plant, although at times under vicious duty, show no wear 
of the working thread. As illustrating the facility of 
access, a car can be slung by its ropes from below, the end 
screw bearing, the buffer nut, the working nut all removed, 
the balls taken out and inspected, the nut cleaned, and the 
whole restored and car put into operation again within 
thirty minutes. The balls in the nut can be inspected 
while the machine is in operation. 

The multiplying sheaves run on bearings which show no 
wear at all and do not require oiling or cleaning more 
than once a year. Not a drop of oil runs out of them. 
Hydraulic engineers will appreciate this, and also the fact 
that any or all sheaves on this elevator can be removed 
without disturbing any other part of the machine. There 
are four nests of sheaves on each elevator and any nest can 
be exchanged for a spare nest within five minutes after the 
ropes are slacked. It would take five hours to do this on 
a hydraulic elevator, as it would be necessary nearly to 
dismantle the whole machine to get at them. The Sprague- 
Pratt machine can be absolutely dismantled and practically 
every working part laid on the floor in an hour and a half. 


X1V.—THE “SAFETIES’”? ON THE SPRAGUE POSTAL 
ELEVATORS. 


We now come to the vitally important element of 
“safeties.” In this connection we will consider the hoist- 
ing machine apart from all electric and other safety 
devices. First, the screw : This is a bar of special forged 
steel under tension and torsion strains, and capable of sus- 
eos twenty times the heaviest load applied to it. 
Second, the hoisting nut: This is of special steel hardened 
and finished by a special process, and has shown almost no 
wear whatever in a year’s severe run under conditions 
particularly onerous. 

In addition to this is a safety nut. This nut is normally 
out of contact with the screw’s thread ; it is secured to the 
hoisting nut, and should any accident happen to the latter 
which would break its hold on the screw’s thread, this 
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safety nut, the thread of which interlocks with the screw’s 
thread to a greater depth than the thread of the hoisting 
nut, would then take the place of the hoisting nut and form 
an anchorage to hold the traveling sheaves with a grip ex- 
ceeding the strength of the screw. This would put the 
elevator out of operation, as the friction between this nut 
and the screw is greater than the friction caused by the 
pressure of the traveling sheave crosshead against it ; this 
nut would then act simply as a collar on the screw, and, 
revolving the screw, would transmit no motion to the car. 
It is obvious that the only parts of this elevator that could 
wear out so as to allow the car to fall if there were no 
safety nut, are the threads of the hoisting nut or screw. 
Therefore having a safety nut which is subject to no wear 
and the thread of which reaches nearer the centre of the 
screw than does the thread of the ball nut, a condition of 
safety is reached which is independent of the wearing out 
of the machine and also independent of any automatic 
safety devices. But it may be remarked that special pro- 
cesses of manufacture, amply tested by severe duty, insure 
an exceedingly low rate of depreciation on the ball nut 
“and screw. 

There is another safety in the nut system, however, 
warranting special mention. As before stated, the hoist- 
ing nut is only held from revolving by its friction against 
the crosshead; when the nut gets to the upper limit of its 
travel the safety nut meets a solid collar on the screw 
which stops its travel and causes it and the ball bearing 
nut to revolve with the screw, thus stopping the travel of 
the nut absolutely without stopping the motor, and allow- 
ing the traveling sheaves to be stopped simply by the 
weight of the car. This stop has been made at full speed 
without any injury whatever. Of course this never works 
when the upper limit switch is in proper order, and there 
is nothing about this last to get out of order. Hydraulic 
elevators have been known to knock out their cylinder 
heads or otherwise wreck themselves when their upper 
limit valve failed to work. 
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Fic. 29.—RHEOSTAT, PILOT MOTOR, AND CONTROLLING CYLINDER 
FOR ELEVATORS. 


Another important function performed by the hoisting 
nut in a very simple and direct way is its action as a slack 
cable device, and there is no more dangerous annoyance 
common to all rope elevators than the paying out of slack 
cable when the car is stopped by some obstruction in its 
path while descending. The usual result is either that the 
obstruction gives way and the car falls to the extent the 
cables have paid out and perhaps breaks them by the 
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shock; or else the operator starts to hoist the car after 
the cables have slipped off of the sheaves or winding drum 
and in so-doing cuts and kinks the cables into a useless con- 
dition. This is liable to happen to any horizontal hydraulic 
elevator. 

With the ball bearing hoisting nut the result is very dif- 
ferent, the action being as follows: The car descending at 
high speed and driving the nut along the screw, revolving 
the screw and armature thereby, meets an obstruction, the 
pressure against the nut is reduced to ony that given by 
the weight and sag of the ropes, and the working nut recedes 
slightly which allows the spiral spring between the safety 
and ball bearing nuts to extend and force the safety nut 
against the back of the screw’s thread. The friction then 
between the nuts and the screw is greater than between 
the safety nut and the crosshead ; therefore the hoisting 
nut at once revolves with the screw, its travel along the 
screw ceases, and it checks the travel of the traveling sheaves 
before the cables are really slack. This action has been 
tested with a car stopped by its centrifugals when going 
600 feet per minute. 


It is moreover evident ‘that if the screw should become ` 


free to revolve unchecked by motor or brake, an improb- 
able contingency under normal conditions, the weight of 
the car would not cause the screw to revolve at a speed at 
all comparable to a free fall. In any event there remains 
the rubber buffer at the lower end of the screw to cushion 
the end of such arun. The use of the buffer as well as the 
frictionless character of the nut have been most effectively 
illustrated by actual drops from heights up to the 12th 
story. This buffer nut can stop a car going at a speed of 
800 feet per minute in 18 inches without starting a bolt 
or fastening. 

Assuming then that the car is perfectly safe for any load 
that it will be called upon to carry, it only remains to 
establish an absolutely safe connection between the hoist- 
ing machine and the car. Experience has shown that 
owing to the size and number of hoisting ropes used on 
passenger elevators and the care that is taken of them 
there has never been an accident due to the actual break- 
ing (other than at fastenings) of the ropes on passenger 
elevators. Ropes, however, have been known to pull out, 
or break away from their fastenings. This, therefore, is 
the last point necessary to establish the fact that this 
elevator is absolutely safe. 

The rope fasteners used on the Sprague-Pratt elevator 
consist of a solid body of metal which has a double spiral 
groove; the ropes enter this groove by being passed through 
a loop in one end, wound twice in one groove, passed 
through a loop in the other end, returned in the other 
groove in spiral convolutions between the first winding 
and out through the loop in the first end. This engages 
about three feet of the rope, instead of about three inches 
which other rope fasteners hold. There is but one way 
a rope can be put in this fastening, and it will hold almost 
any size rope equally well. Tested in a Fairbanks testing 
scales, it took 10,500 lbs. to break a five-eights inch iron 
wire rope, which gives this rope a higher rating than 
quoted by the makers in their catalogues. The engineer 
in charge of these scales stated that other rope fasteners 
usually break the rope at from one-half to three-fourths of 
the rated strength. 

Besides the lower limit switch already described, there 
is an upper limit switch for cutting off the current. This 
is a double operating and self-cleaning lock snap switch 
moved by a roll on the crosshead, and cuts off the current 
in hoisting at the upper limit, allowing the brake to come 
on. Onthe reverse movement the circuit is closed for 
hoisting. 

The centrifugal on the machine for operating the brake 
when running down too fast has already been mentioned. 
In hydraulic elevators there is no speed regulating device 
in case of running too fast except the centrifugal on the 
car, and usually this is set so high on account of the annoy- 
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ance with having it operated with temporary excess of 
speed as oftentimes to be useless when actually required. 

nother centrifugal is used on this electric machine which is 
additional to that on the car and this is set to operate at a 
small excess above the allowed speed. It does not inter- 
fere with the operation of the car centrifugals but simply 
puts the brake on the machine in case of limited excess of 
speed and is ready for use again as soon as slowed down, 
instead of being tied up, as is the case when a car safety 
works. 

We now come to the all important question of economy, 
and here, too, this electric elevator has scored an important 
victory over the hydraulic, for while buying current from 
the street system at the rate of five cents per h. p. hour, 
reckoned on an 850 watt rate, pending the operation of the 
local plant, the cars have been operated at a cost not ex- 
ceeding three-fifths of a cent per round trip of 26 floors, 
which is less than 40 per cent. of the cost of operating a 
like hydraulic system even with an independent plant. 

Why this electric elevator is more economical than the 
hydraulic can be easily seen from the following facts: 
The standard hydraulic elevator as now operated is sup- 
plied at a practically constant pressure by a compression 
tank automatically regulated in the basement, or a roof 
tank which may have in addition a compression tank. 
Whatever the load, identically the same amount of water 
at the same pressure is used for every foot of travel and 
consequently no matter how light the car may be running, 
it always uses the maximum power. Statistics taken time 
and again prove that the average live load on a passenger 
car is not over one-fifth the maximum which it can carry. 
Including the counter-weight, which in a high speed 
hydraulic elevator is, on account of the friction, fully 400 
pounds lighter than in an electric elevator of equal capacity, 
on account of the difference of friction, the total average 
load is about a third of the maximum. 

For an example: Take a car of 30 square feet floor space. 
This can be loaded up to about 100 pounds per syuare foot 
or 3, 000 pounds live foad, while the average live load will 
not be over 600 pounds. In a hydraulic elevator it would 
take about 900 pounds excess of weight in car over the 
counterbalance to insure proper running. This means a 
load of 3,900 pounds on the ropes. But this is not all. 
Since the speed of the car with any given opening of the 
valve is a function of the difference in pressure in the sup- 
ply and the cylinder, and since there must be an excess of 
pressure on the supply side in order to have the car move 
at all, then to move this total load of 3,900 pounds at even 
a low speed there must be a capacity to actually lift about 
500 pounds more than this, or 4,400 pounds; yet the aver- 
age load on the ropes is only 1,500 pounds. 

In a Sprague-Pratt electric elevator such a car can be 
operated with 600 pounds excess of weight, making an 
average load on the hoisting ropes of 1,200 pounds, and 
since this elevator uses power very nearly in proportion to 
the load over friction we would have as between the two 
classes of elevators a constant duty on the hoisting ropes 
of the hydraulic of 4,400 pounds, and on the electric of 
1,200 pounds. Here then is a difference of nearly four to 
one in favor of the electric, considering solely the question 
of work actually done on the hoisting ropes. Without 
going into exact statements the friction of the electric 
machine is quite as low as, if not lower than, that of the 
hydraulic, because one is on ball bearings, and the other 
has a tightly packed gland and piston. 

Going back now to the generation of power, the best 
pumps in common use require 70 to 85 lbs. of water per 
horse power delivered to the water column, whereas elec- 
tric power can be delivered to the mains of the motor for 
an expenditure of about 35 lbs. of water. It was well 
known before this Postal elevator plant was started that the 
economy indicated would be shown, but it has been some 
satisfaction to have it demonstrated in so emphatic a man- 
ner by a long period of operation. In view of what has 
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already been accomplished, the future of this system as a 
controlling factor in the elevator industry will be of in- 
terest. 


XV.—THE WESTINGHOUSE ELECTRIC GENERATING PLANT. 


It has already been intimated in an earlier section of this 
article that dynamo current is the source of supply for the 
telegraphic circuits, batteries being entirely supplanted by 
dynamotors. It has also been shown that the building 
has six large electric elevators. As the same generating 
plant has to furnish current to these two highly important 
services as well as to operate the whole electric lighting 
plant of the building, with not a little incidental motor 
service, it will be seen that its function in the Postal Build- 
ing is far more vital than falls to the lot of the usual 
dynamo system. Evidently the apparatus must be of the 


very best, with liberal margins of safety factors, and must 
In the 


be installed in the best manner known to the art. 
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the steam construction. The plant, Fig. 30, consists of five 
Kodak units, with space provided for a sixth. It is set as 
a whole on one solid block of concrete 100 feet long, 20 feet 
wide and about 8 feet deep, absolutely insulated from all 
the building foundations by a space varying from 12 inches 
to 3 feet. ‘There are two Westinghouse compound engines, 
160 h. p. each, 13 by 22 by 13, and three 100 h. p. each, 11 by 
19 by 11, the larger making 240 r. p. m. and the smaller 
290. Their ratings are guaranteed at 125 pounds pressure. 
Directly coupled to these engines are two 120 kilowatt W est- 
inghouse compound wound multipolar generators, running 
at 240 volts, and three of 75 k. w. capacity each, at 125 
volts. The plant is practically in duplicate. The two 
large machines are for the electric elevator service. The 
others are for the lighting, telegraph work, etc., guaranteed 
at constant speed, to generate a voltage of 110 v. minimum 
or 130 v. maximum, and to maintain 10 lamps to the deliv 
ered horse-power. The other conditions are of like order. 
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Fic. 80.—WESTINGHOUSE DYNAMO AND ENGINE PLANT, POSTAL TELEGRAPH BUILDING. 


present case, after a most careful investigation, accom- 
panied by inspection of plants in various places, the con- 
tract was awarded to the Westinghouse Electric & Manu- 
facturing Co., and a request was made by the Postal Co. 
that Mr. E. W. Seymour should be appointed the Westing- 
house representative to direct the installation throughout. 
As a result of this admirable choice, all the arrangements 
for this very interesting plant were made by Mr. Seymour, 
with all the complex details of interlapping circuits, switch- 
board combinations, etc. During the last six months, Mr. 
Seymour has given at least half his time to the work in the 
building, and both parties to the contract are to be con- 
1 on the creation of one of the most perfect · and 
exible isolated plants ever installed. 

The Westinghouse Electric & Mfg. Co. does not execute 
any construction work, but in this case undertook the whole 
contract and made approved arrangements with Mr. Paul 
Lemaire, the well-known contractor, for the electrical details, 
wiring, etc., and with Westinghouse, Church, Kerr & Co. for 


The machines are all arranged to feed to one set of bus bars 
on the main switchboard, whence the current is distributed 
for all the various low volt services. The trough-like space 
around the foundations is utilized in front for the steam and 
exhaust pipes and in the rear for the cables carrying current 
from the dynamos, through 2-inch iron ducts. The cur- 
rent from each generator is transferred to the back of the 
switchboard by eight No. 0000 stranded, lead covered 
Safety cables, without splice,—four in each leg,—and all out 
of sight. At the rear of the plant, on the side walls, are 
two equalizing terminal boards, the first providing for the 
two power generators and the second for the three lighting 
generators. Each set of machines is permanently, con- 
nected, through its corresponding equalizing main, 80 
that the fields are always charged. The machines are 
protected by double break carbon point switches on each 
machine, and with automatic circuit breakers at the cable 
terminals on the main switchboard. Additional to the 
cables from the existing machines to the switchboard 
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are a proportionate number of extra ones for the sixth 
machine contemplated, and three more cables for the trans- 
ference of Edison street current to the section of the board 
provided for such use. 


XVI.— THE MAIN GENERATING SWITCHBOARD. 


In the centre of the dynamo room stands a very handsome 
main switchboard, Fig. 31, built by the Penrhyn Slate Co., 
of marbleized slate. It is 30 feet long, 10 ft. 6 in. high and 14 
inch thick. It is mounted in brass and bound by a mas- 
sive brass frame. It is erected in 12 sections and in 
reality comprises four distinct boards. The right 
hand end nearest Broadway and the Crocker-Wheeler 
dynamotor plant is reserved for telegraphic work. The 
middle section with two side wings is allotted to the light- 
ing plant proper. The section to the left of that is devoted 
to the Sprague elevator plant, and the outer, west end, 
section provides for the Edison street service and various 
combinations to be effected between the different boards 
just enumerated. The whole board is supported from the 
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amp. single pole; one 600 amp. sel ole; one 400 amp. 
d. p. and one 200 amp. d. p. double throw switches; two 
automatic circuit breakers, one of 300 amp. and one of 600 
a capacity for the proper control of the Edison service 
and its combinations; and 18 circuit pilot lights crowning 
the board, fed from the centres of distribution to show 
the condition on all the corresponding circuits. 

The central section of the board is also designed to show 
by main instruments the conditions of the different sections 
on either side of it, and is provided with a main ammeter 
totalizing all the subsidiary ones; a potential indicator for 
like service; a full chronometer clock built specially by 
Charles Korphage; a compound steam gauge; a compound 
vacuum gauge; an Edson recording gauge; voltmeters 
corresponding to the various lighting machines; and a 
ground detector common to the whole system. Hence it 
will be seen that the chief engineer has the whole working 
status of his plant under his eye from the boiler to the last 
lamp. 

This board is indeed the heart of the building. Through 
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Fie. 81.—Main ELECTRIC LIGHT AND POWER SWITCHBOARD, POSTAL TELEGRAPH BUILDING. 


ceiling and the floor and forms the front wall of a solid 
brick chamber 35 feet long, 12 feet 6 in. high and 6 feet 
wide, absolutely fireproof. All connections to the board 
are made behind it, in this space, by means of lugs carried 
through from the various instruments, and protected from 
leakage by having every hole reamed out large enough to 
admit of very heavy insulating bushings. The specification 
called for a difference of potential between generator ter- 
minals and board not to exceed 1 per cent. 

The instruments mounted on the board, and presenting 
a magnificent appearance, are entirely of Westinghouse 
make, except the voltmeters and ammeters, which are 
made by the Weston Electrical Instrument Co. There are 5 
controlling rheostats; 8 illuminated dial Weston ammeters; 
7 illuminated dial Weston voltmeters; 2 Weston potential 
indicators; 5 double-pole main generator switches, 600 
amp. capacity each; 5 automatic circuit breakers of 600 
amp. capacity each; 18 d. p. 200 amp. jaw switches for 
proper control of lighting circuits; 21 d. p. 100 amp. and 
7 100 amp. d. p. double throw switches for the control of 
the telegraph board; two 300 amp. single pole; one 600 


it passes every particle of current upon which the various 
branches of telegraphy, lighting, motors, and elevator ser- 
vice depend. There are one or two important features 
in this respect still to be pointed out. The plant is so 
arranged that, as stated, it can be run in two sections, the 
125 volt current taking care of telegraphy and lighting and 
the 240 volt of the elevators. But should occasion arise, a 
half minute’s manipulation of the switches provided for 
such a purpose will transfer the whole system to the light- 
ing generators alone, thus running the elevators at half 
speed. This has been done with a view also to late night 
work, when no little economy can be effected by carrying 
all the load on one unit at its capacity rather than on two 
or three large underworking machines; and when, the main 
building being empty, very few elevator trips will be 
made, chiefly for messengers or night staff. 


XVII.—PROVISION FOR UNINTERRUPTED CURRENT SUPPLY. 


The board or section controlling the Edison street service 
is a most important adjunct in the item of continuity of 
operation of the telegraph system. With the plant orig- 
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inally provided and now installed, it would be next 
to impossible for all five units to break down at once. 
But the point was brought up that the city water supply 
might fail, and if it did so, only for a few minutes, the in- 
terruption would be a serious disaster for the telegraph 
service. The local Edison company, however, has a 
means of water supply quite independent of the city water 
mains, and a cutting off of the supply would not affect it. 
This being the case, it was decided by the officers of the 
Postal Company to re-inforce their system by having the 
Edison street current always at instant command; and 
thus a fifth section was provided in the main board. It pro- 
vides for what we may call a “lightning transformation ” of 
no little intricacy. First the entire building is cut off from 
the bus bars. Then 120 volt current is brought from out- 
side to the lighting and telegraph board, and 240 volt to 
the power board, and the building is thrown on again. The 
switches are so constructed as to prevent the man in charge 
from crossing his voltages upon the same bus bars, and 
automatic locking devices are also provided by which it is 
rendered impossible to use any of the combination switches 
necessary to change the currents if the main switches of 
the regular plant are thrown. The device is mechanical 
und, so far as we are aware, is a new feature in such work. 
An additional protection is given by two circuit breakers, 
one for each leg of the 3-wire system The Edison board 


is also provided with separate instruments to indicate read- 
ings for quantity and potential when current from the 
street should happen to be in use. 

A feature of the rear construction of the whole board 
will be found in the use of four bus bars on the main light- 
ing section. The first bus bar serves as a shunt bar, in 
which the main shunt is inserted and connected with the 
second bus bar; and the first bar supports the secondary 
shunts. This corresponds with an arrangement of instru- 
ments which permits a reading for every generator and for 
the summation shown on the main ammeter. The first, 
second and third bars might be called the positive bars, the 
second and third being connected together by switch 
manipulation when the two wire system is in use. The 
third bar is the negative, and all connections between the 
circuit switches and the bus bars are so made and balanced 
that the separation of the second and third bars will im- 
mediately so group all circuits as to admit of the use of 
the three wire system. 


XVIII.— THE TELEGRAPH AND POWER BOARDS. 


The telegraph board, or section, is provided with two 
bus bars, independent of the main board; and a shunt is 
inserted on the positive bar to admit of an individual read- 
ing on the ammeter of that board. About 200 amperes go 
through this board. 

The power, or elevator, section of the main board is 
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provided also with two bus bars, and is so laid out, as al- 
ready described, as to admit of receiving current from its 
own special generators, from the lighting generators, or 
from the street mains. This board has two sets of am- 
meters and voltmeters, potential indicators and circuit 
breakers for the main generators; also six 100 amp. d. p. 
switches which connect the bus bars of the section directly 
to the six motors employed, one on each elevator in the 
Sprague elevator plant. 

It may be added that there are over 60 cables of various 
sizes carried underground from the telegraph board to the 
board controlling the Crocker-Wheeler dynamotors. 


XIX.—DISTRIBUTION THROUGH THE BUILDING. 


A notable feature of the main switchboard is that it is 
built over a brick walled pit, some 30 feet in length, 2 feet 
wide and 2 feet deep. Into this pit all the underground 
cables already mentioned are conveyed through ducts and. 
led up to their respective terminals on the board. But 
all the circuits leading to the different floors of the build- 
ing come into the switchboard enclosure at the top, through 
the basement floor above, and are carried down to their 
respective terminals. Hence it has been rendered impos- 
sible for a feeding wire and a distributing wire to enter or 
extend in the same direction. 

The lights originally contracted for by the Westing- 
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Fid. 82.— ARRANGEMENT OF WESTINGHOUSE DYNAMO AND ENGINE PLANT, POSTAL-TELEGRAPH BUILDING. 


house Co. were 2,500, but this has been increased to 3,500 
and the plant has an easy capacity of 3,600. The system 
of wiring is that of two separate mains for each floor in 
the building, carried directly from the switchboard to dis- 
tributing terminal boxes on each floor, one set in the front 
of the building and one in the rear, known respectively as 
East and West mains. There are also two separate cir- 
cuits for both sections of the building, for all the halls, 
toilet rooms, etc., independent of any other lighting. 
All this is under separate switch control. All cut-outs are 
mounted on non combustible bases, and are double pole. 
Each lamp is allowed .6 ampere and the loss to each lamp 
does not exceed 5 per cent. while that on any branch cir- 
cuit is not 2 per cent. Before leaving this part of the 
plant, it should be added that by means of the two ter- 
minal distributing boxes on each floor, test of any indi- 
vidual circuit is made without disturbance to any other, 
while current can at once be cut off any East or West 
section. Moreover, as an element of satisfactory control, the 
instruments are always in connection with the machines, 
ammeters and voltmeters being always in circuit. The 
illuminated dials show at once what machines are in use, 
as well as the pilot lights; and the automatic locking 
devices already referred to are reinforced by a system of 
danger signal red lights placed right under the handles of 
the main and combination switches, so that their intimation 
will in itself safeguard the whole service. In fact, not a 
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single feature of precaution has been neglected; on the oon- 
trary, the lavish resort to every possible countercheck, 
duplication and control is the thing that most impresses the 
observer in this beautiful triumph of electrical engineering. 


XX.—RBOILERS, PUMPS, ETC. 


The boilers, Fig. 33, are in three batteries of two boilers of 
150 h. p. each, fied by the Babcock & Wilcox Co. 
and installed by J. S. Haley & Co., steam fitters, etc. 
Steam is carried from them to the engines by the piping 
indicated in our diagram of the dynamo room. Coal is 
transported from the sidewalk bunkers to the furnaces by 
means of a light Hunt truck and narrow gauge track. In an 
adjoining room, Fig. 34, is an adequate complement of 

orthington pumps, with a Blake pump or compressor for 
the Miles pneumatic tube service. Everything is solidly in- 
stalled, with ample elbow room. It should be mentioned 
that in order to provide against a break in the water 
supply, a reserve tank adequate to carry the power plant 
for 48 hours has been laid in concrete directly under the 
floor of the pump room. 


XXI.— WIRING, FIXTURES, ARC LIGHTING, ETC, 


Incidental reference has been made to wiring, fixtures, 
etc., and it has been stated that this was in the hands of 
Mr. Paul Lemaire, to whom all such contracts were en- 
trusted by the Postal Co., the Westinghouse Co., the 


Sprague Co., etc., and of whose anxious care every part of 
the work gives abundant proof. The Safet sulated 
Wire and Cable Co., of this city, supplied all the wire and 


cable, in accordance with the Postal specifications, and the 
use of the No. 0000 cable has been described. Besides 
these, Mr. Lemaire used 8,000 feet of No. 000 to No. 00 
of Safety cable for the feeders. For the wiring through 
the building the Safety Co. furnished him with a 
special braided wire, of which he used 150,000 feet in No. 12 
and No. 14 sizes. All this wire runs in Vulca dact fur- 
nished by the New York Insulated Wire Co. Mr. Lemaire 
had also to provide in each office through the building an 
outlet for a 10-conductor cable for the miscellaneous ser- 
vices of telephone, district messenger, etc., and for this 7000 
feet of brass armored conduit was supplied by the Interior 
Conduit & Insulation Co. For all this work Mr. Lemaire 
prepared a minutely detailed set of plans, locating every 
outlet and every light. Another feature of Mr. Lemaire’s 
work is the use of his new arc lamp for incandescent cir- 


Fia. 88.—BOILER Room IN SUB-BASEMENT. 


cuits, of which the Postal Building has some 60 in use, 16 
being located in the operating room and 16 in the ground 
floor receiving department. These lamps, which feed on a 
very slight variation in the length of arc, give a soft, very 
steady white light, and their effect in the big operating 
department is most pleasing as they supplement from above 
the incandescents on the octet tables, and kill all shadows 
without any drawback in the nature of glare, etc. 

The fixtures for the building were supplied by the 
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Central Gas & Electric Fixture Co. of this city, repre- 
sented by Mr. C. E. Perring. We illustrate at the intro- 


duction to this article, the huge exterior flambeaux, 


in the form of the caduceus of Mercury, each 16 feet 
long, with a cluster of incandescents enclosed in a globe, 
on one of which the Commercial Co.’s “trade mark,” and 
on the other that of the Postal Co., is represented; 


Fd. 34.—THE Pump Room, POSTAL TELEGRAPH BUILDING. 


and we illustrate also the central chandelier of which 
some 500 are used in the offices all through the build- 
ing. The brass work is in the shape of cable, at the 
bared ends of which wires can be seen. Besides these 
chandeliers, there are about 800 brackets of the same 
general design, and in the hallways there are 40 very odd 
fixtures suggesting the same idea. The Lemaire arc lamps 
in the operating room are ornamented in an elaborate 
manner in real bronze, so that the framework is entirely 
disguised. The Hardware Club, on the roof floor, has also 
put in some beautiful special fixtures of Flemish design. 
It is also worth noting that all the door handles through 
the building have the Commercial globe on them. 


XXII.— THE STAFF OF THE POSTAL TELEGRAPH-CABLE CO. 


The following is a list of officers and employees in the 
Executive Offices of the Postal Co., in New York: 

A. B. Chandler, President and General Manager; Wm. 
H. Baker, Vice-President; J. O. Stevens, Secretary ; Chas. 
P. Bruch, Assistant Secretary ; Edw. C. Platt, Treasurer ; 
Theo. L. Cuyler, Jr., Assistant Treasurer; p C. Brad- 
ley, Assistant General Manager; Geo. R. Williamson, 
Auditor; Isaac Smith, Superintendent of Tariffs; F. W. 
Jones, Electrician; M. M. Davis, Assistant Electrician; R. 
H. Robbins, Superintendent of Supplies; R. S. Guernsey, 
Attorney ; J. H. Emerick, General Superintendent, East- 
ern Division; E. G. Cochrane, Superintendent 2d District, 
Eastern Division; G. H. Usher, Assistant Superintendent. 

E. S. Butterfield, Cashier, New York; Wm. Horton 
Baker, Bookkeeper, New York office. 

Executive Offices—John Doran, in charge of claims; 
Albert E. Chandler and H. F. Hawkins, Stenographers ; 
Joseph Manning and John Thornton, Clerks. 

Auditor’s Office. Edward Alden, Bookkeeper and Chief 
Clerk; C. A. Rhodes, R. Vollbracht and Edw. G. Man- 
ning, Clerks. 

Siner tenini of Tarifs Office—Chas. H. Seymour, 
Chief Clerk ; Alvah P. Tobey, Thos. E. Hammond and F. 
H. Dennis, Jr., Clerks. 

Electrician’s Office.—S. F. Jones, Clerk. 

Superintendent of Supplies Off ce.— W. D. Francis, 
Storekeeper; Geo. J. Everett, Shipping Clerk. 

General Superintendents Office—T. J. Cusack, Chief 
Clerk; Roy Quick, Stenographer; Cornelius Cowley, Clerk. 

Superintendent’s Office—Edward Reynolds, Chief Clerk; 
A. Kendrick, Stenographer. 

Cashier's Office—J. A. Manning, Cashier’s Assistant; 
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E. S. Pigott, Chief Clerk; W. H. Hyde and A. H. Clarke, 
Clerks. | 

An interesting feature of the taking possession of the 
new executive quarters by the staff was the presentation 
by heads of various departments to Mr. Chandler, as a 
mark of their esteem, of a solid silver, richly chased and 
embossed, writing set for his desk. 

The operating „ with much pride and pleasure, 
began occupancy of its new quarters on April 16, and, 
thanks to all the careful preliminary work lost no time in 
getting down to business, so that the only notice of the 


Fic. 85.—INCANDESCENT ELECTROLIER AND ARO LAMP. 


change to the outside world was a still further gain in the 
speed and efficiency upon which the Postal organization 
rests so properly its claim to public confidence and support. 
The completion of this admirable building and plant re- 
flects great credit on the members of the Building Com- 
mittee, and especially on Messrs. Baker and Platt, whose 
careful, constant and active attention to the details of 
every department greatly facilitated the work, and aided 
in securing the satisfactory results attained. 


XXIII.—A WORD ABOUT THE COMMERCIAL CABLE. 


This article, long as it may have run, would not be com- 
plete without a brief reference to Mr. Mackay’s submarine 
enterprise in the telegraphic field—the Commercial Cable 
Co. It is a happy and singular coincidence that last week, 
which saw the Postal and Commercial Companies, with 
Mr. Mackay, take possession of their sumptuous new 
executive headquarters saw also the dispatch of the “ Fara- 
day ” from London, with about 500 miles of the first sec- 
tion of the Commercial Cable Co.’s new cable aboard. Her 
destination is Waterville, Ireland, from which point she 
will lay about 100 miles of shore end, proceeding next to 
Fox Bay, Canso, Nova Scotia, where she will lay and buoy 
400 miles of shore end. She will then proceed to London, 
reload with cable, and lay the deep sea section in mid- 
Atlantic, finishing her work by about the beginning 
of July. The Commercial Co. will then have three first- 
class cables in operation. Mr. George G. Ward has 
courteously given us a few details about the new cable. 


Ite conductor will be 500 pounds of pure copper per knot, ` 


with a dielectric of 320 pounds of gutta percha per knot, 
making the largest submarine core that has been laid any- 
where up to the present time. The material employed in 
making the cable is 1,100,000 pounds of copper, 800,000 
pounds of gutta percha; 9,500,000 pounds of steel wire; 
1,300,000 pounds of jute yarn, and 1,800,000 pounds of 
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compound; all of which any plain, ordinary citizen can 
avail himself of any hour of the day or night, with all the 
company’s terminal facilities, for the absurdly small sum of 
25 cents per word. Such figures give an idea of the 
enormous investment needed in an ocean cable, and the 
modest tariff asked nowadays for the support of the ser- 
vice. The length of the new cable is 2,200 nautical miles, 
and the guaranteed speed is 334 per cent. greater than 
tbat of the existing Commercial cables, fast as those 
are. Every inch of the core has been tested with 5,000 
volts alternating current. A large portion of the copper 
for the core was furnished by the Roeblings, and is eight- 
tenths of one per cent. above the guaranteed high purity 
of 98 per cent. The cable has been manufactured by Sie- 
mens Bron & Co., Ltd., of London, of which Mr. Alexander 
Siemens, who visited this country last year, is the manag- 
ing director; and the Commercial Co.’s representative 
during manufacture and laying is Mr. John Gott, who has 
talked cable in his sleep since 1865, and who knows pretty 
well every nook and dingle at the bottom of the Atlantic. 

The Commercial Cable Co., alert, progressive and admir- 
ably directed, will now own nearly 10,0v0 miles of the 
latest and best submarine cable, in three cables, and their 
loops, and is doing such good work in the introduction of 
automatic working and the Cuttriss improvements, as well 
as in other ways, that to record its brilliant success is a 
pleasure to everyone interested in the welfare of the great 
submarine cable art and industry. 


THE WARREN ALTERNATE CURRENT ENGINE- 
DYNAMO. 


A familiarity with the past evolution of machines for the con- 
version of mechanical into electrical energy is scarcely necessary 
for an appreciation of the advantage by a combination 
of prime mover and electric generator in one and the same ma- 
chine. While considerable development in this direction has 
recently been going on among manufacturers of electrical ap- 
paratus, the improvement has been practically confined to 
machines of the direct current type. With one notable exception, 
little has been done, in the United States at least, in the line of 
combination engines and alternators of large output. The Warren 
“ engine-dynamo,” illustrated in the accompanying engravings, is 
the outcome of several years of careful study on the subject and 

ractical experience in the electrical field, by Messrs. C. C. and 
B. Warren, of the Warren Electric Company, Chicago. 

By those familiar with the more recent forms of alternators, 
the dynamo will at once be recognized as belonging to the in- 
ductor” type, the fly-wheel of the engine constituting the only 
moving part of the generator proper. The engine wheel is, in fact, 
in this case, the essential feature of the electric generator, and 
being an integral part thereof, performs a double service, both its 
inertia (or momentum) and its magnetic properties being utilized. 
In the past a serious defect of slow speed engines, when applied to 
electric service, has been apparent from fluctuations in the engine 
speed during a single revolution, and was due to a lack of suffici- 
ent metal in the fly wheel. Progressive engine builders are now 
correcting thie defect, by very largely increasing the weight of 
the fly wheels furnished with their engines; hence the increased 
weight in the ‘‘engine-dynamo”’ is claimed to be in the direct 
line of progress, instead of being an objection, as might appear 
at first thought. | 

The engraving, Fig. 1, shows a 200 k. w. (4000 light) direct 
connected alternator and tandem-compound engine. Fig. 2 
shows a section of the, fly-wheel, F, which also serves as 
fleld magnet core for the dynamo. For this purpose it is 
provided with a number of polar projections P on its rim, the 
projections being cast integral with the wheel; the latter be- 
ing either cast in two, four or more segments, or all in one. 
The number of polar projections depends of course on the speed 
of the engine and the desired frequency of alternations. In the 
machine illustrated the speed is 184 r. p. m., the number of poles 
112 (56 on each side) giving a frequency of 127 per second. These 
polar projections are provided with laminations L in their presenta- 
tion faces, to prevent heating from eddy currents, These lamina- 
tions are either mechanically attached or cast in position. 

The illustration also shows the field magnet coil, with the sup- 
porting case into which it is wound. The field coil proper, w is 

on an insulated flooring of fibre 1, while K represents an 
angle iron frame to which the fibre flooring is riveted. This frame 
is formed of iron rolled to shape, and to a proper curvature. It is 
made in several sections, fitted in the shop, but knocked down for 
shipment. The magnet saang is put on after the wheel is in posi, 
tion and the case set up around it. The operation is easily per. 
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formed by clamping the case to the wheel and slowly turning the 
two, this being one of the duties of the erecting 9 who is 
provided with proper instructions regarding the number of turns, 
size of wire, etc. e field magnet coil and case do not, of course, 
revolve in the completed machine, but are supported and main- 
tained stationary. It will be noticed that this field coil does 
not entirely fll the case radially but allows the frame to 
form a considerable flange. The object of this flange is to 
provide a support for the armature coils, o, or more properly 
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cases, between the outer and inner supporting rings, continued 
entirely around the circle, and on both sides of the machine, pro- 
vides a seat or double stirrup for the fleld magnet coil and case, 
and at the same time locks the armature coils in position. Any 
individual coil case, however, can be easily removed by taking 
out the one screw, which fastens the case to the stationary sup- 
porting ring. 

From the above description of the various details of the 
machine, the reader has no doubt by this time gathered that it 
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Fig. 1.—THE WARREN ALTERNATE CURRENT ENGINE-DYNAMO. 


speaking, armature cases, G, to which in turn is secured a support- 
g ring. 

There are 112 armature bars, the number corresponding with 
the number of pole pieces. These armatures are built up of 
punched laminations of No. 28 or 80 sheet iron. The laminations 
are clamped together by means of three insulated bolts, the two 
end bolts being longer than the middle one, for the purpose of 
5 the armatures to the supporting ring, as clearly shown 


in Fig. 

The armature coils are 1 in shape, wound on a 
suitable form, insulated, taped and completely embedded in pro- 
tecting cases, G, G. These cases, the designers say, can be 


Fig. 2.—MAGNETS AND ARMATURE OF WARREN ENGINE DYNAMO. 


made of wood, fibre, porcelain, ere slate or any material 
which can be easily formed or moulded, and high in- 
sulating qualities. The coil cases are attached to the supporting 
ring by means of screws. The back surface of the coil case is re- 
ceased to within M inch of the face, this recess being of such 
shape, and so located that the case caps over the end of the arma- 
tures bar. It will be readily seen that the arrangement of the coil 


consists simply of a multipolar field having a single exciting col 
all the polar projections on one side being of the same polarity. 
The magnetic circuit from one pole to the oppoite one is closed 
by stationary armature bars on the ends of which are mounted 
the armature coils. It follows that the arrangement of the arma- 
ture coil connections is susceptible of a great many variations, 
making it possible to readily adapt the machine to high or low 
voltage, so that the circuits may be divided to suit existing 
requirements. 

Following are the principal data for a 200 k. w. machine: 
Speed, 184 r. p. m.; power required, 275 h. p.; current, 182; E. M. V., 
1,100 volts; frequency, 125; diameter of wheel over all, 17 feet, 4 - 
inches; diameter of wheel at face, 15 feet; width of wheel over all, 
80 inches; thickness of rim, 4 inches; diameter of shaft, 12 
inches; radial length of pole-pieces, 14 M inches; section of pole- 
pieces, 8 inches by 7 inches; number of pole-pieces, 112; total 
moving weight exclusive of shaft, 36,860 pounds; peripheral speed 
of rim, 6,313 feet per minute; centrifugal strain on rim, 21 pounds 
per square inch; centrifu strain on spokes, 4,024 pounds per 
square inch; weight of fiel magna and case, 4,275 pounds; weight 
of armature bars, 7,460 pounds; weight of armature coils and 
cases, 1,440 pounds; weight of supporting 0 and lugs, 8,500 
pounds; weight of copper wire in field and armature, 4,888 
pounds; total weight of machine, 58,035 pounds. 


GENERAL ELECTRIC AFFAIRS. 


The annual meeting of the General Electric company was held 
at its offices in Schenectady on April 10. Proxies on a very large 
block of stock were voted by Oliver Ames, 2d, of Boston and the 
old board of trustees of last year was reélected. The date of the 
stockholders’ annual election was chan from the second Tues- 
day in April to the second Tuesday in May. The fiscal year ends 
December 81. The number of directors was changed from eleven 
to thirteen. No election of officers took place. From conversa- 
tion with some of the directors it was inferred that they would be 
the same as last year, and that the election would e place in 
New York. It is understood that the officers are to give their 
early attention to a reorganization in order to reduce the capital 
stock to the value indicated by the loss of over $12,000,000 last 


` year, as shown by the balance sheet lately made public. 


NEW YORK-WASHINGTON ELEVATED ELECTRIC RAILWAY. 


A bill has been introduced in the House of Representatives at 
Washington by Mr. Catchings of Mississippi, contemplating the 
building of an elevated electric railway from this city to Wash- 
ington. The capital is placed at $15,000,000. 
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THE NEW BALL & WOOD VERTICAL COMPOUND 
ENGINE. 


The Ball & Wood Company, of 15 Cortlandt street, this city, 
have just completed at their Elizabeth works a new type of vertical 
compound engine which is believed to embody a number of orig- 
inal and valuable features. At the invitation of the company a 
number of prominent engineers were present at the private trial 
trip” of this engine on h 81, and it is with pleasure that we 
now give a detailed and illustrated description, the data for which 
was unavailable at that time. 

The engine, a front view of which appears here, is of 600 h. p., 
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New BALL & Woop 600 E. P. 


non-condensing. The cylinders are 19 and 81 inches in diameter 
with a 24 inch stroke, and the engine runs at 150 revolutions a 
minute with 125 pounds initial pressure. The best steam distribu- 
tion is obtained, it is thought, with some form or modification of 
the Corliss wrist plate motion and valves, and the smallest possible 
clearance is obtained by placing these valves in the cylinder heads, 
This arrangement, then, has been adopted in the engine under 
consideration. 

The Corliss releasing gear practically limits the rotative speed 
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to about 100 revolutions per minute, or less, but in this engine the 
automatic cut-off is obtained by independently operated cut-off 
valves placed inside the steam valves, and actuated by a specially 
designed governor. This arrangement places no restriction on 
rotative speed, which is decided by other considerations, and the 
aim has been to find a medium unobjectionable to the slow speed 
advocates. 

The governing mechanism of the engine is of special interest 
to the student of valve gears. inning with a well-known 
form of shaft governor, the principles of which have attracted the 
attention and admiration of the ablest ge er of the day, the 
superb regulation thus obtained is made effective by transmitting 


VERTICAL COMPOUND ENGINE. 


the necessary motion to the cut-off valves through a special wrist 
plate device, in which a compound motion is obtained, and the 
cut-off valves at all poni of cut-off operate relatively to the main 
valves just as though the latter were standing still, thus prevent- 
ing wire-drawing of steam at any point of cut-off. 

The location of the valves in the cylinder head, giving as it 
does the shortest possible ports, admits of their being of ample ca- 
pacity without an appreciable increase of clearance. 

The peculiar motion of the cut-off valve utilizes these wide 
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ports to the fullest possible extent, and the cut-off motion at every 
point from zero to three-quarter stroke is a rapid one, in fact as 
rapid as is obtained from the releasing gear, because of the higher 
rotative speed of the engine. 

Another feature of great importance in this gear, ticularly 
with compound engines, or where moments of ex ve overload 
occur, is its ability to cut off at three-quarter stroke, while the 
Corliss gear is limited to about half-stroke. 

While this engine is eminently suited to any service requiring 
stationary engines of the higar dag? it has special features 
of adaptability to the work of driving dynamos built upon the 
engine shaft and free from any encumbrance. The one described, 
the first of its ty pe, is intended for this service in the station of 
the Chicago Edison Company. 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


NEW YORK NOTES. 


J. JONES & Son, 67 Cortlandt street, notify the trade that the 
have bought from the receiver the stock of Alexander, Barney 
Chapin, now in his hands at the above address, to which point they 
are removing. The stock was bought for cash and is valued at 
over $10,000. 


THE STIRLING BOILER Co. have just issued a very meaty list of 
recent sales all over the country, aggregating several thousand 
horse power. In several instances the orders are the seventh, 
1500 or ninth from the same concerns. Topping the list is one of 
1,500 h. p. from the McCahan Sugar Refining Co., of Philadelphia. 


Mr. James I. AYER, E. E., formerly manager of the Munici- 
al Electric Light Co., of St. Louis, and ex-president of the 
ational Electric Light Association, has accepted the general 

managership of the Royal Arc Electric Co., owning the Howard 
incandescent arc light patents and system. Both parties are to be 
congratulated. Mr. Ayer will be a welcome addition to the elec- 
trical circle of New York city. 


Drxon’s GRAPHITE CYCLE LUBRICANT.—The Joseph Dixon 
Crucible Co., Jersey City, N. J., are putting a Cycle Chain Graph- 
ite on the market. The hite is not only of the choicest stock, 
but is ground to an N le powder, and then reground with a 
high grade of lubricating oil. is material, when applied to the 
chain of a bicycle, penetrates the bearings and thoroughly lubri- 
cates and protects them from wear and rust. The Dixon Com- 
pany will shortly put the same material on the market in the form 
of a solid stick. 


THE UNITED COLUMBIAN ELECTRIC Co., 280 Broadway, New 
York, have just issued a very neat pamphlet in regard to their im- 
proved twin series railway motor, well illustrated, and devoted to 
a discussion of the reasons why street railway companies should 
equip their cars with twin series motors. This is accompanied by 
some details of a test made on the Union Railway, New York, 
showing a notable economy for the twin motor over other forms 
and makes, and figuring out a saving of $250 per car per annum. 
There is also a neat testimonial from the Suburban Rapid Transit 
Street Railway Co., of Pittsburgh. * 


WESTERN NOTES. 


TRE SuNBEAM Lamp Mra. Co., of Chicago, are permanently 
5 in the new Chicago Title & Trust Bldg., 100 Washington 
t. 


THE GRAFF TELEPHONE Co., Chicago, was incorporated last 
week by Ed. D. Hoy, Calvin W. Ream, Wm. R. Tucker and 
others, The capital stock is $1,000,000. 


THE WALLACE ELECTRIC Co., Chicago, are making active 

reparations to move to their new quarters in the Manhattan 

Bide... on May ist. They have recently added several new spec- 
ialties to their line of goods. 


MILWAUKEE, WIS.—The Wisconsin Telephone Co. is in trouble 
with its patrons over an order limiting subscribers to 1,000 calls a 
ear and charging 2 cts. for every call in excess of that number. 
tt is alleged that a large number will abandon the use of phones 
if the company enforces the order. 


Mr. CHAS. BLIZARD, general sales agent of the Electric Storage 
Battery Co., who came to Chicago some time ago to introduce the 
chloride accumulator, has returned to Philadelphia, after a very 
successful trip, leaving the business in Chicago in the hands of 
Messrs. Pierce & Richardson, No. 527 Manhattan Bldg. 


GEORGE CUTTER, of Chicago, has issued a catalogue of the 
china specialties of Pass & Seymour, for whom he is the western 
agent. It is well illustrated and indicates that these well known 
and valuable articles are to be as popular in the vicinity of Chi- 
cago as they have become here. 


Mr. Geo. E. FisHER, Gen’l. M’gr. of the Commercial Electric 
Engineering Co., Detroit, Mich., was in Chicago last week. This 
company are agents for Michigan, Ohio and Indiana, for the 
Standard Electric Co., and although established but a short time, 
have already closed several important lighting contracts. 


_ THE PUMPELLY-SoRLEY STORAGE BATTERY Co., Chi „ have 
just closed a contract for furnishing a complete battery plant for 
the Kent apartment building, cor. 48d and Calumet Ave., Chi- 
oe This is to supplement the regular lighting plant consisting 
of Waddell-Entz direct coupled generators on Ideal engines. 
CusHING & MORSE, general Western ts of Kerite wires 
and cables, 225 Dearborn street, Chicago, have just issued some 
very effective literature in request to those time honored special- 
ties. They also circulate neat little ‘‘ sticking plaster ” envelopes, 


for the benefit of their friends who may have cuts and bruises to 
be taped. 


Mr. GEO. L. THAYER, Chicago, has opened offices in the 
Monadnock Bldg., as consulting and constructing electrical engi- 
neer. Mr. Thayer's experience in the electrical field extends over 
a number of years; beginning as electrician in charge of the light- 
ing plants of the C. & N. W. Ry. After uating from Cornell 
he entered the employ of the Westinghouse Co., where he re- 
mained until a short time ago. 


Mr. W. M. LENHART, late Gen’. M'gr. of the National Electric 
Manufactu Co., Eau Claire, Wis., has associated himself with 
the Standard Electric Co., Chicago, as Gen’! Southern Agent at 
Atlanta, Ga. Mr. Lenhart’s experience in matters electrical 
covers 80 long a period, and his success in the field has been so 
uniform as to make the introduction of ‘‘ Standard” apparatus in 
the South an easy matter for him. THE ELECTRICAL ENGINEER 
wishes him the best of success and congratulates the Standard 
Co. on securing his services. 


Tse RACER Boat Mra. Co., of Racine, Wis., forward us a 
copy of their very handsome and interesting illustrated catalogue. 
It gives an excellent idea of the range and variety of their pro- 
duct, as well as of the excellence of the craft, which are in all 
sizes and include canoes, row boats, hunting boats, sail yachte, 
steam yachts, gas launches, etc. The company is now und i 
the manufacture of electric launches. The catalogue shows also 
the Racine automatic engine and boiler, a well-known make, and 
the Racine porcupine boiler. 


PHILADELPHIA NOTES. 


THE TECHNIC ELEOTRICAL WORKS, of Philadelphia, has just 
compres a large order for switches for Harry S. Smith & bo., 


THE BREESE & MANSFIELD Co., the electric railway engineers, 
of 1120 Betz Building, Philadelphia, announce to their friends 
and the public that they have taken the agency for the Walker 
dypamos and motors. 


HARRY S. SMITH & Co., LTD., who represent the Interior Tel - 
ephone Co. in Philadelphia, report several sales. Among recent 
installations are the following : Drexel Institute, Strawbridge & 
Clothier, Sharpless Bros. and the Friends’ Asylum. 


Mr. W. W. Harrison, of the Franklin Sugar Refining Co. is 
about to install an elaborate steam and electric plant for his resi- 
dence at Glenside, Pa. The contract for this work will include 
engines, boilers, dynamos, piping and storage batteries. 


QUEEN & Co., Philadelphia, have for some time past given 
especial attention to the design of apparatus for the electrical 
testing of cables. Visitors to the World’s Columbian Exposition 
will especially remember their portable cable testing set exhibited 
there, on account of its very great compactness. That their work 
in this line is being appreciated has been shown them very 
ably of late, by large orders for this kind of apparatus; the Elec- 
tric Traction Co. of Philadelphia having recently purchased one, 
and the Philadelphia Traction Co. two, extensive seta for measure- 
ment on electric cables. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. ' 
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SMALL ARCS OR LARGE INCANDESCENTS? 


BY 
HE discussion which has recently been started 
on the opening for small arc lamps leads us to 
speculate on the apparent limitations of these 
as they decrease in candle power and the 
probable line of demarcation between them 
and the large incandescents. Indeed it seems to me that 
we are viewing but one phase of the question when we 
consider the small arcs alone, as many of the arguments 
advanced in their favor hold equally well for incandescent 
lamps of higher candle power than the ordinary. The 
shortcoming need not lie entirely in the old size of arc 
lamps, but may be in the whole series of electric lighting 
units, which shows an immense gap between the high candle 
arcs and the small incandescents. 

The older workers who were familiar with the cry of a 
dozen years ago—“ the subdivision of the electric light“ 
—will remember how decided a want was met by the in’ 
candescent lamp, and how this immediately commanded 
the attention of electrical workers, it being even thought 
by some that the arc lamp was doomed altogether. And 
we who have watched other pendulum-like tendencies in 
electrical developments can see how the concentrated 
energy of a host of exploiters was easily turned from the 
large arc lamp to the far smaller incandescent, though the 
former has still held its own until both have come down 
to us side by side in their more perfected forms. Of course 
there have been several sizes of incandescents, more par- 
ticularly the ten, sixteen, thirty-two and some of Atty 
candles; and there have been arc lamps of 1,200, 1,500 and 
2,000 c. p.; but, after all, these represent but two series of 
sizes near the extremes of the scale, while there really is a 
demand for all the intervening sizes as well. 

So we are at last confronted with the fact that the needs 
of electric lighting call for a graded series of units, ranging 
all the way from ten to two thousand candle power, there 
being at present a decided gap between the fifty and the 
thousand. That the small arcs will do much towards fil- 
ling a part of this gap (perhaps all that liea above three 
or four hundred c. p.) seems evident from the more recent 
developments. But I think we must look to the incandes- 
cent lamp in its larger sizes for the rest. Of course the 
lower efficiency of the latter as compared with the arc 
lamp counts against it, but the efforts now being made by 
various investigators promise some practical results in rais- 
ing this efficiency. The prolonged litigation over the 
vacuum lamps has driven many lamp makers to experi- 
ments along new lines and some of their work may do 
much towards helping the large incandescents. What is 
more, the competition on the small sizes has narrowed the 
manufacturer’s profit so much that he is on the lookout for 
other styles that leave hima better margin, and the few 
firms who are in position to supply lamps of several hun- 
dred candle power are already reaping some of the harvest. 
Happily, less is at present expected of these large incan- 
descents as regards life for a certain efficiency, since they 
fill a line in which the consumers have not yet been spoilt. 
And even if the expectation of some of the experimenters 
—the production of a three hundred hour, one watt per 
candle lamp—is only partly realized, there still seems to be 
a good opening for incandescents in sizes up to three and 
perhaps four hundred candle power. 
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In this connection it is interesting to note the comments 
of the Edison lamp expert, Mr. J. W. Howell, on Prof. 
Anthony’s recent paper. When Mr. Howell remarks that 
the 16 and not the 32 c. p. lamp represents the best lamp 
making of to-day, can we not infer that there is still room 
for considerable development of the 50, 100 and 200 c. P. 
lamps? Mr. Howells comments, and indeed the whole 
discussion of Prof. Anthony’s paper, tends to show that 
further perfection of the incandescent lamps may soon be 
a 4 and I for one believe that the high candle 

ower lamps will get some of that attention which they 
have long been needing. Just where the line will be drawn 
between them and the small arcs remains to be seen, as 
the developments in methods of distribution by either 
direct or alternating currents lend themselves equally 
readily to both forms. Probably it will depend partly 
on the result of the work already mentioned, which in- 
volves the making of the filaments as well as the nature 
and density of the surrounding atmosphere. At any rate, 
we may expect to see the incandescent lamp entitled to a 
good share of the medium candle-power lighting which is 
now being exploited, so that we should not lose sight of 
it amid the stir over that timely newcomer, the small arc. 


ENERGY, CURRENT AND CANDLE POWER OF ARC 
LAMPS. 


Taste I. given below shows the current required for arc 
lamps of the various systems of arc lighting with constant 
current, which, I think, will be found quite useful in an elec- 
trical repair shop, where lamps are sent in to be repaired 
and then readjusted. The table gives the normal current of 
the various systems and the so-called (trade) candle power 
of the same. 


TABLE I.—CURRENTS IN AMPERES. 
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TABLE II.—CANDLE POWER. 


—— —— a 


So-CaLLED CANDLE POWER. Watts Per Lamp. 


2000 450 to 500 
1600 884 to 416 
1200 278 to 810 
800 200 to 228 


Table II. shows the number of watts consumed by lamps 

of various systems and their relation to the so-called candle 

ower; these results were obtained from a number of read- 
ings and the averages are given in the tables. 


866 
STORAGE BATTERY TESTING. 


Akat b182 opel 


In view of the increasing interest in storage batteries, 
this seems to be a good time to make some suggestions in 
regard to testing them, partly because many cases will 
arise where the purchaser of a large installation will re- 
quire an expert report upon samples furnished, and also 
because there are always a number of inventors going 
about trying to interest capital in new batteries, an 
engineers must be consulted in regard to their merits. 
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CURVES SHOWING CAPACITY AT VARIOUS RATES OF DISCHARGE. 


8 28 380 270 


The following list of headings form a basis, imperfect 
perhaps, upon which a report may be drawn :— 


1. Investment per watt-hour capacity. 

2. Annual cost es a 

8. Watt-efficiency at normal rates. 

4. Internal resistance, accurately determined. 

5. Weight of cell, itemized. 

6. Watt-hour capacity per unit weight of elements. 

7. Discharge rate per unit Tapi (for motive purposes). 

8. Curves showing potential difference at terminals through 
period of charging with constant current at different 
rates for each curve. 


Description of Cell 
Description of Apperatue Employed in Teete 
Deneity of Acid with which Cell wae Originally Filled 
"Additional Notes 
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18. Rated capacity. 
19. Mean capacity. 
20. Mean available capacity. 


Accompanying this is a form in which the readings of 
charges and discharges may be tabulated and a set of 
curves, given by Crompton in the Journal of the London 
Institution of Electrical Engineers, page 691, Vol. XIX, 
illustrating the subject of the above 9th division. 

The first tests to be made are with a view to laying out 
such a set of curves. One cell should be used for each 
test; that is, one charge and discharge, and a curve plotted 
from it. Each test should be repeated with another cell. 
Cells for these tests should be new, and in the best possible 


condition. 


Out of a series of discharges from five or six similar 
cells, at as many different rates the proper rate can be 
selected, and the minimum potential determined’ These 
curves are to the storage battery expert what indicator 
diagrams are to the steam engineer. They show at what 
rate and to what potential the discharge may be made. 
I should say that the best rate for this cell was 22 amperes, 
and that the minimum limit of potential with this current 
flowing should be 1.9 volts. By letting it fall to 1.8 volts, 
an additional 25 ampere hours or 12 per cent. would be 
gained, but at a lower efficiency, with increased difficulty 
of regulation, and with detriment to the plates, both pos- 
itive and negative. The best normal discharging rate may 
usually be adopted for the charging rate. 

All the divisions of the accompanying report except the 
second may now be filled in without further tests. It is 
customary to rate the capacity at the greatest number of 
ampere-hours obtained by discharging at the normal rate 
to 1.8 volts, and this rule should be followed in the report. 
The mean capacity is approximately midway between the 
rated capacity, and the capacity of the cell at its worst. 
For example, a 1,000 ampere-hour cell may be used until 
its ca paoi falls to 700, and the mean capacity will there- 
fore be 850. The mean available capacity is the mean 
capacity in a service where the cell is never used below 1.9 
volts which would be perhaps 25 per cent. less, or 612 
ampere-hours. Any other figure may be substituted for 
1.9 if found to be the lowest potential at which the cell can 
be profitably worked. It will be understood, however, 
that I am here treating particularly of lead cells. 

The most difficult point is division 2. It is impossible 
to determine from one kind of service what a battery will 


do in some other kind. A laboratory test of durability is 


[test Nom Date of Test, 189 
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FORM FOR TABULATING THE RATES OF CHARGE AND DISCHARGE. 


9. Same for discharging. 

10. Normal and maximum charging rate) deduced 

11. a as discharging rate { from 

12. Working limits of potential on charging curves 

18. ee a t ternal 8 and 9 

14, Apparent or observed liability to breakdowns and stop- 


15. Whether there are objectionable odors or fumes. 

16. Character of electrolyte; working limits of ita specific 
gravity; and how kept in circulation. 

17. Accurate description of complete cell including character 
or materials, methods of manufacture, and drawings. 


interesting and may tell something of a battery, but it may 
also be misleading, and I would rarely recommend the con- 
sulting engineer to undertake it. For a good battery, two 
years at least will be required, a laboratory in which there 
is nothing else going on, and day and night assistants with 
no other duties to confuse them. It would be desirable to 
reproduce in the laboratory, as far as possible, the com- 
mercial conditions under which the battery is intended to 
be used; the charging and discharging rates, the working 
potentials, the specific gravity, temperatures and ciroula- 
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tion of electrolyte. But in the laboratory there must be 
regularity and this regularity shortens the life of one cell, 
while it lengthens the life of another. Furthermore, it 
signifies nothing that one battery can stand what is called 
a breakdown test better than another. They are not like 
steam boilers. To discharge two batteries a hundred times 
or more at ten times their respective normal rates, provides 
no data upon which to calculate or compare their dura- 
bilities in commercial service. 

In making a durability test I charge at the normal rate 
to 2.3 volts and discharge to 1.9 at the same rate, beginning 
the charge and discharge each day at the same respective 
hours. hen the capacity of the cell has fallen to 70 per 
cent. of the maximum, the positive and negative elements 
are separated and reassembled each with a new element, 
and the test continued with whichever one has a capacity 
over 70 per cent. of the original maximum. In this way 
the length of life between maximum capacity and 70 per 
cent. of it, in terms of discharges, is determined for both 
positives and negatives, and a man who had previously 
combined some commercial with his laboratory experience, 
might be able from such data to make an approximate 
estimate of the cost of maintenance. 

Such a test should be conducted with at least two cells 
simultaneously ; but under no circumstances should they 
be charged or discharged in series. I need hardly say that 
great care should be exercised in getting accurate measure- 
ments. Separate sets of instruments should be used for 
each cell. Lord Kelvin’s quadrant electrometers will be 
found preferable for measuring the potentials. The meas- 
urements for internal resistance require such delicacy as to 
demand special treatment; but bi may say that little 
dependence can be placed upon the figures usually given 
for this quantity. 

In regard to the limits of working potential here sug- 
8 1 should add that it is customary to charge up to 
2.4 and discharge to 1.85. The circulars and printed 
instructions of the principal manufacturers give these 
figures, but the tendency of the best modern practise is 
toward narrower limits. (See Journal of London Insti- 
tution of Electrical Engineers Vol. XIX., page 561. 
It must not be supposed that the above describe 
durability test is particularly light service for any bat- 
tery. Some batteries can withstand very rough and 
irregular commercial use better than they can a great 
number of successive ae and discharges of similar 
quantity and character. It is possible to make a fine 
cell for this work that would not possess the greatest 
merit as a commercial investment, and it would be equally 

ossible to construct one that would make a good record 
in commercial work, and yet would be a poor competitor 
for honors in the above test. : 
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THE BRUGER SOLENOID MEASURING INSTRU- 
MENT. 


The inaccuracy in the readings of electrical measuring 
instruments due to the inconstancy of the magnets em- 
ployed has been an annoying source of trouble in many 
forms of apparatus. To avoid this difficulty Mr. Theodor 
Bruger, of Bockenheim, Germany has recently produced a 
device the construction of which is based on the mutual 
action of two co-axial solenoids, one of which is stationary 
and the other movable relatively to the stationary one, in 
such a manner that a considerable sensitiveness and an 
accurate scale are obtained. 

In Fig. 1 of the accompanying illustrations a represents 
a stationary polarized solenoid which acts simultaneously 
on two co-axial short solenoids I and II, rigidly connected 
with each other but having a common movement and 
joined in series or parallel in such a manner that the suc- 
cession of their poles is positive-negative and negative- 
positive. 

If one of these movable solenoids be moved slightly 
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toward the stationary solenoid in the direction of the 
arrow, the strength of the current being constant, the 
motive power which is exerted on the solenoid I, decreases 
rapidly during the movement from the positive end N of 
the solenoid a to its centre. If therefore, the solenoid I is 
under the influence of a variable current and the opposite 
solenoid II under the influence of a spring or of gravity, a 
scale is obtained with sub-divisions which decrease in size. 
If on the contrary the solenoid II alone is moved on the 
solenoid a from the centre of the latter toward the nega- 
tive end s and is subjected to the same influences as the so- 
lenoid I, a scale is obtained the divisions of which are very 
small at the beginning of the movement and increase 
rapidly when the solenoid II approaches the negative pole 
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AND 2.—THE BRUGER SOLENOID MEASURING 
INSTRUMENT. 


s. Hence it follows, that by the simultaneous use of the 
two solenoids I and II an equalized movement is obtained 
which produces a nearly uniform scale. 

In alternating currents also the mutual induction which 
would occur between a fixed coil and a movable solenoid is 
avoided in consequence of the opposed polarity of the two 
movable solenoids. 

Fig. 2 shows the arrangement and connections. The 
stationary straight solenoid a of Fig. 1 is here replaced b 
a circular solenoid, and the two movable solenoids I and 
are mounted on an axle. The current is admitted through 
narrow silver bands 5, while the torsion spring o acts 
against the turning action of the current. 

This instrument can, according to its winding, be used 
for various purposes. If designed for watt-meters the 
stationary solenoid is provided with a thick wire for the 
main current and the movable coils are placed in shunt, 
while the stationary solenoid is tapered toward the ends 
so as to obtain a uniform scale. If the instrument is to be 
constructed as an electro dynamometer, the movable sol- 
enoids are connected with the stationary solenoid either 
in parallel or in series, as the case demands. 


THE CONNECTICUT STREET RAILWAY ASSOCIATION. 


Representatives of the various street railway companies of Con- 
necticut, have formed the Connecticut Street Railway Association, 
Roads are represented in Derby, New Haven, Waterbury, Stam- 
ford, Hartford, Fair Haven, Westville and Norwalk. The fol- 
lowing officers have been elected: President, H. Holton Wood, 
Derby; vice-president, Henry 8. Parmelee, New Haven; treasurer, 
E. L. Goodrich, Hartford; secretary, R. A. Fosdick, Stamford; 
executive committee, A. M. Young, Waterbury; G. A. W. Dodge, 
New Haven; Israel Kelsey, New Haven. Monthly meetings 
will be held, with the annual meeting the third Wednesday of 
November. 
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THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 


IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—Z. 


2 4 Hint 


There were two practical applications of his electro- 
magnets that Henry had in mind; one the telegraph, the 
other the machine described in Silliman’s Journal, Vol. 
XX., 1831. This should be of interest to the reader since 
it is the first electro-motor. This crude instrument, made 
by Henry’s own hands, has been preserved by Princeton 
College as an historical relic.’ Let us read enry’s de- 
scription of it in Silliman’s Journal (Vol. XX., pp. 340-348). 


To the Editor: 


Sir :—I have lately succeeded in producing motion in a little 
machine by a power, which, I believe, has never before been ap; 
applied in mecbanics—by magnetic attraction and repulsion. It 
is well known that an attractive or repulsive force is exerted be- 
tween two magnets, according as poles of different names, or 
poles of the same name, are presented to each other. In order to 
understand how this principle can be applied to produce a recipro- 
canny motion, let us suppose a bar magnet to be supported hori- 
zontally on an axis passing through the centre of gravity, in pre- 
cisely the same manner as a dipping needle is poised; and suppose 
two other magnets to be placed pet pene one under each 
pole of the horizontal magnet, and a little below it with their 
north poles uppermost; then it is evident that, the south pole of 
the horizon et will be attracted by the north pole of one 
of the perpendicular magnets, and its north pole repelled by the 
north pole of the other; in this state it will remain at rest, but if, 
by any means, we reverse the polarity of the horizontal magnet, 
its position will be changed and the extremity which was before 
attracted will now be repelled; if the polarity be in reversed, 


the position will again changed, and so on indefinitely. To 

roduce therefore, a continued vibration, it is only n to 
introduce into this arrangement some means by which the polar- 
ity of the horizontal magnet can be instantaneously changed, and 


that too by a cause which shall be pat in operation by the motion 
of the magnet itself. How this can be effected will not be difficult 
to conceive when I mention that instead of a permanent steel 
magnet in the movable part of the apparatus a soft iron galvanic 
magnet is used. 

The change of polarity is produces simply by soldering to the 
extremities of the wires which surround the galvanic magnet two 
small galvanic batteries in such a manner that the vibrations of 
the magnet itself may immerse them alternately into vessels of 
diluted acid ; care being taken that the batteries are so attached 
that the current of galvanism from each shall pass around the 

et in an opposite direction. 
nstead of soldering the batteries to the ends of the wires, and 
thus causing them at each vibration to be lifted from the acid by 
the power of the machine, they may be permanently fixed in the 
vessels, and the galvanic communication formed by the almalga- 
mated ends of the wires dipping into cups of mercury.” 

If the tumblers be filled with strong diluted acid, the motion is 
at first very Artie and powerful, but it soon almost entirely ceases. 
T partially filling the tumblers with weak acid, and occasionally 

ding a small quantity of fresh acid, a uniform motion, at the 
rate of seventy-five vibrations in a minute, has been kept up for 
more than an hour ; with a large battery and very weak acid, the 
motion might be continued for an indefinite length of time. 

The motion here described is entirely distinct from that pro- 
duced by the electro- etic combination of wires and magnets ; 
it results directly from the mechanical action of ordinary magnet- 
a : oven being only introduced for the purpose of changing 
the poles, 


It is easy to see how motion could be given by this 
arrangement to a wheel or other mechanical apparatus. 
“This simple but original device comprised the first auto- 
matic pore cu mee or commutator ever applied to the gal- 
vanic battery—an essential element not merely in every 
variety of the electro-magnetic machine, but in every 


1. The picture given is from a photograph. 
2. Silliman‘s American Touran of Belence, Vol. XX, pp. 842 and 343. 
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variety of magneto-electric apparatus and in every variety 
of the highly useful induction apparatus.“ 

If Henry could have looked up with pardonable pride to 
the wires of his telegraph stretched around that upper 
room in the Academy at Albany, surely he might have re- 
garded with some elation the see-saw motion he had been 
able to produce and have allowed his imagination to dwell 
upon the future represented by his machine. The intro- 
duction of steam as a motor was an era in the world’s 
history; this use of electricity as a motor was another era; 
but not for a moment in the enthusiasm of his success was 
Henry led to believe that the one would supersede the 
other. He recognized from the first the place of the elec- 
tro-motor. He considered the source of the power of the 
machine, namely, the oxidation or burning up of the zinc 
in the battery ; and immediately concluded that the coal 
required for the preparation of zinc would, if directly 
applied, give a much greater amount of power at much less 
expense; but he predicted for his engine a useful and 
important future in applications where economy is not the 
consideration. He sums up the question later in these 
words: “ All attempts to substitute electricity or magnet- 
ism for coal power must be unsuccessful since these powers 
tend to an equilibrium, from which they can only be dis- 
turbed by the application of another power, which is the 
a N of that which they can subsequently exhibit. 
They are however, with chemical attractions, etc., of great 
importance as intermediate agents in the application of 
the power of heat as derived from combustion. Science 
does not indicate in the slightest degree the possibility of 
the discovery of a new primary power comparable with 
that of combustion as exhibited in the burning of coal. 
We therefore do not hesitate to say that all declarations of 
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the discovery of a new power which is to supersede the use 
of coal as a motive power, have their origin in ignorance or 
deception and frequently in both.” Mr. Taylor says, In 
Henry's deliberate contemplation of his own achievement 
his remarkable sagacity and propriety of judgment were 
conspicuously displayed.” 

Henry sent his little machine, as he had his magnets, out 
into the world, through Silliman’s Journal. It received, as 
the magnets had before, an enthusiastic welcome from Stur- 
geon, who immediately constructed a rotary engine, exhib- 
ited in 1833 in London to a large audience. We have here a 
glimpse of a noble soul: for, when hailed on account of 
this machine as pioneer in the field, and by an American, 
Sturgeon took pains to contradict the statement and to 
give to Henry the priority; worthy of praise, he could not 
take praise which was not his due. This is especially 
gratifying since Henry’s discoveries were as a general thing 
taken up and used, as a matter of course, without any 
reference to himself. In 1834, Davenport of Vermont, an 
ingenious blacksmith, made a rotary machine; but I may 
not follow closely the history of the electro-motor; I refer 
my readers to Mr. F. L. Pope’s well known and interest- 
ing article upon this subject.“ The problem of the appli- 


3. Edward N. Dickerson : “ Joseph Henry and the etic Telegraph.“ 
4. THE ELZorricaL ENGINEER, Jan. 7, 14, 21, 28 and Feb. 4, 1801. 
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cation of electricity as a universal motive power was taken 
up with great zeal both in Europe and this country; and 
contrary to Henry’s fundamental and, as time has shown, 
prophetic conception of the field of the electro-motor, it 
was everywhere confidently supposed that in time it 
would supersede steam. In this expectation the mis- 
understood electro-motor disappointed the hopes reposed 
in it and for a time it was in disgrace ; but, not a success 
certainly as a prime mover, it has found its place and it 
is exactly the place to which it was assigned by Henry; 
it is the assistant of steam, not its rival. Its a fe lies in 
its capacity to recelve power from a distant source and to 
transfer it without waste immediately to where it is needed. 
Mr. Pope says: Henry accurately foretold the true place, 
in the domaa of industry, of the electric motor. Much con- 
fusion of thought exists in the popular mind of the present 
time in reference to this very point. * * * * Electricity, 
in its important application to machinery, is never in itself a 
source of power. It is merely a convenient and easily 
managed form of energy, by which mechanical power is 
transferable from an ordinary prime motor, as a steam 
engine or a water wheel, to a secondary motor which is 
employed to do the work. It performs an office precisely 
analogous to that of a belt or line of shafting, which, how- 
ever useful in conveying power from one point to another, 
can, under no conceivable circumstances, be capable of 
cremains it? 

n comparison with other modes of transmitting power 
the electro-motor is well nigh indifferent to the extent of 
the distance from the source of its power. Who imade the 
instrument thus indifferent to distance ? Let us go back to 
it as it was in its infancy in 1531, in Henry’s cabinet. 
Henry knew that his magnet, in the telegraph in the upper 
room, could respond as easily to its battery if that one 
mile of wire stretched around those walls were extended to 
hundreds ; and he knew as well that his little machine 
could be made to work if its batteries were equally far 
away. The means of producing electro-mechanical effects 
at a distance, this was what Henry had discovered, and in 
this machine he showed how the power might be used in 
other ways than in the telegraph. 

In 1834 Dr. Edmonston of Baltimore published a de- 
scription of the rotary motor, a modification of Henry’s 
arrangement, and these two forms are the prototypes 
of all the electro-motors, which have been constructed from 
that day to this.”—(Frank. L. rove 

Henry’s friends urged him, not only to take out patents 
for his magnets and his telegraph, but also for this machine. 
Hundreds of patents have been granted in this country for 
modifications of the electro-magnetic-telegraph, and as 
many for varieties of the 5 machine; all of 
which would have been tributary to Henry as the original 
patentee. His constant answer to all such solicitations 
was, My desire is to add to the sum of human knowledge; 
what 1 give, I wish to give freely.” 


PUBLIC SPIRITED JOURNALISM. 


It will be remembered that some time ago the London Elec- 
trical Review assumed the uphill task of endeavoring to expose 
the tricks and wiles of ‘‘electric belt” quackery, and as a result 
became involved in lawsuits for libel, which it had the deserved 
good fortune to win, although as might have been expected, the 
quacks are still rampant, for the general public rarely reads tech- 
nical literature and the daily papers persist in printing the quacks’ 
advertisements. 

The Electrical Review obtained damages, with Science Siftings, 
its colleague in the fight, and Mr. J. Swinburne now has returned 
to the subscribers to its Defence Fund the entire amount of their 
subscriptions less a small 5 to cover expenses of printing, 
stationery, postage, etc. The Review is entitled to the congratula- 
tions of the electrical profession on its success in this fight, and 
to admiration for its honorable and public spirited action 
throughout. 


6. Electricity in Daily Life, Chas. Scribner's Sons, New York, 1991, page 41. 
(Reprinted from Seribner’s 1 k, : 
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Elektrotechniker’s Literarisches Auskunftsbichlein. By F. 
Schmidt-Hennigker. 2d Edition. Leipzig, 1894. Oskar Leiner. 
48 pages. 65 x 8 inches. Price, 40 cents. 


THIS is an index of the works published in the German 
language between 1884 and 1898 on the subjects of electrotechnics, 
electricity, 55 magnetism, telegraphy, telephony 
and lightning protection. The works are indexed alphabetically, 
by authors and by subjects. Each reference is accompanied by 
the number of pages, size and place of publication. 


` 


Electricity Up to Date. By John B. Verity. London and New York. 
Edition” & Co. Paper, 226 pp. illus. Price, 75 cents. (Fourth 
ition). 


Mr. Verity’s useful and handy little book reaches us again, and 
we can only repeat of this what has been said of previous editions, 
namely, that it is one of the best of the popular books. There is 
nothing pedantic about it, yet nothing foolish or inaccurate. It 
tells the story clearly and plainly, and every is interesting. 
Such a book ought to reach its fortieth edition, with constant and 
careful revision. 


Premiers Principes d Electricité Industrielle. By Paul Janet, 
1 * jer-Villars et Fils. 1893. 275 pages, 554 x 8. 
ce $2. 


This is a reproduction of a course of lectures delivered by the 
author at the Faculté Des Sciences of Grenoble, and is intended 
therefore. more particularly for students. It carries the reader 
through the study of batteries, including primary, secondary and 
thermo cells, dynamos and transformers. The book is devoted 
more to inculcating the principles of these various types of ap- 
paratus, giving only such details of construction as to enable the 
student to form a fair idea of the actual apparatus, all the stand- 
ard of which are illustrated. The book is well up to date 
and the explanations are quite lucid. 


Reference Book of Tables and Formulas for Electric Street Rail- 
way Engineers. By E. A. Merrill, Author of Electric Light- 
ing Specifications.” New York. The W. J. Johnston Com- 
pany, Ltd., Flexible Morocco, Pocket Size. Price, $1. 


The appearance of this little reference book is very timely as it 
puts in the hands of the electric railway constructor and superin- 
tendent a considerable amount of valuable information. The 
author has followed the plan of beginning with the steam plant 
and passing successively through the subject of cars and their 
equipment, overhead work, track work and miscellaneous tables 
and formulas. While the works of the best authorities have been 
consulted, a number of tables and formulas are original, and 
many others have been modified and extended to adapt them to 
the conditions imposed in electric street railway work. 


Standard Tables for Electric Wiremen, With Instructions for 
Wiremen ana Linemen, U ters’ Rules, and Useful 
Formule and Data. By Chas. M. Davis. Fourth Edition. 
Thoroughly revised and edited by W. D. Weaver. Flexible 
morocco. 128 pages. Price, $1. 


This very handy little work has recently received a thorough 
revision at the hands of Mr. W. D. Weaver, and among the new 
things embodied in it is the calculation of alternating current 
wiring. These include tables of alternate current wiring coeffici- 
enta, those on alternating currents for exterior wiring and on the 
candle power of arc lamps, and tables enabling those for the 
three standard lamp voltages to be used for any voltage or drop ; 
as well as several oti.ers, including a complete set of wiring tables 
calculated on a uniform basis of 55 watt lamps. In addition we 
I a good deal of valuable miscellaneous information in the 

k. 


Dynamo and Motor Building for Amateurs, wilh Working Draw- 
ings. By Lieut. C. D. Parkhurst, U. S. A. New York. The 
W. J. Johnston Company, Ltd., 1893. 5x7 
inches. Price. $1. 


Although the continued manufacture of electric motors of 
small sizes has brought their price down much below what it was 
some years ago, there are still not a few who prefer to gain the 

ractice which only actual work propriis manibus can afford. 
he amateur will find here little or no theory to embarrass him, 
but straightforward descriptions with diagrams and working 
drawings, which will enable him to construct three or four kinds 
of machines, ee from a small electric motor, driven by bat- 
tery current, to a 50-light incandescent dynamo. The book has 


168 pages. 
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specs value as it represents the author’s own experience in this 
class of work, which he has succeeded in laying before the reader 
in very clear language. 


Twenty-Fifth Annual Report of the Board of [Massachusetts] 
Ratlroad Commissioners. (Pub. Doc. No. 14.) January, 1894. 
wee & Potter Printing Co., Boston. 8°, pp. xix + 811; 

p. 


Eck succeeding annual report of the Massachusetts Railroad 
Commissioners devotes an increased amount of space to a discus- 
sion of the probleme which continually present themselves in con- 
nection with the rapid extension of the electric railway service 
within that commonwealth. While the actual number of street 
railway companies shows but little increase—in fact, owing to 
consolidations and other causes, the number reporting is one lees 
than in the preceding year—the aggregate mileage in operation 
shows, as might be expected, a notable increase. The returns are 
made up, as usual, to September 80, 1893, at which date, the total 
length of street railway including double tracks, but not sidings, 
was 874.14 miles; an increase over the preceding year of 119.29 
miles. There has been during the year an increase of mileage 
operated by electric power of 214.78 miles, and a decrease of mile- 
age operated by horse-power of 95.49 miles. The first successful 
commercial use of electricity as a motive power in the state is 
said to have been on the pi bias & Boston line in July, 1888 

The gross assets of all the street railway companies are given 
as $50, 180, 278.20, and the gross liabilities as $49,589.687.91. The 

rcentage of surplus to apial stock, which in 1887 was 18.89 
ell the following year to 6.82, and has since decreased progres- 
sively year by year, until it was in 1883 only 2.09 per cent. A com- 
arison of the traffic returns for the past decade, shows between 
1888 and 1893, an increase of 142 per cent. in the ngers 
carried; of 125 per cent. in number of miles run, and of 96 per 
cent. in the number of round trips, annually. During the past 
five years, the average net earnings have increased from $2,420 to 
$3,810, per mile of railway owned, from 5.56 to 9.65 cents per car- 
mile run, from 40 to 74 cents per round trip run, and from 0.96 to 
1.56 cents per passenger carried. 

The average cost of the street-railways of Massachusetts per 
track-mile, as per books of the companies on September 30, 1893, 
was for construction, $26,792; for equipment, $15,455.06; and for 
land, buildings, etc., $11,738.68, making a total average cost per 
mile of $53,985.69. Of course these figures furnish no basis for 
estimating, even approximately, the cost of any particular rail- 
way. The cost of different lines varies, as returned by the com- 
panies, from a minimum of $13,745 to a maximum of $98,907 per 
mile of track. 

These results, for convenience of comparison, have been 
thrown into a table as follows :— 


Percentage 
Earnings and Coat. In 1888. In 1893. of 
Incr ease. 
Net Earnings per carried... $0.96 $1.56 62.50 
25 8. ‘* car mile run 5.56 9.65 73.56 
s 1 „round trip8dp8dpd 40.00 74.00 85.00 
s s „% mile of railway..... 2,420.00 8,810.00 57.44 
Cost of railway per mile...... e 88,695.00 58,986.00 60.22 
Capitalization  *  * „e.sesooseses. 82,304.00 53,867.00 65.20 


Discussing these results, the Commissioners say :— 


The gains which the above table shows in the average net eerie ge per pas- 
senger carried, per mile run and per round trip, ranging from to 85 per 
cent. in favor of the year 1893, are certainly at first view very striking; 
and, if these were the only elements in the case, the financial success of the 
electric system might be pronounced at once to be not only assured, but 
marvelous. There are, however, other important and decisive factors which 
must not be overlooked. 

In the first place, any increase in the net earnings must obviously be com- 

ed with the increase in the cost and capitalization of the electric over the 

orse system. The manufacturer whose new factory brings him in twice the net 
income of the old one, has gained nothing in the way of return on his invest- 
ment, if the new plant has cost him twice as much as the old. So here, the most 
direct and conclusive test of the net earning capacity of the two systems, is a 
comparison of the increase in the net earnings per mile of railway with the in- 
crease in the cost of the railway per mile. Applying this et t wili be seen 
that, while the net earnings per mile are 57 per cent. greater, the cost and ca- 
pitalization per mile are respectively 60 and 65 per cent. greater in 1898 than in 
1888,—the odds being clearly in favor of the horse system. 

In the second place, it must be taken into account that the electric railways, 
with their power-stations and electrical equipment, are all of new or recent con- 
struction. ... . For this reason, the cost of the maintenance of the new 
system, which is chargeable to operating expense, has thus far been abnormally 
small, and the consequent showing of net earnings from operation has been ab- 
normally large. The generation and distribution of electric motive 
power involve extensive plants, costly machinery and intricate ap tus and 
appliances, all of which must be kept in perfect working order. e wear and 
tear of roadbed and track are increased by the heavier rolling-stock of the new 
system. As time goes on, the cost of renewals and repairs cannot but increase 
or be otherwise than large ; and this cost must go into operating expense. The 
net earning capacity of the electric system will not, therefore, have been fully 
tested, until time and experience have demonstrated the normal and full ave 
cost of its maintenance; and the net results, as they now appear, must be quali- 
Pe We mustoaciulle therefore, taki h to the t, tha 

e must conc ng everything in account, t there 
has been thus far no demonstration of the superior net earning capacity of the 
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electric as compared with the horse system, but rather the reverse. It is not, 
however, inten to raise the inference that, the electric system is, or is likely 
to prove, under conservative and t proper ent, a financial failure, 
The conditions attending ite further and fuller development will bably be 
found to differ in no essential from those attaching to the old horse rail- 
Yay item, or to the steam railroad system. It oan and should be 
said however, without hesitation or qualification, that the electric system has not 


shown or indicated any such margin of profit as to justify the 


expectation of 
more than moderate and ordinary returns on money legitimately invested in it. 
The idea, which seems to have obtained some currency, that tbe 3 
system is a bonanza of rare and inexhaustible wealth is clearly a delusion, 
has doubtless proved to some a snare. The absolute cost and expensiveness of the 
system, under the most conservative, able and honest management, are sufficient 
to task its earn capacity to the full limit. There is no n for fictitious 
or inflated capitalization. It presente no safe or inviting field for speculative 
enterprise and manipulation, unless it be to the i operators of an 
inside ring who are willing to practice on the credulity of a misinformed public. 


The statistics of accidents show that during the year covered 
by the report, the total number of persons killed and injured by 
electric cars was 271, being in the ratio of 1 to each 53,475 
miles run. 

The Commissioners call attention, in very forcible l to 
the rapidly increasing number of grade-crossings of electric and 
steam railroads, the returns for the year showing the appalling 
increase in these death-traps of from 26 to 100. They say: 


It is not. to be believed that the (original) allowance of 100 such 
outside the public highways would for a moment be thought of. The re > 
able condition of things now existing has crept in unawares, as it were, under a 
code of laws intended only for horse-railway travel, enacted before the operation 
of atreet-railways by mechanical power come to be regarded as more than a 
remote possibility. Of all the perils which attend travel on railroads and rail- 


not again called to it, without waiting for some serious casualty—of th 
c without giving freah emphasize the 


The Board again call attention to the desirability of legislation 
limiting the amount of bonds which may be issued by street- 
railway companies, a recommendation, not acted upon by the 
last Legislature, but which is obviously quite as much in the 
interest of all solvent corporations as in that of the investing 
public, inasmuch as no well-informed person would be likely to 
nvest knowingly in the bonds of any company, with which the 
market might at any time be fiooded to an unlimited extent. 

The deductions and observations of so careful and conservative 
a body of experts as the Massachusetts Commissioners in reference 
to the questionable profitableness of electric railways as a perma- 
nent investment, have not unnaturally given rise to no small 
amount of comment and criticism. ile there is no doubt 
abundant room for caution in the direction pointed out, and while 
it must be admitted that there is much reason to fear that as soon 
as the present financial stringency has in some measure passed 
away, the extension of electric railways into unprofitable fields 
may be prosecuted to an extent which cannot but ultimately result 
in a disastrous collapse, the figures given in the report do not ap- 

to necessarily warrant all the deductions which have been 
wn from them. This will appear, for example, from an exami- 
nation of the comparative results during the same period [1888- 
98] of a local street railway, with whose affairsthe writer happens 
to be somewhat acquainted, and which has always been justly 
ed as an exceptionally well and liberally-managed system. 
It serves a manufacturing population something in excess of 
60,000. In 1888 this system was operated by horse-power and did 
not extend much beyond the thickly settled parts of the city. 
Between that date and 1898, the trackage was increased, in round 
numbers, from 14 to 88 miles; the system was converted into an 
electric one: the capitalization per mile was increased from 
$22,000 to $80,000; the construction account from $11,000 to 
$18,000, and the equipment account from $5,000 to $10,000. 
A comparison of net receipts for the same period shows 
an increase per mile operated of $2,260 to $3,000; per 
round trip of 89 to 58 cents; per mile run a from 
8.1 to 6.9 cents, and per passenger carried a decrease from 
1.4 cents to 1.8 cents. Nevertheless, the company has never once 
failed, during that time, to pay its regular dividend of 8 per oent., 
and it has actually a larger surplus to-day than it had in 1888, not- 
withstanding there has been a trifling increase (from 74 to 75 per 
cent.) in the ratio of gross expenses to groses income. The falling 
off in net income, per mile run and per passenger carried, has been 
caused by the extension of the company’s tracks into thinly settled 
suburban districts, but it is evident that within the next ten years 
the increase of population along these suburban routes, will 
materially augment the gross receipts, without adding in anything 
like the same proportion to the necessary expenses. It will be con- 
trary to all previous experience, also, if the actual cost, per car 
mile, of operating an electric railway should not be largely 
reduced by the progress of science and invention during the same 
period. This example however, only serves to enforce the moral 
drawn by the Commissioners, that an electric railway, no less 
than any other, must be judiciously located and carefully man- 
aged, if it is expected to be profitable. F. L. P. 


THE LYNCHBURG ELECTRIC COMPANY’S first mortgage 6 per 
cent. 25-year gold bonds are offered at par and accrued interest. 
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LETTERS TO THE EDITOR. 


INTRODUCING THE QUADRUPLEX INTO ENGLAND. 


Mr. W. H. PRREOR, C. B., F. R. S., in a paper entitled, Notes 
of a Trip to the United States and Chicago, 1898,” published in 
the Journal of the Institution of Electrical Engineers, Volume 
XXIII., No. 109, March, 1894, as the result of an official visit and 
inspection of the telegraphic system of the United States in 1877, 
speaks among other things of the practical introduction of the 
quadruplex system on the Government postal lines. The sub- 
scriber hereto is thus reminded of his most delightful visit 
abroad, the cordial welcome and generous hospitality extended 
to Mr. George A. Hamilton and himself during their two months 
sojourn in London and Liverpool having on hand the pleasant 
and easy task of establishing quadruplex working between the 


points named. 
In view of the openly expressed doubts as to the success of 
the system abroad, the trial was looked upon as purely in the 


line of experiment; and predictions were freely made that stormy 
weather, with the usual accompaniment of a London fog, would 
prove an effectual barrier to its successful working. It was 
therefore with considerable pride that from time to time 
during the first week or two, information was communicated to 


Mr. Preece of the PURON working during weather that proved - 
u 


almost too much for the duplex circuits between London and 
Liverpool; but these occasions served to indicate what might be 
expected when the now anxiously looked for London fog should 
arrive. 

The pationce of my faithful co-operator at the Liverpool end 
was soon rewarded by the arrival of a storm from across the 
Atlantic bringing with it conditions for the development of a 
veritable London fog which reached a maximum density about 
11 a. m. when even the street traffic was rendered somewhat 
perilous. The service with Liverpool opened rather tardily upon 
all the regular circuits, the quadruplex being the exception. It 
was at once supplied with business for all sides owing to the 
partial suspension of other circuits. At about ten o clock a. m. the 
various duplex circuits between the London and Liv ol ex- 
changes and main offices began to fail, and at eleven o'clock the 
condition of circuits had arrived in which it was deemed useless 
to attempt further working, and with the various Liverpool files 
well filled with business awaiting transmission the 3 
memorandum was dropped to Mr. Preece: 11 a. m., Liver 
oy aos all suspended work. Quadruplex working finely four 
sides, 


In less than five minutes Mr. Preece came to the operating 
room accompanied by Mr. Patey and a sufficient number of the 
officials from the various departments interested to form a com- 
plete circle around the quadruplex table, at which four operators 
were easily working, two sending and two receiving. Among the 

roup also was Sir William Thomson, whose interest in the ex- 
bition was clearly shown by earnest inquiries respecting details 
of the service, condition of the line, etc. 

The experimental stage having been so successfully passed, 
the incident above narrated is put on record as part of the here- 
tofore unpublished history of the introduction of multiplex tel- 
egraphy abroad ; I will mopy add thereto the following clipping 
from the Telegraphic Journal of December 1st, 1877, as follows :— 

The quadruplex instruments continue to work excellently 
well between London and Liverpool. There can be no doubt that 
the system is a perfect success. Messrs. Gerritt Smith and Ham- 
ilton who have so ably superintended the setting up and working 
of the apparatus have returned to America.” GERRTrr SMITH. 

New Ton Orry, April 14, 1894. 


DESIGN OF CONSTANT TORQUE VARIABLE SPEED MOTORS. 


As a subscriber to the ENGINEER I wish to ask a few questions 
in regard to a motor intended for variable speeds and such work 
as requires nearly the full torque or pull at almost any speed. The 

desired is to be widely variable, and yet it is desirable to 
operate with as little current as possible and as near full voltage 
at the motor terminals as possible. 

How would a series motor with some form of commutated 
field controller answer the purpose? What would be the average 
electrical efficiency of such an equipment? Is there a better way 
than the commutated field” method of doing this, when one 
wants in use but one motor? 

Can you tell me where I can get information in regard to the 
winding of motors intended for this kind of work, especially the 
‘‘commutated field” winding? Or can you tell me about the 
resistance and ampere turns, size of wire of the different sections, 
number of sections, etc. ? 

ELWIN C. GREEN. 

Bucuaxan, Mics., April, 1804. 

[The series motor with commutated fleld appears to be about the 
only solution of the problem proposed by our correspondent, unless 
recourse be had to some form of erential gear whereby the 
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motor may be run at constant speed although the work may be 
done under variable speed and torque, such as the various epicyc- 
lical gears, invented by Henry, Main, Beaumont, and others. 

For using only one motor, and where mechanical complication 
is inadmissible, the only resource is the commutated field series 
motor. It is impossible to give directions for the winding, with- 
out predetermining the characteristic of the machine, by Hopkin- 
son’s method or some modification thereof, For this one would 
need all the data, sizes, proportions, in fact, working drawings, 
and also the necessary data as to what the motor is intended for, 
the circumstances and conditions of its use, whether its service is 
continuous or intermittent, etc. It all depends on how skillfully 
the magnetic circuit is designed. In a word, the design and 
Popon involve careful planning and calculation which should 

done by a skilled, experienced, and generally competent person. 
Even then, it is not unlikely that there will be some modifications 
required in the first machine made, before it is exactly satis- 
factory. Some information on this subject will be found in papers 
read before the American Institute of Electrical Engineers, by 
H. F. Parshall, ‘‘ Methods of Electrically „ Cars, 
April, 1892, and by Geo. D. Shepardson and E. P. Burch, Elec- 
tric Railway Motor Tests, June, 1892. 

As for the efficiency it will depend largely on the conditions of 
operation, the relative steadiness and constancy of load, etc. 
Probably the only conclusive way to determine it is by acta E. 


PATENTS AS ASSETS. 


I have read your editorial and those of other journals on the 
General Electric Co.’s report and note more particularly the re- 
flections on those ‘‘ ghostly ” assets, viz., patents, franchises, etc. 
I am sure it is not your intention to reflect in any way on the 
labors of the inventors and electrical engineers, but it seems to m 
you are doing so in a very pronounced way. : 

You are aware that the General Electric Co. have acquired 
property rights in the inventions of Brush, Edison, Thomson and 
a thousand other inventors of leas note who have been mainly in- 
strumental in developing (at an enormous cost) the principal 
electric arts, which in this country alone are paving the time and 

itants daily. 

Is the laborer worthy of his hire? Do you know of any of 
them who has been overpaid? Do you think from the knowledge 
you have of the cost of these developments (which are supposed to 

protected by patents) that they and their legal protection have 
actually cost much less than the amount credited to this asset? 

Your idea appears to be that the value placed on those patents 
is mainly a fictitious one, that they are not worth what they have 
cost. Mine is, that it is greatly underestimated. Neither of our 
opinions will amount to anything until the courts of last resort 
have done their guessing. 

One of the journals advises the Company to wipe out the patent 
asset, stop all litigation, and confine themselves strictly to a man- 
ufacturing business. My idea of the theory of anarchism is con- 
veyed in the advice: Don’t protect patents but open the gates and 
let everybody profit at the inventor’s expense and labor. 

Where would the electrical industries be which we are now 
enjoying had such policies 5 during the past twenty 
years? When you bear on the value of electrical patents you 
tender discouragement to the electrical engineer. 


I hope you will pardon my criticism. I was afraid you had 
not given the inventor’s side due consideration and I hoped to get 
you thinking in the interest of the inventor. JNO. C. J. 


WESTFIELD, N. J. 


[An examination of its files will . THE ELEOTRICAL ENGI- © 
NEER of any intention, from first to last, to reflect at all on the 
labors of inventors and electrical engineers. Of course the laborer 
is worthy of his hire and we should be glad if he were always 
sure to get it. 

How much of the $8,159,000, standing for the value of patente 
and franchises in the General Electric report, does Mr. Henry 
think ever reached the pocket of the inventors? Eps. E. E.] 


THE STORAGE BATTERY CHALLENGE. 


In reply to the challenge of the Chloride Accumulator Co. we 
wish to say that there are several reasons why we do not wish to 
take up that challenge. A fear that our battery, working under 
the conditions for which it was especially designed, will suffer by 
comparison with the Chloride accumulator is not one of these 
reasons, Weare ready to supply Mr. Gibbs with all the Donaldson- 
Macrae batteries he may order at our list price with best trade dis- 
count, and would be pleased to have them tested not only by 
Messrs. Houston and Kennelly, but by everyone in the United 
States who is interested in storage batteries. 

Wu. W. DONALDSON, Pres. 

Ba.timons, Mp., April d, 1894. 
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PLISCELLANEOUS. 


DESTRUCTIVE EFFECT OF ELECTRICAL CUR- 
RENTS ON SUBTERRANEAN METAL PIPES.1—1. 


BY ISAIAH H. FARNHAM. 


For the past year or more, there have been read befor water, 
gas and electrical engineering societies all over this country, 
papers on the subject of electrolytic corrosion of water pipes, gas 
pipes and lead cables. In fact a meeting of such societies is in- 
complete to-day without some discussion on this subject. It was, 
therefore, with hesitation and misgivings, that I considered the 
written invitation from the officers of the Institute, to prepare a 
paper on the Electrolytic effect of currents on subterranean gas 
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and water pipes.” A prominent officer of the Institute urged 
that, as I was undoubtedly the first to discover and satisfactorily 
prove that this action was destroying cables, I ought to give the 
society an account of my investigations and the results. On this 
suggestion, the promise was made to lay before you such facts as 
opportunity would allow. If sufficient data may be presented to 
form a nucleus for the evening’s discussion, it will, I am sure, be 
of some practical value. 


Early in the summer of 1891, some lead-covered telephone cable 
removed from wooden ducts in Boston, showed some very marked 
yet local spots of corrosion. The cause of the corrosion was gen- 
erally attributed to acetic acid contained in the wooden conduit, 
which had, years before, caused corrosion on a few cables in cer- 
tain sections of the city. In the case just mentioned, the cor- 


1. Read before the American Institute of Electrical Engineers, New York 
April 18, 1804. ö 
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rosion was so severe, and located in spots only, that it led me to 
attribute the cause to eleotrolytic action from the railway currents, 
and a letter was written to my company to that effect. 

A few months later, the lead covering of a cable (No. 208) rest- 
ing upon the ground in manhole chamber No. 76, located at the 
corner of Berkeley and Newbury streets, was found eaten entirely 
through at the point of contact with the earth. I then felt cer- 
tain that the cable had been destroyed by the action of the current. 
ibaa Mr. W. X. Towne, my assistant, I proceeded to prove the 

eory. 

We took measurements between the cable and the earth, the 
cable having been repaired and raised from the ground, and found 
1.5 to 2 volts difference of potential, the cable being positive to the 
earth. A barrel of earth was procured from an excavation in the 
street, a metal plate placed beneath the earth in the barrel, and 
two short pieces of lead cable placed ane side on top of the 
earth. The plate in the bottom of the barrel was then connected 
to the negative side of a storage battery giving 4 volts potential, 
and one piece of the cable lying on the earth, was connected with 
the positive pole of the storage battery. The second piece of 
cable in the barrel was left without electrical connections. The 
earth was then saturated with water and the circuit was closed, 
allowing the current to pass from battery to cable, to earth, to 
plate and to battery, for seven consecutive days. The pieces of 
cable were then removed and the piece which had been connected 
with the battery was badly pitted, closely resembling the cable 
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which had been destroyed, while the second piece of cable showed 
no corrosion whatever, proving conclusively that a current such as 
was found in the manhole, was sufficient to cause the damage that 
had been found, and that the corrosion was not, in the case of the 
experiment at least, due to any acid or salts in the earth. Fig. 1 
shows the barrel experiment, and Fig. 2 is a photograph of the 
cable No. 208, which has been described as found resting on the 
earth in the manhole chamber and corroded through; also the 
pieces experimented upon in the barrel. That shown in the centre 
of the photograph is cable No. 208. 

In addition to the experiment just mentioned, we placed in 
the bottom of manhole chamber No. 76, two short pieces of cable, 
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one of which we connected by a wire to cable No. 208, which had 
been damaged by electrolysis. (It should be understood that the 
damaged cable had been repaired, and removed from the bottom 
of the chamber.) At the end of six weeks, the pieces of cable were 
removed and examined. The one which had been connected with 
cable No. 208, was deeply pitted,? while the other piece was free 


2. The plumbers of Omaha, Neb., apply the name of ‘‘ small-pox pipe ` to 
that pitted by electrolysis. 
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from corrosion. These experiments, with several others of minor 
importance, satisfied all who were interested, that electrolytic 
action was destroying cables, and probably gas and water pipes. 
It next became necessary to prove to the electrician of the railwa 
company, that the current causing electrolysis, was from the rail- 
way system and not from a leak in the Edison or some other elec- 
tric lighting system. 

Measurements were made between the cables in all manholes 
and the earth near the cables, for voltage and direction of current. 
It was found that within a radius of abdut 2,000 feet from the 
Albany street power house, cables were negative to the earth 

: g from zero to 2 volts, and that outside of this neutral 
line, they were tive to the earth from zero to 12 volta. This 
condition prevailed until a point was reached near the East Cam- 
bridge power house, when they again passed a neutral line and 
became more and more negative as that power house was ap- 
proached. The same conditions were found as the Allston Rail- 
way power house was approached. On obtaining sufficient data, 
maps were drawn, showing vol between cables and earth 
throughout all sections of the city. is is shown in map, Fig. 8. 

In addition to the figures placed beside the several routes of 
cable conduits, showing the di n of current and its pressure, 
we have colored red (shaded), each portion of the map where at that 
time we found the cables positive to the earth. We may call the 
red portion of the map, the territory. These potential meas- 
urements, though taken for ot purposes, incidentally furnish 
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all the proof needed to convince one that the railway power was 
the source of the troublesome currents. , . 

At the time the map was made, and previously, the railway 
was operating with the negative pole of the d o to the trolley, 
the positive side being to the rails. Fig. 4 is intended to illustrate 
this condition. It shows the passage of ourrent from the dynamo 
to the rails, and the of a portion of the ourrent from the 
rails to the cables within the neutral or zero line, and from cables 
to rails outside of this zero line. The danger of eleotrolysis is only 
where the current is leaving the cable or pipe through the moist 
earth, hence the dangerous district was at this time outside of the 
zero, OF ee line, as shown both on the map (Fig. 8) and in 
this Fig. 

Having outlined our early experience in running down this new 
trouble, we will now mention some of the pr and applied 
remedies. Several conferences were held for the purpose of sug- 

ting and discussing means for 3 the destruction of 
the cables, at which the officers and experts of both the railwa 
and telephone companies were present, and it should be said, 
that the railway company in Boston has shown a disposition to 
adopt any promising plan for overcoming the evil, save, perhaps, 
the abandonment of the rails and earth as a of the circuit. 

First.—It was proposed to remove all cables from the wet bot- 
tom and sides of the so-called manholes. It was found very 
difficult to place and retain cables free from the wet sides, and 
even could this have been accomplished, the action at the mouth 
of the ducts, and within them would still have continued. They 
were, however, all removed from the bottom of the manholes, 

Second.—It was su that the cables might be connected 
to ground plates in the manholes, and so transfer the electrolytic 
action to these plates, and thus save the cables, This experiment 
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was tried on an extended scale, but though many ground plates 
as TE surface of several square feet 8 were connected with 
the cables over a large portion of the city, it was found that volt- 
meter readings taken between the cables and a point on the earth 
a short distance removed from the ground plate in any manhole, 
gave nearly the same pressure as before the ground plates were 
connected. In some cases, the vol between the cables and the 
earth was reduced 25%; in many others no noticeable reduction 
was made, The ground plates were constructed from pieces of old 
lead cable, 6 to 10 feet in length and embedded in the wet earth 
at the bottom of the manholes. It was evident from this test, 
that ordinary ground plates would not prove of material advan- 
tage or poeng the cables. 

Third.—Prof. Elihu Thomson suggested, among other possible 
remedies, the placing of motor generators at different points along 
the railway line, wherever the cables and pipes are found to be in 
danger, the motor gonorari to be operated by the railway power 
current ; the secondary current developed by these generators to 


be utilized to lower the potential in the cables and pipes to zero, 
with respect to the surrounding earth or rails. The suggestion in- 
cluded means for automatically starting and stopping the genera- 
tors, as cables might become positive or negative to the rails. The 
motor generators would, so to speak, pump the current out of the 
cables and force it into the rails whenever the potential of the 
former should rise above zero. Fig. 5 illustrates this suggestion . 
This plan has not yet been put into operation so far as Iam aware. 

Fourth.—Insulating the cables and pipes from the earth was 
proposed. As some of the worst cases of corrosion of cables by 
electrolysis occurred where they were painted with asphalt, 
taped, painted again, and finally covered again with heavy 
braiding also saturated with asphalt, it was a paren, mas to in- 
sulate cables sufficiently to protect them would be difficult and 
expensive, if indeed practically possible. To protect water and 
gas pipes by a sufficient insulating jacket was seen at once to be 
impracticable. ; 

Fifth.—Breaking the metallic continuity of the cable sheath 
and pipes was pro . From the fact that severe action 1s 
frequently found in comparatively isolated spots, where cables 
and pi cross each other or pass near or across the rails, it fol- 
lows that any system of breaking the metallic continuity, would 
have to be studied with reference to the entire complicated sys- 
tem of pipes, cables and rails ramifying through the streets of a 
city. There would also be a difference of potential between the 
several sections of cable or pipe, severed metallically, tending 
to cause electrolysis at one end of each section, as illustrated in 
Fig. 6. In case of water pipes, treated in this manner, the action 
might be expected on the interior as well as on the exterior. ; 

There appears to be some evidence of such an action as this 
in gas and water pipes where the electrical continuity is partially 
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difficulties and obstacles, — electrical, mechanical and those 
due to prejudice,—which have had to be overcome, they 
might have hesitated before entering upon their work. We 
have passed through periods when the gearing absorbed 
almost the entire attention of electric railway engineers, 
and, within a recent period, methods of car regulation have 
undergone radical changes. It is perhaps fair to assume 
that both on the car and in the station a condition of 
greater stability in practice has been reached, but a calm 
survey of the whole field after ten years of electric rail- 
roading reveals the fact that there are conditions existing 
which require the gravest consideration and remedy, if the 
present simple and economical methods of operation are to 
be maintained. We refer to the action of railway currents 
on water and gas pipes as well as upon other conductors 
buried in the earth which forms the return for the railway 
current. There was a time when the possibility of this 


action was denied, but the enormous and increasing evi- 
dence of its actuality can now no longer be successfully 
controverted. It therefore rests upon street railway com- 
panies to seek by all powers within their means to remedy 
the evils complained of, and as the first step to be taken 
by those who have not already made some attempts in this 
direction we would earnestly recommend the careful study 
of the paper read b7 Mr. I. H. Farnham before the Ameri- 
can Institute of Electrical Engineers, and appearing else- 
where in this issue. Himself the first to call attention to 
the danger from electrolysis, Mr. Farnham has had the 
grim satisfaction of eae his predictions verified in the 
most complete manner ot stopping here, however, he 
has earnestly worked, in conjunction with others likewise 
interested, to find a remedy for the evil. The exhaustive 
experiments undertaken with this end in view and em- 
bodied in Mr. Farnham’s paper, have led to a number of 
conclusions and suggested plans which, if intelligently car- 
ried out, will largely mitigate, if not ‘entirely remove the 
evil existing to-day. The re-enforcing of the ground re- 
turn by heavy conductors attached to the pipes in the 
affected territory appears to be one of the simplest as well 
as the most logical ways out of the difficulty. While 
there can scarcely be two opinions as to the efficacy of this 
broad remedy for the evil there appears to be still some 
difference of opinion on a minor point in its A ses: 
relating to the pay of the trolley and earth, respec- 
tively. As Mr. Farnham points out and as his tests prove 
conclua aly; the connection of the positive pole to the 
dynamo serves to concentrate the electrolytic action to the 
pipes in the immediate vicinity of the power station. 

ut arguments have been advanced in favor of the oppo- 
site method of connection and during the discussion of the 
paper `Mr. A. E. Kennelly expressed the belief, based on 
calculations, that it might be found more advantageous to 
spread the action over a larger territory and thus diminish 
its intensity proportionately, than to concentrate it at any 
one point which must of necessity be subjected to more 
intense action and therefore more rapid deterioration. 
These are points, however, which time and experiment 
will solve. In the meantime it is gratifying to know that 
we can now avail ourselves of an efficient method for over- 
coming a most insidious evil which for a time seriously 
threatened the life of the trolley railway. Mr. Farnham’s 
paper also touches closely on the 5 of the minimum 
E. M. F. required to effect electrolysis, and since writing 
his paper he has finished some very careful tests on this 
point. The thanks of the entire profession and industry 
are due to Mr. Farnham for his timely and exhaustive 
paper, which will help to clear up many doubts. 


April 25, 1894.] 
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broken by leaded joints. Fig. 7 shows an iron service pipe 
from the Cambridge gas system. It will be noticed that the 
action is most severe at points immediately on either side of the 
coupling. The reason of the corrosion appearing on both sides of 
the coupling in this case is not clear; it may be due to reversal of 
current on the railway system. We have observed other speci- 
mens similar to this, which may tend to show that for currents 
of low pressure, the resistance of joints materially affects the 
results. I will again refer to this question in connection with 
potential differences in water mains. 

ixth.—My assistant, Mr. Towne, su ted that the railway 
current might be so frequently alternated as possibly to prevent 
serious action on the pipes and cables. The theory was, that before 
the oxygen gas, liberated by the current, should have time to 
attack the metal, the reversal of the current would disperse it. A 
careful experiment was conducted, extending over a period of ten 
days, employing a pressure of current of from three to seven volts 
and alternating its direction at regular periods of one minute, by 
specially devised apparatus. No material change had taken place 
in either plate during this iod of time. We then considered 
the practicability of evening the railway.current frequently. 
It seemed possible to reverse it once each 24 hours, at a given 
time in the night when the load is e light. To do 
this in a large system involving several power stations would 
require either a loss of current for a few minutes in order to guard 
against one station reversing before some other bad opened or 
reversed its current, or wou ee some electrical system con- 
necting the several stations together and operating the reversing 
apparatus simultaneously. e concluded it would be very diffi- 
cult, if indeed at all practicable, to reverse such heavy currents 
during regular traffic. We then renewed the reversing experi- 
ment, giving 24 hour periods between each alternation, but found 
at the end of two weeks, to our sorrow, that the plates subjected 
to the action of the current were seriously electrolyzed. It seemed 
useless to pursue this line of work further at that time. When 
alternating current motors become practicable for use on street 
cars, advantage may be taken of the fact that such currents appear 
not to cause electrolysis to the extent of injuring pipes and cables 
exposed to them. 


SOCIETY AND CLUB NOTES. 


AMERICAN INSTITUTE OF ELECTICAL ENGINEERS. 


The 86th meeting of the Institute was held at 12 West 81st street, 
New York City, April 18, President Houston in the chair. The 
Secretary announced the death of Dr. Franz Schulze-Berge at 
Brooklyn, on March 21, and stated that an appropriate obituary 
notice would be printed in the Transactions. 

Upon recommendation of the Committee on Units and Stand- 
ards, an informal vote was taken expressing the sense of the meet- 
ing as favorable to the passage of a bill by the United States 
Congress, legalizing the electrical units adopted by the Electrical 
Con of 1898 at Chicago. 

e paper of the evening was read by Mr. I. H. Farnham, of 
Boston, on the Destructive Effect of Electrical Currents on Sub- 
terranean Metal Pipes,” and was profusely illustrated with lantern 
slides. The final views showing the electrolytic action of the cur- 
rent, were watched with great interest by an audience of over 100. 
The discussion was opened by Prof. Plympton, of Brook he and 
participated in by Mesars. Kennelly, Emery, Waldo, Houston 
and others. A communication upon the subject was also read 
from Mr. Lockwood. Other communications from Prof. Thom- 
son and Mr. Lemp were received too late to be read at the meet- 
ing. The slides used have been sent to Mr. A. V. Abbott at Chi- 
cago, who will represent the author at a meeting of the Western 
members to be held at the Armour Institute, Ap : 

At the meeting of Council in the afternoon, the following As- 
sociate Members were elected :— 

Best, A. T., Electrical Engineer, Hotel Ponce de Leon, Florida; 
Carus-Wilson, Charles A., Professor of Electrical Engineering, 
McGill University, Montreal, P. Q.; Colvin, Frank R., urer 
and Business Manager, THE ELECTRICAL ENGINEER, 203 Broad- 
way, New York City; George, John C., President, Raleigh Elec- 
tric Street Railway Co., Marine Bank Building, Baltimore, Md.; 
Gerry, James H., Superintendent, The Self-Winding Clock Co., 168 
Grand Ave.; Gladstone, James Wm., M r, Edison Mfg. 
Co., West Orange, N. J.; Hobart, Henry M., gineer, General 
Electric Co., Schenectady, N. Y.; Hood, Ralph O., Electrical 
Engineen with General Electric Co., 180 Summer St., Boston, Mass.; 
Hubbard, William C., Electrician, Royal Arc Electric Co., 148 
Liberty St., New York City; Ingold, Eugene, Consulting apne 
and Expert, Pittsburgh, Pa.; Keefer, Edwin 8., Supt. of Electric 
Light Construction, Western Electric Co., 23 Thames St., New 
York City; Macloskie, Chas. H., Engineer, with B. J. Arnold, 486 
The Rookery, Chicago, III.; Neiler, Samuel G., Ass’t Electrical 
Engineer, The World’s Columbian Exposition, 4,818 Berkley Ave., 
Chicago, III.; Proctor, Thos, L., General Manager, Riker Electric 
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Motor Co., Newtown, L. I., N. Y.; Searles, A. L., Engineering 
Dept., The Royal Arc Electric Co., 78 Watt St., New York City; 
Toerring, C. J.. Jr., Electrician, Royal Arc Electric Co., 148 Li 
erty St., New York City; Wiley, Walter S., Supt. South Omaha 
Electric Light Co., South Omaha, Neb. Total 17. 

The following Associate Members were transferred to Full 
Membership upon the recommendation of the Board of Exam- 
iners:— 

Greene, S. Dana. Assistant General Man „General Electric 
Co., Schenectady, N. V.; Eickemeyer, Rudolf, President Eicke- 
meyer and Osterheld Manufacturing Co., Yonkers, N. Y.; Mor- 
row, John Thomas, Supt. Electrolytic Plant, Boston and Montana 
Consolidated Copper and Silver Mining Co., Great Falls, Mont.; 
Johnston, A. Langstaff, Consulting Engineer, Hestonville, Mantua 
and Fairmount Passenger R. R. Co., 4, 800 Lancaster Ave., Phila- 
delphia, Pa.; Crandall, Joseph Edwin, Electrician, C. & P. Tele- 
phone Co., 619 Fourteenth St., N. W. Washington, D. C. 

Mr. Elmer G. Willyoung, Chairman of the 1 Committee at 
Philadelphia, who was present, informed the secretary that active 
Net were being made in that city, for the coming Annual 
and General Meeting of the Institute, May 15th, 16th and 17th. 
The Engineers’ Club has offered to throw open its House for the 
use of the Institute and it is pro to make the Bingham 
House the Headquarters. The first meeting of the Institute after 
its organization was held in Philadelphia in 1884 and its return to 
the Quaker City is an Appropt ath celebration of its Tenth Anni- 
versary, marking as it does the close of the year showing the 
largest growth in membership since its foundation, 

The Annual Meeting will be held in the afternoon of May 15th. 
At this session the results of the election of officers will be 
announced and the reports of the Council and Treasurer read. 
Other matters to be brought up will probably be the revision of 
the election rules and recommendations of the Committee on 
Units and Standards. The Annual Dinner of the Institute will 
occur in the evening. Wednesday and Thursday will be devoted 
to the reading and discussion of papers, the still incomplete list 
reported by the Committee being as follows :— 

Discriminating Lightning Arresters, and Recent Progress in 
Means for Protection against Lightning. 
Alexander Jay Wurts. 
The Law of Hysteresis (Part IIT) and The Calculation of 
Ferric Inductances. Charles P. Steinmetz. 
Alternating Currents and Fuse Wires. 
Dugald C. Jackson and R. J. Ochsner. 
The Waste of Zinc in Open Circuit Batteries when Standing 
Idle. Henry A. Lardner, 
Some Storage Battery Phenomena. W. E. Griscom. 
Central Station Economy. C. Reginald Van Trump. 
A Review of the Progress of the American Institute of Elec- 
trical Engineers. Ed win J. Houston. 
Standardizing Electrical Measuring Instruments. 
(a) By the Potentiometer Method. 
(b) An Improved Direct Reading Potentiometer. 
Elmer G. Willyoung. 
Louis Duncan. 
R. B. Owens. 


Experiments with Two-Phase Motors. 
A Test of a Closed-Coil Arc Dynamo. 


Test for Closed Coil Arc Dynamo. 
Prof. R. B. Owens, of Lincoln, Neb. 


Relative Advantages of Toothed and Smooth-Core Armatures. 
Mr. Alton D. Adams, of Worcester, Mass. 


Resonance Analysis of Alternating and Polyphase Currents. 
Prof. M. I, Pupin, Columbia College, New York. 


Unipolar Dynamos for Electric Lighting. 
Prof. F. B. Crocker, Columbia College, New York. 


The local Committee has in view various plans for the enter- 
tainment of the visiting engineers. 


A NEW ELECTRICAL SOCIETY IN SOSTON: “THE ELECTRIC 
POTENTIALS.” 


ABOUT a month ago there was held in Young’s Hotel, Boston 
a dinner, at which were present a number of members of the old 
Boston Electric Club, and other gentlemen interested in the elec- 
trical profession. It was the general opinion at that time that 
some kind of an electrical association should be formed in Boston, 
and another dinner was given on Friday night of last week with 
Mr. W. J. Denver in the chair, on which occasion the resolutions 
passed at the previous dinner took definite shape. It was voted 
after considerable discussion to call the society The Electric Po- 
tentials,” and that dinners should be held quarterly, on which 
occasions it should be the endeavor of the society to provide also 
a paper by a member or friend on some subject interesting to the 
electrical profession. The following officers were then elected: 
C. W. Holtzer, president ; Frank Ridlon and E. H. Hewins, vice- 
presidents; I. H. Farnham, treasurer and A. C. Shaw, secretary, 
About 5 gentlemen were present, and the following 
became mem at once: W. J. Denver, E. H. Hewins, S. G. 
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Stiness, Frank Ridlon, W. D. Warner, C. W. Holtzer, B. 8. 
Flanders, A. C. Shaw, C. W. Gates, I. H. Farnham, J. O. Wright, 
W. S. Hill, G. W. Adams, R. A. Ripley, H. G. Tuckerman, J. M. 
Orford, F. S. Palmer, Capt. Wm. Brophy, R. F. Ross, G. M. 
Angier, A. T. Clark, and H. H. Brooks. The initiation fee is $2, 
and the annual dues 81, and it was the universal opinion of the 
gentlemen present, that an association formed in this way, with- 
out any headquarters, and with only nominal expense would be 
successful, of much use, and would enable the members of the 
electrical profession in Boston to spend many agreeable social 
evenings. 


PERSONAL. 


ISAIAH H. FARNHAM. 


Mr. I. H. FARNHAM 
was born in Woolwich, 
Me., in 1858. Atan early 
age his natural love for 
mechanics manifested it- 
self in his production 
of numerous models of 
steam engines and tel- 
egraph apparatus. At 


duction of the telephone 
Mr. Farnham was in the 
employ of the Weetern 
Union Telegraph Co. and 
was imm teiy trans- 
ferred to the telephone 
department of that com- 
pany. At Portland, Me., 
where Mr. Farnham 
served as superintendent 
the telephone became 
very popular and that 
city held the record for 
many years for the larg- 
est number of telephones 
per capita of any city in 
the world. 

In 1885 Mr. Farnham 
became the electrical 
engineer of the New Eng- 
land Telephone & Telegraph Company and removed his office to 
Boston. Since that time all electrical work of that company has 
been under his supervision. 

Early in 1891 Mr. Farnham suggested to his associates through- 
out the country that the general introduction of trolley systems 
in our cities might, unless precautions were taken, lead 
to serious trouble among all metallic underground structures. 

Farnbam’s suggestions were not appreciated by the electrical 
fraternity and it was not until a most careful and scientific series 
of experiments had been conducted by him that he convinced 
them of its seriousness. 

During his successful career Mr. Farnham has been the pat- 
entee of over a score of electrical inventions covering broadly the 
whole field of telephony, many of them being, in their particular 
branch, of a fundamental character. Mr. Farnham has been a 
member of most of the Telephone Conferences” and is now a 
member of the standing committee on switchboards. 

The subject of this sketch is a man of studious habits and of 
extreme modesty. The interest which he bas taken in the welfare 
of his subordinates together with the uniform courtesy and frank- 
ness with which he has met his associates bas built up for him a 
host of friends in all branches of the profession. 


+ 


Isaiah H. Farnham. 


MR. NIKOLA TESLA has been awarded the Elliott-Cresson Medal 
by the Franklin Institute, of Philadelphia, for his Researches in 
igh Frequency Phenomena. 


LEGAL NOTES. 


ADAMS ELECTRICO Ry. Co. vs. LINDELL ELECTRIC RY. Co.— 
ELECTRIC MOTOR LITIGATION. 


The lawsuit brought under the patents of Dr. Wellington Ad- 
ams, and pertaining to the relation between motor under the car 
and the axles came to a hearing at St. Louis last week, in the U. 
S. Circuit Court, the case being defended by the General Electric 
Co. The details have already been given more than once in our 
columns, 

I Messrs. Upton, Campbell, Fowler & Fowler, of St. Louis, and 
R. H. Parkinson, of Chicago, 5 for the plaintiff, and 
Messrs. Betts, Hyde & Betts, of New York, for the defendants. 


the time of the intro-. 
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statement of the case for the 


Dr. Adams made the preli 
ings are before Judge 


complainant company. The 
Hallett. di j 


INCANDESCENT LAMP LITIGATION.—EDISON ELECTRIC LIGHT 
CO. vs. BOSTON INCANDESCENT LAMP CO. 


U. S. Crrourr Court, Colt, J.—A motion was made last week by 
the Edison Electric Light Company to grant them an injunction 
inst the Boston Incandescent Lamp Co. Deoision waived. 
essrs. Fish, Richardson and Storrow appeared for the plaintiffs ; 
John Lowell and John Lowell, Jr., the defendants. 


INTERIOR WIRING LITIGATION.—INTERIOR CONDUIT AND 
INSULATION CO. vs. EUREKA ELECTRIC CO. 


A decision has been filed by Judge Coxe in the U. 8. Circuit 
Court for the Southern District of N. Y. di ga bill of com- 
plainton U. 8. patent No. 401,498, granted to Johnson and Green- 
field April 16, 1889 for Improvements in Wiring Structures for 
Electric Lighting, relating to twin conductors in a single tube. R. 
N. Dyer and D. H. Driscoll for complainant. Francis Forbes and 
C. E. Mitchell for defendant. The opinion is long. Its main fea- 
tures are as follows: It states that the combination of the clai 
is limited to ‘‘ 1st. A pipe of insulating material. 2d. A pair of 
wires insulated from each other and placed in close 
proximity to each other within said pipe, and each form- 
ing one side of an electric lighting circuit. 8d. A safety 
catch interpolated within said circuit.” Also that the complain- 
ant’s brief contends ‘that each of the elements of the combin- 
ation claimed in claims 1 and 8 was old.’” Judge Coxe then 
reviews the state of the art and says: Enough has been 
said to demonstrate the Abe sais that this patent rests upon an 
exceedingly vague and owy foundation.” * + I have ex- 
amined the patent with care to discover what new idea it has 
contributed to the art and am compelled to think that the 
art of electric lighting would have lost nothing tangible if the 
statements of the patent had never been made public. I cannot 
resist the conclusion that many of the marvelous attributes 
ascribed to the patent are after-thoughts which find their origin 
largely in ardent and ingenious expert imagination. It may be 
doubted whether the patentees themselves were conscious when 
they put the old wires in the old pipes, that they had made a dis- 
covery which cured all the defects of the past and was to lay a 
heavy tribute upon all the electric wiring in the future.” The suit 
was defended by the New York Insulated Wire Co. 


INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 
ISSUED APRIL 10, 1894. 


Alarms and Signals: 
181808. Annunoiator, R. L. Hunter, St. Paul, Minn., 518,087. Filed Feb. 


Dynamos and Motors :— 
1 Power Appliance, B. J. Arnold, Chicago, III., 517,881. Filed Aug. 31, 


Em aseries of dynamos with switches so that any one may be con- 


con o a pee a anting 
to connect the rotating of the ine directly with the shaft when the 
N speed, and a magnetic device to operate the lock. 

Electric Motor, E. T. Greenfield, New York, 517,858. Filed Oct. 1, 1891. 

Employs a series of arc solenoids having an annular core of alter- 
nate eeotions of magnetic an pe peat maronie material, a centreing device for 
the core, a power tting device driven by the core and brushes carried 

the solenoids and contact with the core. 
43 Electric or Other Motors, N. 8. Keith, San Francisco, Cal., 517- 

866. Filed July 5, 1893. 
~ Consists of a dynamo whore armature is driven by the motor, steam engine, 
windmill, water wheel or other device to be ated, and whose field mag- 
net is rotatable in one direction by the torque of its armature and in 
the other direction by a spring. 
Electric Motor, J. O. Henry, New York, 518,083. Filed Sept. 27, 1880. 

Empioys a laminated armature core com 


FFC 
ns on each segment shall lie opposite open spaces on the ad 


enta. 
for Motors, H. B. Gale, Sau Francisco, Cal., 
the correspond- 
e 


Lamps and Appurtenances : 
Incandescent Lamp, J. E. Criggal, Springfield, Mass., 518, 179. Filed 


Electric 

Dec. 8, 1898. a 
Employs two glaas tubes for the loading in wires open from end to and 

having ‘their inner ends closed by a fi of plastic material, a . of 

mercury i2 e cune soore said material and another plastic filling at the 

outer end of the . 

Adjustable Electrolier,C. M. McOamey & 8. H. Root, Longmont, Col., 518,196. 

Filed Dec. 5, 1808. 


Miscellaneous : 


Electrical Foot Bath, I. A. Isaacs, New York, 517,862. Filed Jan. 10, 1804. 
Mode of Connecting Dynamos to Car W. Biddle & P. Kennedy, 


ct 
Brooklyn, N. Y., 517,997. Filed July 8, 1998, 
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Electric Car Lighting Parten; W. Biddle & P. Kennedy, Brooklyn, N. Y., 
517.908. Filed April 20, 1893. 

Relates to the manner of sup g and actuating the dynamo, and to 
automatic Gevices f or changing the ircuit connection when direction ae 
rotation of the dynamo is varied by the change of direction of the car; 
also provides for proven enting the accumulator from discharging throug hrough th the 

slows down or 


ornamo when the stops. 
oe oa 188. Apparatus, C. Hoepfner, Gi Giessen, Germany, 516,065. Filed 
55 Magnet, A. T. Collier, St. Albans, Eng., 518,002. Filed Jan. 8, 
Claim.—A magnet consis of a bar or bars formed as a or coil hav- 
rope other and both . Dwad. toward the 


ing the ends 
dene of the loop or coil to constitute two ro bore: 
Hectrolytic Apparatus, H. Y. Castner, London, Eng., 518, 135. Filed June 8, 


Railways and Appliances :— 


Ra Connection, T. C Paulsen, Chicago, III., 517,884. Filed Dec. 29, 1808. 
Employs metal caps upon the ends of the rail bond adapted to be driven 

into holes through the flange of the rail. 

Electric Railway, H. S. Pruyn, Hoosick Falls, N. Y., 517,886. Filed Nov. 1, 


1893. 

A conduit railway system employ in insulators supporting a sectional con- 
ductor and being constructed so as to to be free freely femovatia from their mount- 
ings so that one or more sections of the conductor may be bodily removed 
trons the conduit. 
fens Railway System, O. D. Tisdale, Boston, Mass., 517,940. Filed Jan. 


o the one as a positive and the 
other as a negative conductor, and a truck provided with two paper wheels 
and two iron wheels placed diagonally opposite so that contact is made 
3 the two metalllo wheels at points of the rails not opposite one 


— and Means elo 51744 Regulation of Metri Locomotives, O. E. 
1 517,918. Filed Oct. 14. 1 
Provides a n of motors which will develop o diterent counter-electro- 
motive forces at like speeds of the car. 
Electric Locomotive, W. Lawrence, New York, 518,06. Filed Jan. 21, 1898. 
Employs a commutator having contacts adapted to engage forked 
ana Nod for moving either of the brushes into engagement with the 


Tce Cutt Cutting Trolley, R. W. Thompson, Cleveland, O., 518,015. Filed Nov. 4, 
Consists cf a centrally perforated hub provided with a grooved disc and 


concentric piera, rogy soom leting the sides of the groove. 
Trolley Wire Insulator. L y. Boston, Mass., 518,071. Filed June 8, 
1 and Cut- Outs: 


Electric Switch, A. T. McCoy, Boston, Mass . 517,967. Filed Apl. 13. 1808. 

Employs two levers upon the same pivot, one of which is provided with 
prongs projecting at right angles and adapted to move the other lever 

trical Contact Aa E: J. F. Blake, N Ha Co 518,188. 
a echan ew ven, un., 518,1 
Filed Jan. 28. 1894. 

Consists of a pivoted arm provided with an eens. portion and sepa- 
rated conducting strips to which terminals are connected; a rolling contact 
traveling on the arm and connecting the conducting Gaerne. and a spring 
ha a jointed connection mi the arm for o ng the latte 
Circuit Switch, E. E. Horn, B. F. Woodward & J. Pettee, Denver; Col., 
N f Filed Oct. 25, 1008, liy to ch and simplify the 

or o 7 eapen p construction of 
the class of devices to which it relates. 


Telephones and Apperatus :— 
Tur 18 ft F J. & H. M. Goodman, Louisville, Ky., 518, 162. Filed 
ug 
Consists of two magnets in a straight line end to end and a mass of 
1 5 of magnetic induction between the ends of the 


magnets, i a vibrating diaphragm mechanically connected 
extremity of one of 3 en clectrical eee 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 
ISSUED APRIL 17, 1894. 


Alarms and Signals :— 
Electric Railway Signal, B. F. Rex, St. Louis, Mo., 518,511. Filed March 4, 


1802. 
Pr . ä Lah system for rene TA Tayi. 7 
utoma Signaling Device for A. 
Louis, Mo., 518,635, Filed Sept. 25, 180d. á i N 


Conductors, Conduite and Insulators :— 
T Turnbuckle, H. P. Ball, Schenectady, N. Y., 518,218. Filed Dec. 


Ceiling Cleat, H. P. Ball, Bridgeport, Conn., 518,214. Filed Jan. 12 1894, 
Ceiling Cleat, H. Q Wirt. Bosto 518,301. Filed Oct. 27 
Strain Insulator, L. McCarthy, N Mass., 618,878. Filed as 15, 1904, 


Dynamos and Motors :— 


Means for Exciting Field Magnets of Alternating Current Dynamos, L 
Bell, Boston, Mass., 518,217. Filed Nov 171 1898. 

Claim bination, alternating td h gnet 
combination curren nam aving their field ma 
coils connected to bus-bars, and motor "yenerators actuated by alternating 

5 dellvering continuous fana to re Beil, Be: 
or for mo 1 ac 8, i 
ried nior 18 ne Boston, Maes., 518, 218. 


ploys an amperemeter having a movable scale, a rheostat, and mean 
rere th the movement of the rheostat arm actuates the scale of the anpere 


Regulator mo Electric Machines, W. H. Elkins, Mass., 
BS led Jeb e e e dort pats pipe 
vention consisis in providing double of contacts for the arma- 
ture of the controlling mage t the circuit through one of which shunts the 
motor magnet with very small resistance while the others also shunt the 
motor magnet, but one considerably greater resistance. 
Armature for Dynamo tric Machines, E. Thomson, Swampscott, Mass., 
518,290. ed Jan. 19, 1802. 
Relates to certain mechanical details of construction 
Moas 83 co Coolin 3 Electric Motors, E. Thomson, Swampscott, Mass., 518,201. 
oom er 1 poner niet for ar motor 8 with 5 studs to in- 
pe commun og w casing 
water jucket surronndius A PA n of the pipe. S me N 


Universal Phase Alternate Current Motor, T. Duncan, Fort Wayne, Ind., 
518.810, Filed May 22, 1808. 

Olaim 8 follows: 

The combination in an electro-magnetic moor for single. os multiphase 
alternating currents, of a field id magnet adapted connected wi haer cure 
. a closed rotary armat popes and the 9 


ever. 
eee A. Wessel, 5 518,819. Filed May 17. 


Consists of a oore having insulated fron plates fitting in said 
grooves, and conductors wound between the plates and on the core. 

et Aug. oir Motors, W. Cooper, Minneapolis, Minn., 518,845. 
Filed Aug. 


eee S Doroti in Merea in A ooa Opening tie 
total stance, cu out a resistance, opening 
circuit and coup the motors in mul aro, and afterward reinstating 
the remainder of said resistance and cutting it out. 


Regulat Electric Machines, JL. F Muller, Deceased, Mil- 
an N. Carstens, a Milwaukee, Wis., 518,849. Filed 


Electrio Oun Current Regulator, A. G. Waterhouse, Hartford, Oonn., 518,859. 

Filed Nov. 26, 1892. 
e one or more electrolytic cells in combination with one or more 
re, the counter electromotive force of the former being ap- 


proximately equal to that of the latter. 
ethod of Regulating Electric Currents, A. G. Waterhouse, Hartford, 
Co 1 vA Filed A Apl. 18, 1902. 
5 a 
8 Elects Machine, H. E. Dikemann, Berkeley, ae 518,444. Filed 
Employs rotating inner and outer pa the former having exterior ex- 
tensions forming the axles of rotat and the adjacent . 


Moone oto 
otor, H. P. beeen, New York, 518,561. Filed Jan. 1898. 
Employs an armature having a core composed of a series of soft iron 
tings in combination with asbestos or mica insulating plates placed 
some of the rings but not between all of them 


C .. for tric Motors, H. P. Brown, New York, 518,562. Filed Feb. 


Employs a commutator having an annular space between the shaft and the 
. burned shellac. * 


Measurement :— 


Out-Out Meter, O. D. Haskins; Mass., 518,244. Fled Sopi 19, 1802. 
Comprises a meter and a swi be 
roiasca Uy the closing of ee ee F 


Mass., 518,265 
The vention includes on bende the . of a e 
produces by non-coincident coils in the several circuits in order to produce 
an armature acted upon by said fields a torque dependent upon 


rents in the severe) 


Hectric Meter, T. Duncan, Fort W Ind., 618,811. Pireo AuR. 1898. 
A recording watt meter emplo ag a high 3 cad aren the 
terminals of the armature in 1 ee 


sparkina b r ene f Oln et ert TE n. 
A 5 Current Recorder, J. T. Olan, New York, 518,534. Filed July 7, 


Has for its object to provide means for recording and indicating the 
quanti as well 2s the teusion of a certain current so that the whole of Obm's 
law will be determined. 


Miscellaneous :— 


Electric Tower Clock, C. D. Warner, Ansonia, Conn., 518,887. Filed April 6, 


1898. 
Aprii 38, e Generator, H. B. Oox, Hartford, Conn., 518,542. Filed 

4 2 having the ends of the couples coated with hardened fire- 
Naked 0 f. 3 „ Ores, H. F. Edwards, Butte 
Mont., 518,548. March 17, 1808. ' 


Railways and Appliances : 


Electric Motor Car, H. P. New York, 518,221. Filed Dec. 21, 1801. 
14 80100 or yey d magnets furnished with both series 


conn tion wi series field in staring Tnicht. L ši 
or Railway Cars, H. Knight, Lynn, Mass., 518,264, 
Filed Dec. 21, 1808. 

Employs means of the controller from source of fluid pressure 
carried on the car and an upon the platform to show the conditions 
of the controller. 

Electric Railway System, C. D. Tisdale, Boston, Mass., 516,298. Filed April 


26, 1898. 

The invention consists of a truck with three or more insulated wheels and 
one or more auxiliary wheels for taking the current from one of the rails and 
returning it to the other. 
aw 2 ae Trolley Wire Finder, T. Straus, Baltimore, Md., 518,857. Filed 

an. 

Trolley Wheel, J. D. Ansley, Cambridge, Mass., 518,362. Filed July 27, 1893. 

5 for trolley wheels and loose 

or ey wheels an 
vg for briec che: Railwa ways, J. Meyer, New York, irrid Filed Jan. 18, 


Employs a container filled w eee material for insulating the 


Filed Nov. 1 


isaac tollows: und trolley system, the combination with a conduit havi 
an un © com on a 00 aving 
ee on to the slot of conductors arranged in 
said conduit, a plastic material forced into the conduit through the side 
openings, and securing the said conductors in place. 
Switches and Cut-Oats :— 
Electric swttch, A. eee Lyi Lynn, Mass., soar Filed Dec. 24, 1890. 
The invention consists in in details o f construction to prevent arcing 
in switches for alte 


Bheostat, J. P. B. 9 Mass., 618,296. Filed Feb. 25, 1808. 


378 


NN da tier of ble trays supported 
ecstat com a frame anda tier of removable su 
therein, each tray containing a resistance coil. 

A. C. Dinkey, Allegheny Oo., Pa., 518,365. Filed Dec. 1, 1898. 
5 ing Switch, F. V. Henshaw, Brooklyn, N. T., 518, 04. Filed 


Provides a mechanical device for starting the motor and automatically 
cutting off both main lives by means of a magnet operated by current from 
the main line acung woon energized to hold the switch cl š 
Electric „Smith, 


Switch, J. Manchester, N. H., 518,471. Filed Oct. 10, 1898. 
An automatic switch for protecting the armatures of motors from excessive 
overload. 


Blectrical Contact Mechanism, J. F. Blake, New Haven, Conn., 618,481. 
Filed Feb. 28, 1894. ‘ 


Telephones and Apparatus: 
ne Apparatus, C. Mildé, Paris, France, 518,263. Filed Oct. 31) 


Claim 1 follows: 

A microphone consisting of a metallic corrugated box partly filled with 
granula and purified coke, said box having a carbon or bead ex- 
tending through it on each side and carrying a weight, one of the beads 


transmission piate. 


Filed Nov. 1, 


i 
Telechon 8 J T. Sabin and W. Hampte San Francisco. 
e e em, J. 1. an . m n 

Oal, 518,888. Filed Mch. 3. 1868. mer i 


oys a telephone line with two telephones in each e two vibrating 
switches one at end of the t and mechanism for vibrating the 
switches synchronously and rapidly. 
Telephone Transmitter from ry Batteries, J.J. Carty, New York. 
518,392. Filed Ap). 14, 1891. 
The er i 9 with a battery or oth 
com on a or other source of electricity, ha very 
low internal resistance, of telephone transmitters 5 el be- 
tween the poles of the battery and deriving current therefrom. 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


REMOVAL OF THE CHICAGO OFFICE OF THE GENERAL 
ELECTRIC co. 


THE recent removal of the Chicago offices of the General Elec- 
tric vane cane on the old Edison General Offices at 173 Adams 
street to the Monadnock Building was due to a conclusion reached 
several months ago that more room was required for the large 
stock of goods that this company carry, and better facilities for 
making shipments. The new storehouse is located on the line of 
the Wisconsin Central, 1 & Great Western and Baltimore 
& Ohio Railways, and is sp endidly situated for shipping pur- 
poses, the Company is therefore in shape to make even prompter 
shipments than heretofore. 

e removal of the stock to this new storehouse left the Adams 
street building partially vacant, and other quarters for office pur- 
poses were sought, 5 finally being made for a portion 
of the tenth floor of the Monadnock Building. The rooms occu- 
pied, 1042 to 1056 inclusive, take up the whole of the South end 
and are fitted up handsomely, so that they now have ong of the 
8 suites in the building, which means one of the finest in 

cago. 7 

Entering the offices from the hall the Accounting Dept., Credit 
Dept., and Cashier are on the right; on the left are the General 
Manager's office and the telegraph and telephone operators. A 
railing separates the hall from the main office, on which are 
located the salesmen, purchasing agent, engineers, etc. ; with the 
Railway Dept. under Mr. T. P. Bailey, Power & Mining Dept. 
under Mr. W. F. White, Lighting Dept. under Mr. J. W. John- 
son. and Supply Dept. under Mr. A. M. les. 

The offices being so high up are lighter and freer from noise, 
dirt and smoke than the old offices nearer the street; and from 
the windows is had a magnificent view of the city. The swift 
running elevators bring these ten stories within easy reach of 
the street. The Monadnock Building is becoming known as the 
electrical centre of Chicago, and now that the General Company 
is installed there it will no doubt soon be filled with other elec- 
trical concerns. 


THE BROOKLYN EDISON ILLUMINATING CO. 


The stockholders of the Brooklyn Edison Illuminating Co. have 
voted to increase the capital from $2,500,000 to $3,000,000 in order 
to take care of new city lighting contracts. The company is now 
paying quarterly dividends of 1 per cent, 
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ANOTHER CONNECTICUT POWER SCHEME .—TERRY’'S ISLAND. 


TERRY'S ISLAND, in the Connecticut River, opposite Enfield and 
Suffield, has been sold to an electric syndicate for electric purposes. 
The sale was made last week and the property has been trans- 
ferred to H. Douglas, of Windsor Locks, the syndicate's agent. It 
is proposed to build a dam across the river at this point where an 
almost unlimited amount of power can be developed for supplying 
the surrounding towns with electricity. 


NEW ENGLAND NOTES. 


Mr. C. T. SNEDEKOR, for many years associated with the 
Washburn and Moen Manufacturing Co., of Worcester, Mass., 
has gone to Europe for a few months on important business. 


Mr. J. J. Gates, of the Royal Arc Electric Co., of New York, 
was in Boston this week, in the interests of his company, and 
reports excellent prospects for a speedy adoption of their system 
for many lighting companies in all parts of the country. 


Mr. F. S. DE RON DE, of New York, was in Boston this week, 
and favored this office with a call, where he convinced the writer 
that the electrical business was not entirely dead. by showing him 
some large orders which he had just received for many of the 
well-known P. & B. specialties. 


THE DAVIDSON VENTILATING Fan Co., of Boston, have recently 
been appointed New England agents for the well-known Columbia 
incandescent lamp, and also for the Stanley motors. With these 
two standard specialties added to their list, the Davidson Co. are 
now well prepared to enter the electrical field, and are particularly 
well favored in having such an excellent location at the corner of 
Oliver and Milk streets, 


G. M. ANGIER & Co., No. 116 Bedford St., Boston, Mass., have 
accepted the exclusive agency in New England for what the 
call “ The Three Good Things.” The Kester arc lamp, whic 
burns equally as well on either the direct or alternating current, 
the Climax iron clad rheostats and e dimmers, and the 
Sechrist automatic switch, which is said to be the only switch of 
the kind that can be wired and connected by ordinary battery or 
Office wire. 


THE PERKINS ELECTRIC SwIitcH Mrd. Co., of Hartford, Conn., 
have just got out a handsome catalogue of all their most recent 
specialties, including the new Gibbs switches, recently illustrated 
in these columns, and the Waterhouse arc lamp for incandescent 
and arc circuits, which this company is now manufacturing and 
selling exclusively in the United States. Mr. F. B. Smith, who 
represents the company, in the Hathaway Building, Boston, has 
got a full line of samples in his office, and the arc lamps can be 
seen in actual service at any time. 


Mr. Frank B. Parsons, who is well-known as the manager of 
the Davideon Ventilating Fan Co., of Boston, and who has gradu- 
ally for the past year or two been working into the electrical 
business, bas taken the New England agency for the cables and 
wires of the Norwich Insulated Wire Co., of East Newark, N. J., 
and will carry a full line of goods in his office in Boston. It is 
expected that considerable underground work may be done in 
Boston within the next few years, and Mr. Parsons is determined 
to be well equipped with the best material he can find. 


THE ELECTRIC STORAGE & POWER Co., is at present being 
organized in Boston, under the laws of Massachusetts, for the 
purpose of manufacturing and selling the storage battery of Cap- 
tain A. De Khotinsky, who owns many valuable patents on accu- 
mulators, and who has had as much, if not more, experience in 
accumulator business for central station work, than any other man 
in this country. Mr. H. W. Morton, recently with the Bradb 
Stone Battery Co., is president, and Mr. A. E. Appleyard, who is 
deeply interested in central station work in husetts, is 
treasurer. They have not yet decided upon where their 5 1 
will be, but are at present to be found at No. 542 i 
ing, Boston. They have already installed one small plant, and 
have inquiries for many more, and owning as they do the sole 
right to Capt. De 5 valuable accumulator patents, a 
good business in this specialty is expected, as soon as they get 
properly started. 

THE CARTWRIGHT ELEOTRIC Co., 145 Milk street, Boston, of 
which Mr. D. J. Cartwright is president and Mr. J. Sheldon Cart- 
wright treasurer, report that they are now prepared to act as con- 
sulting electrical engineers or contractors for electric light and 
power installations. They are manufacturers of several new elec- 
trical specialties, and having suitable work rooms for all repai 
on dynamos and motors, would be pleased to receive a call from 
their many friends and acquaintances. Mr. D. J. Cart ht is the 
inventor of the well-known Cartwright porcelain spao ties and 
lately in charge of the isolated construction of the Edison Electric 
llluminating Co. of Boston. Mr. J. Sheldon Cartwright was 
formerly with the Edison General Electric Co., The General Elec- 
tric Co., and the Edison Electric Illuminating Co., of Boston, in 
various capacities. Both of these gentlemen have been identified 
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with electrical interests for many years and the excellent reputa- 
tion for good work they have noyer in the past, will be fully 
sustained in the future, and is a sufficient guarantee of the results, 
from anything that may be entrusted to their charge. Their 
motto will be A fair price for first-class reliable work and satis- 
faction to all.” 


THE STANDARD ELECTRIC COMPANY’S ALTERNA- 
TING SYSTEM. 


For something over a year the Standard Electric Company, 
Chicago, have been at work getting out a complete line of arc, as 
well as incandescent apparatus, both of the direct and alternating 
anlar ia ei In a recent issue of THE ELECTRICAL ENGINEER we 
described and illustrated one of their multipolar direct current 
generators, and now are enabled to give a description of their 
alternating incandescent system, which has lately been perfected 
by their engineer, Mr. C. E. Woods. 

Fig. 1 shows a 65 K. w. alternator with exciter attached. It 
will be noticed that the field of this machine, as far as the design 
is concerned, is a new departure in alternating apparatus, being of 
the consequent pole type, following the lines carried out in the com- 
pany’s arc and direct current generators. This, it is claimed, not 
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brushes to two, placed 90 degrees apart on the upper side of the 
commutator. This makes the brushes easy of access for the pur- 

of inspection, 8 or adjusting. The complete machine 
is mounted on a substantial iron sub- base, provided with a right 
and left-hand ratchet for tightening or slacking the belt. The 
frame is tapped at both ends so that the ratchet arrangement may 
be applied to either end as may be moet convenient. 

e field of the machine being split in the middle, allows the 
upper half of the field to be raised for removing the armature if 
necessary; or, since the journal seats are bored to the same radius 
as the armature base, it may be removed endwise if found more 
desirable. The journals are self-oiling, ball bearing and have 
glass oil gauges of an improved form, making it impossible for 
them to leak. The main collector rings are placed one on each 
end of the machine, avoiding all danger of contact with both 
rings at the same time. 

ese machines are at present built in four sizes of 500, 750, 
1,250 and 2,500 light capacity. The two smaller machines have 12 
poles and run at a speed of 1,250 r. p. m., the 1,250 lighter has 14 
poles and a speed of 1,070 revolutions, while the largest machine 
with 18 poles runs at only 830 revolutions. 

The efficiency of these alternators is said to be the highest 
attainable in machines of this class; the losses in the armature of 


Fid. 1.—THE STANDARD ALTERNATOR WITH EXCITER. 


only makes the gross weight of the machine much less for ita output, 
but gives it a graceful and symmetrical appearance, The field 
coils are all wound by hand, insuring perfect workmanship and 
good insulation. The absence of any long inwardly projecting 
poles also gives much better ventilation to the field and armature. 

The armature is of the usual drum ty surface wound, the 
winding being so calculated and arranged as to have a minimum 
of self induction. This makes the regulation of the machine 
almost entirely automatic within the limits of the capacity of the 
machine. The iron core is built up of soft iron rings in the usual 
manner, the radial depth of the rings being reduced as much as 
possible, consistent with the proper proportions for a machine 
working at this frequency, that is, 125 ~ per sec. 

The exciter consiste of a small multipolar machine, On Neely | 
in general appearance to the alternator itself. The exciter fiel 
frame is supported by a brass bracket bolted to the alternator 
base. The exciter armature is, as stated, mounted directly on 
the alternator shaft, one end of which is extended for that pur- 
pose. This leaves the exciter without any bearings, the entire 
machine containing simply the two main journals. The trouble 
of keeping three journals in perfect alignment is thereby avoided 
and the mechanical construction much simplified. The armature 
of the exciter being cross-connected, reduces the number of 


a 65 K. W. machine by C R, hysteresis and Foucault currents being 
sia aa watts, the C* R loss in the fields being 1,176 watts. 
addition to the dynamos the company are making a com- 
plete line of necessary indicating instruments usually found in a 
central station. The voltmeter and ammeter have been developed 
and perfected by them for use in connection with their system. 
The mechanism of these instruments is constructed on the repul- 
sion principle, a fixed and a movable armature being acted upon 
by a common solenoid. The instruments are claimed to be accu- 
rate within 1 per cent., which would seem to be as close as can be 


. expected from an instrument designed for general station work. 


The scale appears to be perfectly uniform throughout its range. 
In the voltmeter, Fig. 2, the error due to the heating effect is 
claimed to be negligible on account of the relatively high resist- 
ance of the instrument. While all instruments are calibrated for 
a frequency of 125 ~, a simple means of adjustment is provided 
in case it is desired to adapt them for currents of higher or lower 
periods. This means of adjustment is also used in case it becomes 
neceseary to take the instrument apart and afterward re-standard- 
ize it, when it is merely necessary to adjust the pointer to any 
known point of the scale by comparison with any standard instru- 
ment. All instruments are mounted on white marble bases and 
enclosed in plate glass cases, leaving the index needle visible its 
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=e length, thereby making it discernible at a considerable dis- 


Ce. 

In the “Standard ground detector, a new idea seems to have 
been very successfully carried out, the instrument filling its place 
under similar conditions as the voltmeter and ammeter. In other 
words, it is a ground indivator showing not only the existence of 
a ground or escape, but also its value on a scale. It is a zero in- 
strument and consists essentially of two high resistance coils, one 
independent of the other as far as electrical connection is con- 
cerned. A scale beam, pivoted at its centre, carries a mnga or 
core at each end, each core being suspended in its coil. At the 
centre of the beam a pointer is a ed, standing normally at 


Fig. 2.—THE STANDARD VOLTMETER. 


zero in the centre of the scale. Each side of the main line is con- 
nected h one of the coils to a common artificial ground. If 
the line is clear, the current divides equally between the two 
coils, keeping the needle at zero; the slightest escape or ground, 
however, causes the needle to be deflected toward the side oppo- 
site the coil through which the greater portion of the current 
flows. From the amount of deflection in degrees of the scale an 
approximate value of the condition of the ground, or its resist- 
ance, can be ascertained, The instrument can be left in circuit 
continuously if desired. For more than one circuit a transfer 
switch is provided. 

In the ‘‘Standard” transformers the company have given 
special attention to making them practically fireproof inside and 
proof against moisture from the outside. The efficiency in all 
sizes above 20 light capacity is claimed to be 96 per cent., and in 
the largest sizes still higher. The regulation in all cases is said to 
be within 8 per cent. and in the larger sizes as good as 2 per cent. 
The iron losses are claimed to be exceedingly small, the core bein 
built up of specially rolled and annealed sheet steel of No. 
gauge. The magne leakage is said to be also ODE | 
8 . In insulating the . prepared liquid is j 
in whioh the coils are imm after having been baked, and 
while still warm. 

Taking all of the above described machinery and appliances 
including circuit changing switches of special form, a novel kind 
of main line fuses, as well as other necessary opp an it would 
seem as if the Standard Company had produ & very complete 
system for alternating current work, 


THE Crry BANK, of Buffalo, N. Y., has issued a table of holiday 
dates, originated by its president, Mr. Cornwell, incident to the 
operation of the Saturday half-holiday law in this state some years 
ago, which has been issued each year since, under his copyright. 
The simplicity and clearnees of the table, requiring no explana- 
tions or elaborate keys, have made it extremely popular since its 
first issue, and it has this year been enl to cover eighteen 
months, and contains also a calendar of 1894-5. 
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THE ELSON & BREWSTER ENGINEERING CO. 


The Elson & Brewster Engineering Co., of 143 Liberty street, 
New York city, have been very busy of late, and have sent us a 
list of the contracts in hand during the last few weeks. Among 
the more important may be mentioned, replacing the telegraph 
apparatus on the steamship Portia and doing considerable wiring 
on board her sister ship, Miranda ; installing the ventilating ap- 
1 1 at the new House of Refuge at Randall's Ialand; installin 

or M. B. Baer. 42 and 44 Bond street, a 100 h. p. Ball & W 


high s engine, a vertical shaft and a 400 light isolated C. & C. 
electric plant. The switches used in this work are made oe 
W. 8. Hill Electric Co., for whom the Elson & Brewster Engi- 


neering Co. are the New York agents. All the electric bells and 
5 tubes now being placed in Kuhn, Loeb & Co. “s building, 

and 29 Pine street are furnished by this company. as well 
as a Hill switchboard for the residence of Mr. Aldrich, 61st street 
and 5th avenue. 

The company have lately become the eastern agents for the 
Akron Electrical Mfg. Co., of Akron, Ohio, and have used one of 
their motors in a model compressed air plant which they have 
built to show the wore of the Kinsman block system. They 
are also making a specialty of moldings in various kinds of wood 
and in a variety of styles. 


THE NATIONAL TELEPHONE SWITCHBOARD. 


The accompanying illustration shows the new switchboard of 
the National Telephone Mfg. Co., of Boston, designed and intro- 
duced by them for central station use in towns and in fac- 
tories or other buildings where there are sufficient stations to 
make the employment of a switchboard and attendant economical. 
There are, as will be noticed, no drops to show who is calling. 
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THE NATIONAL TELEPHONE SWITCHBOARD. 


The caller simply rings for Central,“ asks for the number he 
wishes and then does his own ringing up. If, in doing so, his 
own bell does not ring it means that the line is busy. 

The board is of the company’s latest design and contains all of 
their latest improvements up to date, An illustrated description 
of the National Telephone Mfg. Co.’s system will be found in THE 
ELECTRICAL ENGINEER Of February 21, 1894. 


GREEN ISLAND, N. Y.—The laundry, kitchen, engine and boiler 
rooms for the Green Island Improvement Company's new hotel at 
Lake George, N. V., will be built of iron, fireproof. Warren & 
Bacon are the architects. The work is to be furnished by The 
Berlin Iron Bridge Co., of East Berlin, Conn. 
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THE HUNKING PUSH BUTTON. 


A great novelty in its line is the 1 push button shown 
in the accompanying illustration and revently patented by Dr. C. 
D. Hunking of this city, in which a magnetic needle indicates by 
its movements the condition of the circuit. It is, in fact, a rheo- 
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scope and push button combined and is designed for use wherever 
a simple push button is needed. 

The magnetic needle with which it is supplied gives visual 
notice when the current passes so that the operator of the push 
button can see at a glance whether or not the circuit is in the 
proper condition. If the circuit is incomplete, the needle will re- 
main stationary. Ifa constant current be ing, the needle will 
take a horizontal position and keep it until the current is broken. 
An pita Aaa current, as when an electric bell is in the circuit, 
will be indicated by a vibratory movement of the needle while 
the intensity of the current will be denoted by the rapidity with 
which the needle is actuated. The needle will deviate to the 
right or to the left according to the direction of the current. 

The advantages of this button will readily be seen, especiall 
when its cost is hardly more than the ordinary push button. It 
is being introduced by Messrs. Stanley and Patterson, 84 Frank- 
fort street, New York city, in burnished bronze and can be made 
in all the ordinary materials, shapes and sizes. Such an indi- 
cating device is often needed and should prove valuable. 


THE PORTER LAMP ADJUSTER. 


THE accompanying illustrations, Figs. 1 and 2, show the Por- 
ter adjuster for incandeecent lamps, a valuable and simple device 
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Fids. 1 AND 2.—THE PORTER LAMP ADJUSTER. 


by means of which the lamp may be placed at any height ina 
moment without in any way interfering with the length of the 
cord or leaving it hanging in unsightly loops or coils. Fig. 1 
shows the action. Half of the polished copper case is removed 
and the lamp cord is pressed into the slot. The cover is then re- 
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placed and held in position by the four peints a. The spindle 

tends to turn in the direction of the arrow and is held in place 

until the lamp is in position by the pin B. The weight of the 

Amp 5 the tension of the spring, and the adjuster is 
y or action. 


g. 2 shows the device in operation. It is being introduced 
by George L. Colgate, 186 Liberty street, this city. 


POWELL’S AUTOMATIC CRANK OR WRIST PIN 
OILER. 


THE new style of crank pin oiler shown in the accompanying 
illustration, is an apor man on the old one, formerly manu- 
factured by the Wm. Powell Co. of 225-281 5 avenue, 
Cincinnati, Ohio. The central adjusting screw R has been enlarged 
sufficiently to afford diameter enough to form a passage for the oil 
when refilling. During the process the filling cap or plug B is re- 
moved, the cup being filled from the oil can asshown. After filling, 
the plug B is rep „and the lift of the valve to deliver the proper 
quantity of oil is adjusted by means of the central adjusting screw 


“POWELLS. 
DAT ENT. 


POWELL’S AUTOMATIC OLLER, 


R which is then secured in place by the lock nuto. Thecup can be 
refilled at any time without altering the adjustment, which will be 
found a great convenience as compared with the older form. 
These oilers are made in sizes ranging from 1 to 8 inches di- 
ameter, of glass, from 1 to 4 inches in height, and of capacities 
from 4¢ ounce to one pint. 


THE DEMAND FOR MATHER APPARATUS. 


AMONG the hopeful signs of revival of trade is the encouraging 
statement made by Mr. Thomas C. Perkins, of the Mather Electric 
Co., that the last month's business of that company footed up 
N to that of any in tbe previous history of the company. 
This speake well both for the quality of the Mather apparatus as 
well as the activity of its business management. 


THE MANHATTAN GENERAL CONSTRUCTION COMPANY. 


THE MANHATTAN GENERAL CONSTRUCTION COMPANY, of 50 
Broadway, New York and 753 Monadnock Building, Chicago, has 
made arrangements with Mr. W. H. Fleming to act as selli 
agents for his patent woven wire gauze dynamo brush. 
orders and inquiries relating to prices and sizes of brushes in 
en ready for immediate delivery should therefore be adressed 
to them. 


$82 
THE GEARY & MOSSOP WINDOW SPRING. 


The window spring shown in the accompanying illustration 
is the latest production of Messrs. & Mossop, and is 
now tig manufactured by them in the factory of the Arnold 
Electric Co., at Chester, of which Mr. ying . Arnold is the 
selling agent, with offices at Chester and 808 Walnut St., Phila- 


sa phia. 

e great trouble heretofore experienced in the manufacture 
of such a simple device as an electric window spring, has been 
due to rust and corrosion of the contact . Brass screws are 
used and the springs are made out of a high grade of German 
silver, thereby overcoming the danger of rust and corrosion. It 
will be seen that the tongue is made to hinge on the frame by two 
little extensions or lugs engaging two holes in the frame. This 
construction admits of the tongue being removed and a new one 
substituted without the use of any tools or the removal of any 
pins or screws, 

___ The device is well made and has the great advantage of being 
interchangeable. 


THE GEARY & Mossop THE NEWTON CORD PENDANT. 


WINDOW SPRING. 


THE NEWTON CORD PENDANT. 


THE ocom pany ing illustration shows a complete cord pendant 
which is being manufactured and introduced by the Newton Elec- 
tric Company, of 89 Cortlandt street, New York. It consists of 
a kilowatt rosette, six feet of flexible cord with an adjuster, a 
cord socket for the Edison system and a shade holder with rosette 
and connections. The device will be found a great convenience 
over the method, often employed, of making the connections 
where the work is being installed. 

Besides this standard pendant the manufacturers supply special 
lengths at short notice. 


THE PENN GENERAL ELECTRIC Co., have been awarded the 
contract for the plant and wiring for the new building of Allen, 
Lane & Scott. 
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CENTRAL ELECTRIC COMPANY. 


THE large and commodious quarters which the Central Elec- 
tric Company will occupy about May Ist, at 178 and 175 Adams 
street, after having undergone a complete and thorough re- 
arrangement and refitting are rapidly nearing completion. The 
offices, as at present, will be located on the ground floor, and will 
be convenient and accessible. The office trimmings, counters, 
shelving and in fact all the fittings of the establishment will be 
of antique oak, giving a rich and substantial appearance. The 
building will be complete in its electrical equipment, and the 
different types and sizes of the Lundell pore motors, exhaust and 
ventilating fans, will be exhibited in actual operation. The com- 
pa Interior Conduit system of wiring will be carried throughout, 

rass armored conduit being used, with the new iron armored 
conduit for risers, the details of which will be given more fully 


later. 
The Kinsman desk light for which the company are general 
selling agents, is meeting with a ready sale, and its advantages are 


80 ap 
which the company owns and operates at Columbia City 

for the exclusive manufacture of pins and brackets, has been run- 
ning to its full capacity, the heavy construction orders which 
the company have recently received having made it necessary to 
do so in order to fill orders promptly. 


nt that it becomes popular at sight. The large ert 


THE COOK EXTENSION TELEPHONE TRANS- 
MITTER. 


The Scoopeo shows an attachment for tele- 
phones devised by V. A. Cook, Averill Park, N. Y. It is 
claimed to increase the efficiency of a telephone 50 per cent. by 
concentrating the sound waves and leading them by an indirect 
route to the diaphragm. An oval plate in the tube further serves 


THE Cook EXTENSION TELEPHONE TRANSMITTER. 


as a protection to the instrument in case of too loud talking. The 
tube is made of brass and may be turned in any direction to 
accommodate people of different heights. It is attached by placing 
the large flange over the top of the transmitter box door, having the 
opening in the plate in line with the diaphragm, and springing 
the shorter flange over to the lower edge of the door. 


HOLTZER-CABOT ELECTRIC COMPANY. 


This company has just opened a branch office in New York 
City, under the management of Mr. David Chalmers, who has, 
until recently, been the assistant receiver of the house of Alex- 
ander, Barney & Chapin. The New York office and salesroom are 
located at 114 Liberty street, where the Holtzer-Cabot Electric Co. 
will carry a full line of their well-known specialties. Both this 
company and Mr. Chalmers are to be congratulated upon the new 
venture. i 
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GENERAL ELECTRIC CO.’S THREE-PHASE 
APPARATUS. 


THE apparati employed by the General Electric Company in 
its three-p power transmission work has all been designed with 
a view to obtaining high commercial efficiency and close regula- 
tion. The illustration, Fig. 1, shows a 300 K. w. three-phase gene- 
rator and Fig. 2 a 15h. p. three-phase induction motor. In the 
generator the armature and field coil are all highly insulated so 
that the danger of accidents is reduced to a minimum, and fairly 
high voltages may be used with the certainty of obtaining a 
thoroughly reliable machine. The bearings are self aligning and 
self oiling, and the armature, being carefully balanced upon rigid 


supports, the machines run with scarcely a tremor. The magnetic 


circuit and the windings are so pro ortioned that the machine runs 
exceptionally cool and requires little or no attention to the rheostat 
even under considerable changes of load. 

In the large direct driven machines, and in all cases in which 
light weight is essential, the magnetic circuit, aside from the arma- 
ture, is composed of cast steel. The standard periodicity employed 
is 60 cycles per second or 7,200 alternations per minute. This is 
sufficiently high to pommit the ready use of incandescent and arc 
lamps and the employment of all standard transformers. It is 
also low enough to permit the use of induction motors under the 
most advantageous conditions and to avoid trouble from self 
induction and capacity effects on the line except at very great 
distances. 

Certain of these machines are arranged to run at 88 cycles, 
which periodicity is that adopted for very long work in order to 
reduce the induction and capacity effect on the line, and in plants 
where the use of rotary three-phase continuous current converters 
is of prime importance. All of these three-phase generators 
can be for direct driving from Pelton wheels and 
the larger units lend themselves with facility to direct coup- 
ling to turbines. They have an efficiency of at least 90 per cent., 
rising to 95 per cent. in the largest sizes. With slight changes 
they can be used as self starting synchronous motors. They come 
up to speed under light loads without the intervention of clutches 
or starting motors. They are fully as efficient as the generators, 
and run in absolute synchronism with them, even under heavy 
overload. Synchronous motors are of especial value in power trans- 
mission as by 5 their fields it is possible to oompensate 
for loss of voltage due to induction in the line. 

The three-phase induction motors are substantially equal to 
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through a small number of heavy copper bars united at the ends 
by connectors. It is furnished with a starting resistance placed 
within the armature spider. At starting, a sliding collar along 
the shaft is kept out of contact with the switch serving to short 


FIG. 2.—GENERAL ELECTRIC 15 H. P. THREE-PHASE INDUCTION 
MOTOR. 


circuit the resistance. When the motor is nearly at speed the 
contact ring is slid along the shaft, engages the switchpoints and 
short circuite the armature. This renders possible a large starti 
effort with a current limited by the resistance, which is so adj 

as to give a starting torque equal to the running torque at full 
load with somewhat less than the full load running current. 


Fic. 1.—GENERAL ELECTRIC 300 K. W. THRER-PHASE GENERATOR. 


e 


good shunt wound motors, but have no moving contacta, the only 
connection with the outside circuit being through the three 11 0 
posts on the top of the motor. The magnetic of the field an 

armature is constructed of annealed laminated iron. The current 
from the outside circuit passes through windings imbedded in the 
stationary fleld punobing. The winding of the armature has no 
connection with the electric circuit but is short circuited on itself 


The massive character of the armature winding in which the 
E. M. F. is only from 10 to 25 volts renders burnouts almost im- 
poseible, and the absence of commutators and collecting rings 
obviates the danger of sparking. It is claimed that these induc- 
tion motors are electrically equal to direct current machines of the 
same capacity. They are recommended for all units below 100 
H. P., above which synchronous motors would be preferable. 
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SALE OF DETROIT STREET RAILWAY PROPERTIES. 


Thomas Nevins & Sons, the contractors, of Orange, N. J., have 
bought for a syndicate of capitalists the entire plant and rolling 
stock of the Detroit Street Railway Seed ent which includes 
some forty miles of equipped electric road in Detroit, Mich., and 
some forty more miles of valuable franchises. The price paid is 
said to have been $8,000,000, half of which was paid in bonds and 
the remainder in stock in a new company, which is to be formed 
with an increased capital stock of $10,000,000, and which will 
avail itself of all the franchises already obtained, and make ex- 
tensions in various directions. 


WESTERN NOTES. 


THE STANDARD ELECTRIC Co., Chicago, will soon issue a new 
catalogue, containing complete descriptions of their Light and 
Power apparatus. 


THE TAYLOR-BELDING ELECTRIC Co., at Chicago has been in- 
corporated by Chas. H. Taylor, W. S. Belding and David Fales, 
with a capital stock of $10,000. 


Tuos. G. & Epw. R. GRIER, Western Representatives of the 
Bryant Electric Co. will move their office to 1,582 Monadnock 
Block, Chicago, on May ist next. 


Mr. E. P. RoBERTs, Pres. of the Correspondence School of 
Technology, Cleveland, was in Chicago last week. Mr. Roberts 
reports the success of his enterprise as very encouraging so far. 


BARTHOLOMEW, Stow & Co., Chicago, will move on May lst, 
to No. 19 N. Clinton Bt., where they will have a large shop and 
better facilities in general to take care of their growing business. 


CHAMPAIGN, ILL.—The Urbana and Champaign Street Railway 
Co, and the Champaign Rapid Transit Co. have consolidated 
under the name of the Urbana and Champaign Electric Street 
Railway Co., with a combined capital stock of $50,000. 


Mr. Harry G. OSBURN, 239 La Salle St., Chicago, having 
resigned the agency of the La Roche Electric Works, has asso- 
ciated himself with his brother Mr. M. Roy Osburn in the elec- 


trical engineering and supply business, the style of the firm 
being Osburn Bros. ý ' z 


THE Knapp ELECTRICAL Works, Chicago, are preparing a 
new edition of their general catalogue. In addition to the alread 
very complete line of electrical apparatus and supplies, they will 
hereafter manufacture and carry in stock a complete line of elec- 
tric railway material and supplies. 


FINNEY & MODISETTE, New York Life Building, Minneapolis, 
Minn., have opened offices recently for the transaction of a 
pone electrical contracting business, and have taken the agency 
or the Fort Wayne Electric Co. They hope to secure a 


trade in generators, motors, transformers, instruments, switch- 
boards, etc. 


THE CENTRAL ELECTRIC Co., Chicago, are busy getting settled 
in their new quarters on Adams St. Ordinarily the moving of a 
concern like the above without more or less interruption to their 
business, would seem almost an impossibility, but so well were 
the arrangements planned and executed that nearly all shipments 
were mado with the usual promptness. 

THE CHICAGO TELEPHONE Co., owners of the McClellan patent 
on a district alarm box, has brought suit in the United States 
Court against the 1 Se Electric Protective Company for the 
alleged infringement of said patent, claiming that the alarm 
boxes used by the defendant are an imitation and infringement. 
An injunction and damages are asked for. 


ADRIAN, MIOH., is without street car service at present, unless 
the Street Railway Company resort to the antiquated system of 
mule power. The Electric Light Co. is said to have an unpaid 
claim against the railway for furnishing power and ref to 
let its generators generate or the motors mote until the claim 
is ped. The railway company is said to also owe its employés 
and has a bonded debt of $86,000. There is talk of a receiver 
being appointed. 


AGAINST TROLLEY WIRES. The Chicago council committee at 
its meeting on the 18th inst., by a vote of 6 to 5 decided to amend 
the Chicago City Railway Company’s trolley ordinances, so far as 
to require the trolley wires to be placed underground. A letter 
from General Manager Wheeler, of the Love Electric Traction Co. 
was read to the committee, In his letter Mr. Wheeler, among 
other things, claimed that the Chicago Street Railway officials 
ignore the underground trolley system because they have not in- 
vestigated it. He claims it can be built as cheaply as an overhead 
system and that the cost of maintainance is 88}, per cent. cheaper. 

e wants a chance to appear personally before the committee, or 
have the committee come to Washington to investigate. He 
evidently doesn’t bank much on the Love road in Chicago. The 


ee will be again considered in committee meeting on the 
inst. 
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PHILADELPHIA NOTES. 


THE KEYSTONE ELECTRICAL INSTRUMENT Co. are doing a good 
business with their voltmeters and ammeters for switchboa 
work. They have just manufactured a large number of these in- 
struments highly finished in brass for the LaRoche Electric Works. 


Mr. F. A. LAROcRR, president and general manager of the La 
Roche Electric Works, was in Chicago last week closing up some 
large deals for their celebrated generators for which they are re- 
ceiving a large number of orders through their western agents 
Messrs. H & Osburn. 


Harry S. Smita & Co., LTD., have in press an attractive 
illustrated catalogue of fans and fan motors for all purposes. They 
will sell this season the Ries & Scott fan motors for alternating 
current and the Crocker-Wheeler fan motors for direct current; 
and Huyett & Smith’s direct coupled exhaust fans for kitchens, 
restaurants and factories. 


Dr. DRYSDALE, the consulting engineer, of Philadelphia, has 
placed the contract for an iron roof over the new power house for 
the Hospital for the Insane, at Norristown, Pa., with the Berlin 
Iron Bridge Co. It was desired that the roof be fireproof, and 
ordinary corrugated iron could not be used on account of the drip, 
so that the roof will be covered with the Berlin Iron Bridge Com- 
pany’s patent anti-condensation corrugated iron covering. 

QUEEN & Co., Philadelphia, when they produced their well- 
known T. 805 testing set, made a very important advance in the 
matter of portable testing instruments. Still, their electricians 
were not satisfied to let this remain, and devoted themselves to 
further study of the problem. The researches of Ayrton and 
Sumpner on the D’Arsonval, supplemented by extended experi- 
ments in the Queen laboratories, have resulted in a galvanometer 
of increased sensibility, as well as portability. The use of platinoid 
wire having very high specific resistance and the careful propor- 
tioning of coils enabled them to very much diminish the size and 
weight necessary for the bridge, so that the whole testing set is 
now contained in a box 8” x 6 x 5’. When it is considered that 
this set comprises a Wheatstone bridge having a theoretical range 
from .001 to 10,000,000 ohms, a silver chloride testing battery, 
D’Arsonval vanometer and necessary double contact keys, one 
appreciates the pet advance made possible of igh study and 
experiment. Those interested may obtain information by 
sending for circular No 521. 


NEW YORK NOTES. 


WESTINGHOUSE, CHURCH, KERR & Co. call the attention of their 
friends to their new addresses, 26 Cortlandt street, New York, and 
171 La Salle street, Chicago. 


THE Mica INSULATOR COMPANY, 218 Water street, have put in 
a telephone, No. 968 Cortlandt. Their numerous customers can 
now be in constant communication with them should they be in 
need of Micanite. 


SOUTHERN NOTES. 


THE ARKANSAS ELECTRIC SUPPLY Co., of Little Rock, Ark., 
W. G. Brown, manager, has been awarded the contract for the 
eleotric light plant to go in the Arkansas Deaf Mute Institute. 


St. JOHN, N. B.—Mr. E. C. Jones, the local er of the 
bank of Montreal has bought at auction, for $92,000, the electric 
railway and lighting plant of the Consolidated Electric Co. of St. 
John, of which Mr. John F. Zebley was the promoter. It is said 
oat Mr. Jones will overhaul the plant and put it in good earning 
condition, 


THE WAGNER ELEC. Myc. Co. of St. Louis, have appointed the 
following agents to represent their manufactured lines of trans- 
formers, fan motors, power motors, generators and switches : 
Eastern agent, John Mustard, Betz Building, Philadelphia ; North- 
western and Canadian agent, Wells Goodhue, 1,564 Monadnock 
Block, Chicago ; Southwestern agents, Western Electrical Supply 

uis 


p St. 0 


THE ALLGEMEINE ELEKTRICITAETS-GESELLSCHAFT, Berlin, Ger- 
many, announce that, owing to the general appreciation which 
their a f has met at p 8 ay 18 ay eer 
to appoint selling agents in New York, icago, Cincinnati, 
Atlanta, San Franciso. Boston, Philadelphia, St. Paul, Washing- 
ton, Denver, etc., for the sale of their manufactures. Trust- 
worthy electrical firms, inclined to handle their goods are requested 
55 forward offers to head offices, 22 Schiffbauerdamm, N. W., 

erlin. 


Departmental items of Electric Light, Electric 
Ratiways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., witli be found in the 
advertising pages. 
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AN ESTIMATE OF THE DISTANCE TO WHICH 
NIAGARA WATER POWER CAN BE ECONOMIC- 
ALLY TRANSMITTED BY ELECTRICITY. 


BY EDWIN J. HOUSTON, PH.D. AND A. E. KENNELLY, F. R. A. SB. 


NE of the most important questions of the day 
| is, How far is it commercially possible to trans- 
mit water power electrically? It is recognized 
that the limiting commercial distance depends 
upon two associated interdependent factors; 
viz., cost and electric pressure. 

(1.) Cost, including the purchase and maintenance of 
the necessary 5 and wires together with the 
annual interest chargeable upon such expenditure. 

(2.) Electric Pressure. The pressure or voltage at 
which the line transmitting the power can be operated with 
continued security to life, and assurance of permanence of 
supply, and permanent protection to the lines of conductor 
from lightning, weather and all disturbances. 

It is clear that if reliable machinery could be purchased 
cheaply enough, and the conductors could be safely oper- 
ated at sufficiently high pressure, the Falls of Niagara could 
to-day stop steam engines in New Orleans, La., by under- 
selling their power. 

Up to the present time the commercial distance at which 
water power has been distributed is only about 25 miles 
and the distance to which it might be distributed commerci- 
ally under ordinary conditions has been generally regarded 
as a radius of fifty miles. ; | 

In one sense the celebrated exhibition in 1891 of the trans- 
mission of about 200 f. P. from Lauffen to Frankfort, acted 
as an incentive to long distance electrical transmission, 
since it revealed the capability and feasibility of the system, 
but at the same time, this notable experiment has, perhaps, 
also retarded the progress of the art it was designed to 
foster ; for the cost of installing the entire plant of tur- 
bines, generators, aerial conductors, and transformers, is 
said to have been $84,600. The apparatus was designed 
for 800 E. P. (228 k. w.) and this would represent an instal- 
lation cost of 8378 per k. w. ($282 per H. P.) delivered in 
Frankfort. It appears, however, that not more than 200 B. P. 
was ever continuously delivered, making the cost 8423 per 
H. P. (8567 per k. w.) The annual cost of producing this 
power in Frankfort with a steady load of 150 k. w. day 
and night at motor shafts, could hardly be less than 8100 
per k. w. (874. 60 pe H. P.) delivered,—commercially, a 
prohibitory rate. The distance from Frankfort to Lauffen 
is 109 miles, the voltage between tri-phase conductors 
13,000 to 30,000, and the frequency 40~. 

Seeing that the Lauffen-Frankfort electrical transmission 
experiment, the only one over 25 miles in distance yet at- 
tempted, although it was a great success from an engineer- 
ing standpoint, would be a failure commercially, it becomes 
important to ascertain how far in the near future, power 
can be electrically transmitted from Niagara Falls at com- 
mercial rates. There must be a certain radius from 
Niagara, within which electrical power will carry death 
and displacement to the ordinary steam engine, and it is 
desirable to ascertain how far this radius may be likely 
to extend. 

We shall first assume that a steady transmission of 
power is to be provided for, from Niagara Falls to various 
cities along the banks of the Erie Canal as shown in the 
accompanying table. 

The system of transmission must first be decided upon 
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before the details of cost can be approached. It is quite 
possible that at some future time continuous current gen- 
erators and motors can be worked up to a total pressure of 
50,000 volts. At the present date, however, such pressure 
cannot be guaranteed with continuous current machines. 
With alternating current apparatus, we have to choose be- 
tween uni-phase, di-phase with common return, and tri- 
phase systems. It can be shown that where the voltage on 
the line is so high that a certain value, say 50,000 volts at 
the receiving end, has to be assigned as a safe limit to the 
maximum pressure between any two conductors, the tri- 
phase system is the most economical of the three. We 
shall, therefore, assume this pressure limit and tri-phase 
at a frequency of 40 ~. 

This maximum pressure of 50,000 volts, represents for 
sinusoidal waves an k. M. F. of 35, 350 volts between wires, 
or an equivalent pressure of 20,410 volts effective from 
each wire to the neutral point. This is a pressure but 
slightly in excess of that successfully used in part of the 
Lauffen-Frankfort experiments (30,000 volts between con- 
ductors), and may, therefore, be reasonably assumed as 
practicable. 

The nature and disposition of the conductors is a most 
important consideration from an engineering standpoint. 
Three methods have been advocated at different times. 

(1.) Zhe conduit method, in which insulated cables are 
buried in underground pipes containing air or filled with oil. 


Distance Miles. k. w. H. P. 

To Buffalo 15 22,500 80,160 

To Syracuse 164 7,600 10,060 

To Schenectady/............ 800 7,500 10,060 

To Albaen gg 880 15,000 20,110 
To various points along canal, 

for propulsion.,.... 15,000 20,110 

67, 500 90, 500 


* To outakirts of Buffalo city. 


(2.) The subway method, in which wires are carried on 
brackets in an underground passage, such as that which 
connected Machinery Hall with the Manufactures and 
other buildings in the Chicago World’s Fair, room being 
left for an inspector to patrol the passage way. 

C The ordinary aerial line method. 

ithin city limits, there can be no question that either 
the first or second method is necessary to ensure perfect 
safety from accidental contacts with high pressure con- 
ductors. But in the open air, for example, along the banks 
of the Erie Canal, the overhead line is b far the cheapest 
method. Moreover it is not only safe, but is also readil 
inspected or repaired. Also for distributing power on suc 
a scale as that here considered, a pole line construction can 
be adopted that would be strong enough to resist time, and 
defy storms either of lightning or sleet. Overhead lines 
were employed between Lauffen and Frankfort, and are 
employed in all the long distance electric transmission 
systems yet constructed. 

We shall now assume that the engineering difficulties 
can all be overcome by bare, overhead, tri-phase wires, 
at 35,850 volts receiving pressure, with step-up and step- 
down transformers at each end of the lines. It remains 
now to consider only the question of cost. 


TURBINES AND HYDRAULIC WORKS. 


We require to estimate the annual cost of producing one 
kilowatt steadily at the turbine shafts at Niagara Falls. It 


886 


has been stated that the estimated cost of the hydraulic 
works at Niagara for a total of 119,000 n. P., 


FCC $10.50 per H. P. or $14.070 K. W.! 
5 oer N 
per cent. for any pos- 
sible miscalculation.. 2.10 “ 2.814 “ 
And also add cost of 
turbines alt 5.00 6 6.708 es 
$17.60 $28.587 


Allowing 5 per cent. for interest on capital, 24 per cent. 
for superintendence and repairs, and 24 per cent. for de- 
preciation, the total annual cost is 10 per cent. on invest- 
ment, or $1.76 per m. P., or 82.359 per kilowatt, assuming 
that the turbines are always running at full load. This, 
however, is more than can reasonably be expected. The 
average load under favorable conditions can hardly ex- 
ceed 60 per cent. of the maximum load handled, making 
the annual cost $2.932 per n. P. or $3.931 per kilowatt of 
average annual delivery. 

Another line of reasoning is as follows :—It has been 
stated by Prof. Forbes* that he did not continue to add 
cost to his generators, when $60 of extra expenditure in 
them did not increase their electrical output by 1 m. r. 
Prof. Forbes also mentions’ that he took 5 per cent. as 
interest on investments, so that it seems clear that his 
estimate of the annual cost of producing one horse power 
at generator terminals is 5 per cent. of $60, i. e., $3 per H. P. 
or $4.021 per k. w.; and eliminating the cost of generators, 
this would be about $3.72 per k. w. at turbine shafts. 
However, as our purpose is to be conservative, it may be 
safer, in the absence of actual assurance, to take $4.00 per 
K. w. a8 the cost of power at turbine shafts per annum 
(83.984 per k. P.). 

GENERATORS. 


The cost of alternators, as is well known, varies greatly 
with their size and capacity. In sizes below 8 k. w. their 
purchasing cost may be 8100 per k. w., while in sizes of 
say 50 k. w. they may cost 845 per k. w. Finally in very 
large sizes, say of 4,000 k. w., their purchasing cost would 
probably be reduced to 88.516 per k. w. (86.352 per k. P.), 
including exciters, and all station apparatus. 


MOTORS. 


The cost of motors may be expected to average slightly 
e than that of generators, for the reason that they 
will frequently require to be made in smaller sizes (say for 
1,000 k. w.) than the generators. The purchasing cost per 
kilowatt may be taken as $9.581 per K. w. (87.146 per m P.) 
with exciters and apparatus included. 


TRANSFORMERS. 


The step-up and step-down transformers would prob- 
ably not cost more than $5.157 per K. w. ($3.847 per H. P.) 
Prof. Forbes has stated that offers as low as $3.52 per 
H. P. ($4.72 per K. w.) have been made to deliver such 
transformers.“ These transformers may be conveniently 
regarded as forming part of the generators or motors at 
each end of the lines. In this regard, allowing 0.96 as the 
efficiency of generators or motors, the purchasing cost of 
generators and all accessories becomes €13.888 per K. w., 
or 810.352 per H. P. Purchasing cost of motors $14.953 
per K. w. or $11.154 per H. P. 

The efficiency of complete generator and motor plants 
becomes 0.94 at full load, allowing 0.98 as efficiency of 
transformers. 

CONDUCTORS. 


It is obvious that the right amount of capital to expend 
in line conductors and construction, after the voltage and 
frequency have been decided upon, is such that additional 


——— NNR SS 
ait hime American Institute of Electrical Engineers, March, 1898, 
p. 154. 
2. Journal, {nstitudion of Electrical Engineers, Vol. XXII, No. 108, Dec, 1898, 
= e Rid, 616. 
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4 Ibid, p. 495. 
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expenditure just ceases to save its value in interest, by 
reason of the consequent reduced loss of power in the line. 
In cases where the expenditure in the line and construction 
is in proportion to the weight of copper in the line, this 
economical point must be attained when the annual charges 
of interest, repairs and depreciation on the whole line, are 
equal to the money value of the power lost in transmission 
along the line, which is Kelvin’s law, and is applicable to 
alternating as well as to continuous currents and whether 
such currents have lag or not. Usually, however, the ex- 
penditure upon the line does not increase directly with the 
weight of conductor, and the first statement is, therefore, 
more generally applicable than Kelvin’s law. It can be 
shown that with the prices above mentioned, the most 
economical weight of copper to employ on each main tri- 
phase conductor, will be about 204 pounds per ampere per 
mile. 

Allowing for the best quality of oil insulators, and bare 
wires, not exceeding No. 000 A. W. G., a first-class ordinary 
pole line can be erected for $1,000 per mile of line ; and if 
this allowance be made for the line to each city, the com- 
bination will admit of a substantial and permanent structure 
in wood or in iron, capable of holding all the wires safely, 
and in a manner practically safe from lightning, yet 
readily accessible to linemen for repairs. y properly 
grading the distances between conductors, the antagonistic 
effects in the lines of capacity and inductance can 
usually be rendered negligible, so that the fall of pressure 
in the lines becomes that simply due to ohmic resistance. 
By systematically transposing the wires of all circuits, say 
at every mile, their mutual inductance would be negligibly 
small and their capability of disturbing one another would 
be consequently annulled: 


SUPERINTENDENCE AND OPERATING EXPENSES. 
The following staff might be expected to handle the 


system : 
One general superintendent and assist- 
BNIB... ee. 680, 000 per annum. 
One chief engineer 20,000 
Twelve assistant engineers. 86,000 
Forty dynamo assis tante 40,000 ‘ 
Forty linemen and assistants.......... 40,000 ‘“é 
$166,000 ‘ 
Office expenses, salaries, taxes, etc.. 84,000 “s 
Total.......... ed parties 8200, 000 
Or $2.00 per H. P. of total capacity or 82.681 per k. w. 


ALBANY 


Distance, 380 miles, Maximum delivery, 15,000 K. w. 
For a delivery with full load at motor 


Shafts ok ³ 1.000 K. W. 
The delivery at line terminals 1.064 “ 
And with a power factor of 0.9, the re- i 

ceived current on each conductor is. 0.01931 amp, 
Copper per mile on each conductor..... 0.8958 Ib. 
Total copper in line, per K, w. delivered 891.9 lbs. * 
Approximate loss of energy in line..... 0.862 K. W. 
Approximate energy delivered at Ni- 

agara terminals ³ 1.988 
Approximate energy delivered at Ni- 

agara turb ines 3.048 „ 
Cost of 1.926 K. w. generator at Niagara . 

at 818.888 s. e, AA E ie ote 626.750 per k. w. 
Cost of 891.9 Ibs. of copper in lines. 48.987 «s 
One kilowatt motor at y G 814.953 14.9584 

$90.690 “s «e 
Cost of 880 miles of line at $1,000 for 
15,000 K. Ww .... 3 23.000 4 
Total investment per. K. w. de- 
liveree td. ere $112.690 “«  « 
Annual cost of interest, depreciation and 

repairs at 1·:t1t . 11.299 « 

Cost of 2.048 K. w. at turbine shafts @ $4 8.192 “ 4 
819.461 
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Brought forward .. . . $19.461 per Kk. w. Annual cost at sustained full 
Labor, superintendence and general Sai $7.978 per H. P.. $10.694 per k. W. 
expense 3 ; a 
Annual cost at 60% full load $18.296 per 
annual oos o ariy of one K. w. at pa He TE E EE E. $17.828 
sustained full load..............06. i e one 
At average of 60% of full load, $27.58 PUMMART: 
r gceccseesavdesieweeds 886.9083 ‘ Cost of delivering a max. of 22,500 
*The number of wires in the lines to Albany would be nine, about No. 000 k. w. at Buffalo............... @ $10.694 8240, 610 
B. & S. gauge, three on each main conductor. Cost of delivering a max. of 7, 
K. W. at DSS @ 17.28 129,170 
SYRACUSE. Schenectady ............ 7,500 @ 21.260 159,450 
at Alban . . 15,000 @ 22.142 882, 180 
Distance, 164 miles; Maximum delivery, 7,500 K. w. different points......... 15,000 @ 17.880 967,450 
For a delivery with full load at motor 67,500 $1,128,810 
8 of........ o wets 1.000 K. W. Average cost of de- 
The delivery at line terminals. . . — 1.064 livery, full load... . 612.475 per H. P. 816.723 per k. w. 
And with a power factor of 0.9, the re- Average cost of deliv- 
ceived current on each conductor is.. 0.01981 amp. ery 0.6 full load...$20.792 per H. P. 827.879 per K. w. 


Copper per mile on each conductor 0.8958 lb. 
Total copper in line, per k. w. delivered. 194.8 Ibs. 


Approximate loss of energy in line. 0.4286 K. W. 
Approximate energy delivered at Ni- 

agara line terminals 1.4926 ‘ 
Approximate energy delivered at tur- 

bine shafts...... . ore 1.588 _ 


Cost of 1.4926 k. w. at Niagara G $18.- 

888 per C e ; 
Cost of 194.8 lbs. copper in line G 0.125. 24.350  “ 
Cost of one K. w. motor at Syracuse @ 


A S TP 14.955 
S!; ⁵ ⁵⁵ 8 860.033 
Cost of 164 miles of line @ $1,000 for 
1,000 dd renis 21.87. “ 
Total investment,.............. 881.9086 *§ 
Annual cost of investment at 10%....... 8.190 „ 
Cost of 1.588 k. w. at turbine shafts 
%% cw 8 6.858 
514.5422 


Labor, superintendence and general 
pos. 8 . 2.681 ‘* * 


Annual cost at sustained full load $12.85 


per H. P., or 
Annual cost at 60% full load, $21.414 pe 
BoP y Obs iaie S E E E T 


17.223 per K. W. 
828.705 « 


BUFFALO. 
Distance, 15 miles ; Maximum delivery, 22,500 K. w. 


For a delivery with full load at motor 
Saft ß. seh ae ; 
The delivery at line terminals..... .... 1.064 
And with a power factor of 0.9, the re- 
ceived current on each conductor.. 0.01931 amp. 


Copper per mile on each conductor..... 0. 3958 Ib. 
Total copper in line per K. w. delivered. 17. 82 lbs. 
Approximate loss of energy in line..... 0.0892 K. w. 
Approximate energy delivered at Ni- 
agara line terminals............... 1.1082 * 
Approximate energy delivered at tur- 
bine shafts..........e.ecscccssseso. 1.174 * 
Cost of 1.1082 K. w. at Niagara, at 
$18.888 per K. MW.... eens $15.820 per K. w. 
Cost A 17.82 pounds of copper in line at = 
66 66 
Cost of 1 k. w. at Buffalo, at 814. 953 per 
C77... ͤ ͤ ͤ ͤwÄ 8 14. 988 “ 
882.501! 
Cost of fifteen miles of line at $1,000 for 
DOO E, /f;;,ß5⁵˙—õꝙ 8 0. 667 
Total investment. N 883. 16868 
Annual cost of investment at 10. 8.817 “ „ 
Cost of 1.174 K. w. at turbine shafts at 
$4...... JJ E Wet wiser . . . 4.698 “ 


88.018 
Labor, superintendence and general ex- 
PONSOS 5 oss eae ses ed ectiwss ecccee 3,681 


By Emery’s tables the 

cost of generating 

steam power r 

annum with coal at 

$8 per ton is for 808 

days of ten hours. 825.37 per H. P. and $38.88 per K. W. 
865 days of 20 hours. . . 844 43 per H. P. and $59.56 per K. W. 
This is with large triple expansion compound engines. 


CONCLUSION. 


The foregoing results indicate that on the basis of prices 
and voltages assumed and detailed, the power of Niagara 
Falls can be transmitted to a radius of 200 miles, cheaper than 
it can be produced at any point within that range by steam- 
engines of the most economical type with coal at 83 

er ton. That Niagara power can maintain at Albany a 
arge day and night output cheaper than steam engines at 
Albany can develop it, but that for power taken at Albany 
for 10 hours per diem the best steam engines have some- 
what the advantage over Niagara unless exceptionally 
favorable conditions of load could be secured for Niagara 
ower. 
j These conclusions are, of course, entirely dependent 
upon the reliability of the prices, voltages and estimates 
as detailed above. The prices, however, appear to be con- 
servative, and are Fb in excess of the latest market 
values. This would also appear from the statement recently 
published that the Cataract Construction Company has con- 
tracted for the privilege of right of way for conducting 
lines along the Erie Canal banks, by supplying power for 
barges at the annual rate of $20 per m. P. ($26.81 per kilo- 
watt) whereas the above figures make the average cost of 
roduction 820.792 per H. P. (827.872 per k. W.) on the 
asis of an average output of 0.6 full load; so it would 
appear that the ‘Niagara Power Company are in the 
possession of better prices. Moreover, if the voltage 
delivery on the long lines, here taken as 35,350 at the 
receiving end, can ever be safely increased, a marked 
reduction in the cost of delivery would naturally result. 

The broad conclusion to which an inquiry of this nature 
inevitably leads, is that while under ordinary conditions 
the commercial limit of electrical transmission of power 
from water powers of less than 500 kilowatts can hardly 
exceed fifty miles, the radius at which it will be pro- 
fitable with good fortune and management, to electrically 
transmit a water-power aggregating 50,000 K. w., or more, 
is, perhaps, to-day, two hundred miles, and that it might 
be commercially advantageous for such a large water 
power to undersell large steam powers at twice this 
distance with no profit, in order to reduce the general 
expense upon delivery nearer home. The reason for 
this difference in the transmission radius between small 
and large water powers, lies obviously in the fact that 
electrical and hydraulic machines can be built and pur- 
chased much more economically in large sizes than in small, 
so that the cost of producing and of maintaining one kilo- 
watt is very much less for large than for small water 
powers. 


LABORATORY OF Houston & KENNELLY, 
PHILADELPHIA, April 18, 1894. 
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THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—AXI. 


BY 
We hope the reader is not tired of Henry’s electro-mag- 
nets. A little more we have to tell about them. In 1882 
Henry left the Albany Academy to accept a professor- 
ay in the College of New Jersey, and in Princeton he 
e his last and largest magnet. It was called “Big 


Ben“ by the students. It was made in 1833, and when a 
big battery, commenced the same year as a companion for 
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In 1846, ten years later, a reference to this magnet was 
made in the book in which Henry recorded his experiments. 


LIFTING POWER OF THE LARGE MAGNET CONSTRUCTED IN 
1833, 


Tried to-day the lifting power of the large magnet belonging 
to the ap tus of the college, constructed by myself in 1883. 
This lifted at the time of its first construction 8,600 lbs. with the 
large prairies of 88 zinc plates, arranged as 4 plates; but I had sup- 
posed that the insulation had been injured by some accident in 
moving the apparatus. 

In this, however, I was mistaken, for it was found on trial to- 
day that it was still capable of sustaining 8,500 lbs. The estima- 
tion was roughly made, but the sum stated is within the truth. 
Eighteen men stood on the plank placed across the scale pole and 
three men pressed by their weight on the end of the iron lever. 

The maps ae in this experiment, was excited by two parts of 
the large plate battery ed as one piece. The acid was very 
strong and formed at least my of the liquid. When the poles of 
the battery were disconnected, or in other words, the galvanic 
current broken, the magnet sustained for a few minutes upwards 
of 1000 lbs. The same retaining pte supports the keeper from 
year to Get and between 200 and 800 Ibs. pressure is required to 
pull off the iron after it has remained in contact for 12 months. 


HENRY’s HOUSE, PRINCETON COLLEGE, SIXTY YEARS AGO. 


it, was completed, it was made to lift upwards of six thous- 
and pounds. It took a prominent part in Henry’s lectures, 
which were not only attended by the students of the col- 
lege but by the élite of the town. In these days the 
of the electro-magnet has ceased to excite surprise, 

ut very wonderful it seemed to Henry’s delighted audi- 
ences when he made his bar of iron lift and drop heavy 
weights. Sometimes, as in Albany, he suspended a haymak- 
er’s scale to the armature and several of the young men 
standing in it were sustained by the attractive power of 
the magnet; sometimes also, as in Albany, breaking the 
connection with the battery and suddenly reversing the 
galvanic current, he allowed the armature with its weights 
attached to drop a little, to be caught back by a sudden 
reversal of the galvanic current or suspended in mid air, 
—an experiment which always excited great applause. 
There was no end to the ways in which it pleased Henry 
to exhibit the strength of his great magnet. 


I have never published an account of this magnet, although it 
is the most powerful yet made. 

This magnet exhibits the curious phenomenon of persistence in 
polarization. If it be magnetized, so that, say, the right leg is a 
north pole, and afterwards the current be changed so as to make 
the same leg a south pole, after the current is stopped the first 
polarity returns, although the action may have been very intense. 


If “ Big Ben ” exhibited well the power of the magnetism 
its maker could produce, it was used in a way so important 
in its bearing, not only upon the telegraph, but other 
magneto-mechanical contrivances, that we must ask for it 
especial attention. First should be remembered the dif- 
ference between the two magnets Henry made; between 
the intensity magnet with one long thin wire, influenced 
by an intensity battery of many plates—which possessed 
the subtle power of being influenced at a distance—and the 
quantity magnet of many separate coils of thick wire, in- 
fluenced by a battery of a single pair of plates, which was 
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much more powerful, but not affected at a distance. 
Henry conceived a method of combining the individual 
qualities of the two brothers. When the weaker, sensitive, 
intensity magnet received the distant message he made it 
call into action the stronger quantity magnet by a simple 
expedient. He says this “consisted in opening the cir- 
cuit of my large quantity magnet in Princeton, when loaded 
with many pounds weight, by attracting upward a small 
piece of movable wire by means of a small intensity 
magnet connected with a long wire circuit. When the cir- 
cuit of the large battery was thus broken by an action from 
a distance the weights would fall and great mechanical 
effects could be produced ; such as the ringing of church 
bells at a distance of a hundred miles or more. I fre- 
quenuy illustrated the principle of transmitting power to a 

istance to my class, by causing a thousand pounds to fall 
on the floor my merely lifting a piece of wire from two 
cups of the mercury closing the circuit.” Mr. Dickerson 
says: 

Y Of the utmost importance has this combination proved 
to the telegraph—its principle underlying all the various 
forms and uses of the relay magnet and the receiving 
magnet and local battery since employed. He thus made 
the porer magnet at short range the servant of the 
weak one at long range, and left the problem (of the tele- 
graph) entirely solved to those who could procure the 
money to apply his discoveries to the commercial uses of 
man.” 

The following is another quotation from Henry in regard 
to the arrangement described : 


The local circuit devised by me was connected with a quantity 
battery and large electro-magnet, loaded with several hundred 

unds, When the ends of a fork-shaped wire were drawn up 

m the surface of mercury, contained in two cups (thimbles 
were used), the circuit was broken, and the weights fell to the floor. 
This part of the combination and action was actually and repeat- 
edly exhibited in my lectures at Princeton, from 1838 to 1848. I 
also accompanied the exhibition with the statement that the same 
effect could be produced by the action of a battery at a distance 
for ringing bells and other mechanical effects. The results of my 
first experiments in causing an electro-magnet,to act through a 
long wire furnished me with the means of accomplishing this. 
For this purpose it was only necessary to attach the forked wire 
to the armature of a small intensity magnet connected with the 
long circuit, in which was also an intensity battery. When the 
current was passed through the long wire the armature would be 
attracted upwards, the short circuit would be broken and the 
weight would fall. I do not recollect to have exhibited the last 
part of this arrangement in my lectures, or remember when I in- 
vented it, but the invention was made and explained before the 
publication of Mr. Morse, relative to the telegraph. The object of 
this invention was to illustrate the production of a mechanical 
effect at a distance, by means of a long circuit being made to open 
a short circuit. From my previous experiments, in the transmis- 
sion of electricity through long wires I was well aware of the 
fact that I could not cause the large quantity magnet to act by a 
battery at a distance directly through a long wire, and hence the 
necessity of this invention to produce the effect which I always 
stated I could produce. 


see used his contrivance for the opening of the cir- 
cuit of his great magnet by means of another magnet and 
circuit as early as 1833; that is, very soon after the great 
magnet was made. The instrument he used to exhibit his 
device was in my possession until a short time ago, it is 
now in the National Museum. (The picture given of it is 
from a photograph.) It consists, as the reader may see, of 
a metal rod, suspended so that it can move freely, and 
ending in a wire fork. The ends of this fork are seen dip- 
ping into mercury cups, and they thus closed the circuit of 
the large magnet. When the circuit of the small electro- 
magnet, seen in the picture, was formed, and the magnet 
excited by an electrical current, it attracted upward the 
end of the metal rod carrying the fork, the ends of the fork 
were lifted out of the mercury cups, and the circuit of 
“Big Ben” was broken. Then the great magnet dropped 
the three thousand pounds it was holding, while Henry 
explained that the little bar with its fork could be lifted 
up in exactly the same way by a magnet in a long circuit, 
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and thus the great power obtained by the dropping of the 
heavy weights might be called into play for mechanical 
purposes at a distance. Henry is not sure when he 
actually opened the circuit of Big Ben” by means of a 
long intensity circuit, but this does not matter; he did not 
need to prove at this time that his intensity combination 
could lift that little fork as easily at a distance as a short 
circuit could lift it there in his laboratory; he had been 
showing its power to produce such an action at a distance 
since 1830. What concerns us to know is: that as earl 
as 1833 he conceived the device exhibited by this little 
instrument, of opening one circuit by means of another, 
and distinctly explained that it could be used, with his in- 
tensity combination, to bring into play great power at a 
distance; his object in making the device was to show this, 
The significance should be distinctly understood of what 
Henry accomplished when, there in his Princeton labora- 
tory, he showed, how the great strength of his powerful 
quantity magnet could be called into action at a distance 
by means of the subtle susceptibility of his more sensitive 
intensity magnet in its long circuit. He had made his in- 
tensity magnet deliver the distant message of the telegraph, 


HENRY 'S CIRCUIT BREAKER. 


he had given his little machine to show how the distant 
electro-mechanical effects could be used in other ways 
and now he had shown how very great was the power 
which might be called into action at a distance. 

I quote again from Henry: 


The only other scientific facts of importance to the practical 
operation of the 5 not already mentioned, are the dis- 
covery of Steinheil, in 1837, in Germany, of the practicability of 
completing a galvanic circuit by using the earth for the return 
conductor, and the construction of the constant battery in 1836, or 
about that time, by Professor Daniell of King’s College, London. 
I believe that I was the first to repeat the experiments of Stein- 
heil and Daniell in this country. stretched a wire from my 
study to my laboratory, through a distance in the air of several 
hundred yards, and used the earth as a return conductor with a 
very minute battery, the negative element of which was a com- 
mon pin, such as is used in dress, and the positive element the 
point of a zinc wire immersed in a singe drop of acid. With this 
arrangement a needle was deflected in my laboratory before my 
class. 


Henry stretched a wire, in accordance with the above 
arrangement, across the college grounds immediately 
after his return from a trip to Europe in 1837. He used 
the wire every year after until he left Princeton, in a 
certain part of his course of lectures, to show his classes 
how communication could be held at a distance by means 
of electricity, receiving and answering, in his laboratory, 
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messages from Mrs. Henry, stationed in the study of his 
dwelling house across the college grounds. The Rev. M. 
B. Grier lets us see him still using it in this way five years 
later :— 


In the winter of 1842-48 I was a student in the Theological 
Seminary in Princeton, N. J. I was in the habit of visiting occa- 
sionally in the home of Joseph Henry, then Professor of Natural 
Science in the College of New Jersey. One evening, when I was 
leaving the house, Prof. eure. gave me an invitation to attend 
the Course of lectures which he was delivering, I believe to the 
Junior Class of the College. I readily accepted the invitation and 
was often present in his lecture room. At the close of one of his 
lectures, I remember that he gave notice that he would, on the 
next class day, demonstrate the practicability of using the mag- 
netic current as a means of communication between two persons 
at a distance from each other. The next lecture was fully attended 
by the class and by all who had the privilege of being present by 
invitation. 1 noticed that a wire was through one of the 
upper windows of the laboratory, which ran along the ceiling, then 
dropped about halfway to the floor and was there put in communi- 
cation with a triangle (or, as some say, a bell). The professor 
introduced the demonstration with an exposition of the scientific 
principles which he was about to illustrate and then informed the 
class that he would communicate with a person stationed in his 
study, in his own home, which was on the other side of the 
campus, and which was distant from the point where he stood 
probably one hundred and fifty yards. He made a communication 
as he announced, and the whole class turned their eyes to the 
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triangle to watch for the response from the person stationed in 
the Professor's study, understood to be Mrs. Henry. We waited 
in earnest expectancy for three or four minutes, when the little 
triangle rang out the news that the Professor’s signal had been 
received at the other end of the wire, and an answer returned. 
As the rapid sounds came from the triangle the demonstration 
seemed to be so complete that the class broke out into applause. 
Prof. Henry simply remarked that the possibility of transmitting 
messages by the use of the magnetic current seemed to be 
established. 

This is my recollection of a very interesting scene in the Pro- 
fessor’s classroom. 

M. B. GRIER. 


PHILADELPHIA, August, 1893. 


The following is a letter to the Rev. M. B. Grier, dated 
Madison, Wis., Aug. 25th, 1893. 


I remember the event you describe and often recall it with much 
interest. I am not positive whether a bell or a triangle was used, 
but think it was the latter. It was Mrs. Henry, who answered the 
call. It was at that or a succeeding lecture that Prof. Henry 
stated, with evident satisfaction, that a wire for the return current 
was not needed and proved it, by having one end of the single 
wire end in the well at the laboratory building (Clow’s refectory 
also) and the other end of the wire in the well of his home. 

am sorry, that I have not preserved my full notes and draw- 
ings of Prof. Henry’s lectures. I yet feel something of the thrill 
that went through us at that (then wonderful) experiment of the 
great philosopher. Very fraternally yours, 


A. V. C. SCHENCK. 


Henry continued in Princeton not only the developement 
of his magnets and his contributions to the telegraph ; his 
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researches in regard to electrical induction were also con- 
tinued. He resumed the subject of the extra current in 
1834, experimenting again with wires long and short, 
coiled and uncoiled, and also with flat ribbons of metal. If 
we could go back to certain summer days, somewhere 
about this time, we would find Henry in the pleasant col- 
lege ground flying kites. “ From the clear blue sky, with 
two kites, one above, assisting the other, held by a delicate 
wire wound on an insulated reel,” he drew down streams of 
brilliant sparks, intensified by the self induction of the wire 
itself. ith some coils of insulated copper ribbon (now at 
Princeton) he’ discovered that one induced current could 
induce another and that another and so on; also that a 
current of quantity could produce one of intensity ; also 
that these currents could be induced ata distance. He 
obtained currents in his lecture hall, induced by primary 
currents obtained in an adjoining room, “with no connec- 
tion, merely by the disturbance of the electrical plenum” I 
use his own words, taken from letters to friends. He ob- 
tained the same result between an upper room of the 
Philosophical Hall and the cellar of the same building, 
receiving shocks in the cellar from the induced cur- 
rent. In this case there were two floors and ceilings 
intervening. Then he stretched two parallel wires across 
the college grounds, several hundred feet apart, to find 
that an electrical current in one would exite an in- 
duced current in the other. Finally he turned the roof 
of his house into an induction plate and magnetized 
needles in his study by induction from a thunder cloud 
eight miles away, the storm thus telling him of its approach 
while yet the sky was clear. These experiments are given 
in the laboratory books in which he recorded his experi- 
ments. “There is a device in operation by which tele- 
graphic communication is kept up between running cars 
on railroads and the stations, so that the positions of all 
the trains may be at any time known, and protection 
against collisions be assured. For this purpose the metal- 
lic roof of the car is used as an inductive plate, just as 
was the roof of Henry’s house, and a wire passes from it 
through a signaling coil to the ground by way of the 
metal wheels and track. Near the roof outside an elec- 
tric wire is stretched on poles, through which electric 
flashes are sent, and they set up by induction in the roof 
electrical currents similar to those passing in the wire, 
which are read as signals by the observer; and conversely 


signals are sent from the roof to the wire, by induction 
coils in the cars. Thus the effects obtained by Henry long 
ago now throw a safeguard around our lives.“ The com- 


paratively recent projects for telegraphing across streams 
by means of electrical induction, with, to use Henry’s 
words, “no connection, only by the disturbance of the 
electrical plenum,” have received deserved attention. The 
storm sent its telegraph message to Henry in this way in 
1842, a distance of eight miles. 


INTRAMURAL CARS FOR BROOKLYN. 


THREE of the motor cars of the World’s Fair Intramural Rail- 
way have been purchased by the Atlantic Avenue Railway Com- 
pany of Brooklyn. They will be remodeled to the extent necessary 
to operate them as trolley cars, and will be used to haul open cars 
from Thirty-ninth Street Ferry to and from Coney Island, obviat- 
ing the employment of locomotives. 

The cars, it will be remembered, have each a seating capacity 
for ninety passengers, and will draw four passenger cars of equal 
capacity. 

The cars will be put in service shortly before the opening of 
the regular season, and if they are found to answer the purpose it 
is probable that additional purchases will be made by the com- 


pany. 


1. E. N. Dickerson ‘‘ Henry and the Telegraph.“ 
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TESTING FOR GROUNDS ON INCANDESCENT 
CIRCUITS. 


BY | 

AFTER reading Mr. G. L. Thayer’s article on “Grounds 
on Incandescent Circuits,” in the ENGINEER, of April 11, 
I send you a method I have used for about five years and 
think it will commend itself to your readers, as no lights 
are disconnected in locating the ground. With slight 
modifications, the system can be adapted to alternating, as 
well as direct current, and either isolated or central sta- 
tions. I devised the method from some experiments made 
by Mr. M. M. Waddell, of the Waddell-Entz Company, and 
myself, at the Edison station, in Detroit, in our attempt to 
locate grounds on the underground system by other than 
the “cut and try ” method. 

The mechanical stokers in that station are run by a small 
engine, with the ordinary ball governor. We used this 


governor to 5 the current from a bank of lamps, gg 
shown in Fig. 1. iron arm is fastened to the governor 
frame; this carries a block of wood, on which is a metal 
strip. The governor balls strike this strip and thus com- 
plete the circuit to ground through the engine. This gave 
an interrupted current through the system, from the ground 
to the station and, by carrying an induction coil with a 
a aap receiver over the wires, we were able to follow 
in the direction of the ground. 

My method is a modification of this. I divide the system 
into sections and with auxiliary bus bars can test each sec- 
tion without putting out the lights. After locating the 
section, I would try the inside wiring with the device 
shown in Fig. 2. This consists of an induction coil with a 
receiver connected to the fine wire terminals and a non- 


KK LVS 


INDUOTION COIL © 


inductive resistance with an interrupter. The primary of 
the induction coil has screw clamps for terminals so that it 
can be connected to each side of the cutout. The resist- 
ance coil R is connected from the other wire to ground. 
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By removing the plug or fuse strip the current will pass 
through the induction coil. If the ground is in the build- 
ing there will be a heavy induced current in the receiver ; 
otherwise, only a slight hum caused by the direct current. 
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If the ground is in the building a few more such tests will 
easily locate the ground. Should the ground be found on 
the outside underground wiring it can be located without 
danger of producing fire; so putting on a load at the sta- 
tion the indicators will show which feeder it is near. A 
junction box can now be opened knowing that not more 
than one other will need be. 

The first thing I do after opening the box is to test the 
feeder for ground, disconnecting of course. If it is in the 
feeder, I disconnect both in the station and junction box ; 
then connecting the terminals together in the junction box 
I measure by the ordinary sliding bridge method, as shown 
in Fig. 3. This is simply a Wheatstone bridge and the 
point in the wire loop where the galvanometer is connected 
when the needle comes to rest will divide the loop just as 
the ground divides the feeder. 

Should the ground be in the mains I use the same method 
as in inside testing only using a heavier interrupted cur- 
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Fig. 4. 


rent, since the ordinary current is heavier. After locatin 
the main and disconnecting so that it feeds from one and 
only, I put as heavy current through the ground as is safe 
without burning the smallest service, should the ground be 
in it. I now measure the voltage across this load and 
simultaneously at the services. The voltage across the load 
will be the same as that of the two services on each side 
of the ground. This is shown in Fig 4. 4, B, c, D, E, F, 
are services; the voltage at u across the resistance is the 
same as at F and possibly a little less than at x since the cur- 
rent in passing through to the ground and back to K will 
produce an appreciable drop in the wire from K to the 
ground; but the services F, G, n, will remain the same as 
M, as the testing is made when the load is light. 

With the induction method 5 amperes is a large current 
and usually 2 or 3 is enough, depending on the normal cur- 
rent in the line If the ground be in a cord or fixture this 
current will blow the fuse without any danger of fire. I do 
not advise a lamp bank for a testing resistance as it will 
attract attention, while a non- inductive resistance coil will 
give the appearance of connecting a telephone on the line 
“to hear the flow of the current.“ With overhead lines 
only the inside tests need be made as a good inspector 
usually knows his faulty spots and where to look first. 

This may seem to be a long, roundabout method if the 


cut and try method has been used. But usually with 
two men, and often only one, I can locate the ground as 
soon as two men will by the“ guessing process.” Even if 
it took twice as long or cost twice as much, I would still 
advise the above method. I believe too much emphasis 
cannot be put on the importance of uninterrupted service 
either isolated or central station. One disconnected ser- 
vice costs ten times the apparent saving even if discon- 
nected only for a moment, and it may cost a good customer. 
I believe the principal cause for the opinion of instability 
in electric lighting is due to the habit of employés in- 
discriminately disconnecting customers for testing pur- 
poses. 

Of course we are avoiding grounds now by our better 
methods of wiring, both inside and out, than were employed 
five, or even three years ago; still we have them and that 
shows we cannot be too particular in watching our insula- 
tion resistance records. On arc circuits Rudd’s method is 
the best; but for Edison or other multiple arc systems I 
think a modification of Mance’s method for measuring a 
resistance containing a potential difference or else using 
two voltmeters at once 1s to be preferred. I do not think 
much of measuring the resistance when the wires are idle 
but want the condenser effect. 


CONNECTING FIELD MAGNETS TO BUS BARS. 


CL be Ie: 


Mr. A. B. HERRICK, in his paper on “Switchboards for 
Modern Central Stations,” read before the National Electric 
Light Association at Washington, states that “the proper 
method of exciting dynamos is still an open topic,” and, 
after mentioning some of the advantages and disadvan- 
tages of both the bus exciting and self exciting methods, 
dismisses the subject without throwing much light on the 
solution of the problem. 

It will be seen, from Mr. Herrick’s statements of the 
relative merits of the two methods described, that the chief 
advantages in favor of bus excitation appear at the time of 
starting the dynamos, while the self exciting method has 
the ascendancy at the time of shutting down. Believing 
that neither system, alone, would be thoroughly satisfac- 
tory in a large station, especially where busses of different 
potentials are used, the question naturally arose, Why not 
devise a system of shunt connections, which combines the 
advantages of both ? 

This may be accomplished in a very simple manner, by 
connecting the field wires of a dynamo to the middle con- 
tacts of a double throw switch, the end contacts of which 
are to be connected, the one to the dynamo leads and the 
other to the bus leads of the main switch. This double- 
throw field switch should be so arranged that it may be 
optional with the operator whether the dynamos shall be 
started with a bus or self excited field, but always to shut 
down with the switch in the position of the latter con- 
nections, independent of any act or neglect on the part of 
the operator. 

This 5 will be easiest illustrated by the accom- 
panying diagram of connections of a single pole switch- 
board, as used in the latest improved electric railway con- 
struction, in which 1, 2 and 3 represent generators; R, 
the rail bus; 1, (upper) the 650 volt trolley feeder bus; 1, 
(lower) the 550 volt trolley feeder bus; E, and ki the high 
and low potential equalizer busses respectively. s and s' are 
double-throw switches, used to connect any generator to 
either the high or low potential busses. This is done before 
starting the generator, so that when field switch F s is closed 
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on either B, the the bus connection, or D the generator con- 
nection, there will be a complete circuit for bringing the 
field to the required degree of saturation.. 

If the field switch, F s, should be closed on the point P, 
the generator would be self exciting, and the closing of 
the main switch m s would not alter the poora of F 8; 80 
the generator would be, in this case, self exciting, both in 
starting and in shutting down. If, however, F s is placed 
on the contact B, the generator will be bus excited in start- 
ing, but will be shut down with a self excited field; because 
the arm, a, on the field switch F s will be in the path of 
the main switch u s, and the act of closing the latter will 
force F s to its former position at D. 

The field switch shown differs from an ordinary double 
throw switch, only in one particular; between the contacts 
B and D there is a third contact H, which remains uncharged, 
or neutral, except when the main switch blade m s engages 
the contact c, at which time the lower auxiliary clip c de- 
rives current from the main switch blade, charging the 
middle contact n, and there will be no difference of potential 
between any parts of the field or main switches, and the 
blade of the field switch may move from the contact B to D, 
without. interrupting the shunt circuit. 

It will be seen from the above description that the field 
switch may be moved from the contact D to r without 
short circuiting the main switch, yet in traveling the re- 
verse way from B to p, the gap is bridged by the third 


CONNECTING FIELD MAGNETS TO Bus BABS. 


point and no break occurs. In double pole construction, 
the field switch should also be double pole, ora field switch 
to each main switch blade. 

In the April 11 issue of THE ELECTRICAL ENGINEER, 
Prof. Anthony describes a method of discharging dynamo 
fields, by the use of a special rheostat, which would appear 


to satisfactorily dispose of the field discharge, but at the 


expense of a troublesome factor in the rheostat. 

An extended experience with electric railway switch- 
boards has confirmed my belief, that when equipping a 
board for high potentials, there is always 9855 in in- 
creased distances between opposite poles of a circuit, and 
that single pole apparatus 1s usually preferable to double 
pole for such purposes. 

The special rheostat shown in Prof. Anthony’s sketch, 
does not eliminate the field switch, but combines it with 
the rheostat in such a way as to bring the opposite poles 
of a circuit into dangerous proximity; and, if the advan- 
tages to be derived from self excited fields are to be 
utilized, or more than one potential is to be used on an 
system of current distribution, an additional field swite 
must be installed. If then, the field switch is essential to 
a high degree of flexibility in such a plant, why not use 
field switches and rheostats of one polarity ? The short 
circuiting device will not be required for the field dis- 
charge, if the dynamos are made self exciting at the time 
of shutting down, for the field will gradually die away as 
the armature decreases in speed. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


NEW WESTINGHOUSE RAILWAY MOTORS AND 
CONTROLLER. 


THE WESTINGHOUSE COMPANY has issued a beautifully illus- 
trated catalogue (No. 55) from the artistic press of Bartlett & Co., 
describing the railway motors, Nos. 10 and 12, which the company 
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Fig. 1.—NEW WESTINGHOUSE RAILWAY MOTOR. 


— 


o to meet the demand for a 


was led to bring out nearly a year 
ring less weight upon the 


lighter motor, and so mounted as to 
car axles. 

The new motor, as shown in Fig. 1, appears to resemble the 
well-known No. 8 single reduction motor without the iron frame 


coils, has been practically demonstrated to be unsurpassed, all 
these features of the No. 8 type of motor are retained in the newly 
designed machines, which are manufactured in sizes ranging 
from 20 to 50 h. p. 

The rectangular frame, which was a distinct feature of the No. 
8, has been incorporated into the upper half of the field of the No. 
10 and No. 12, so as to do double service, forming a part of the 
magnetic circuit and a part of the frame, and thus giving suffi- 
cient strength to the motor to hold the armature shaft always in 

rfect alignment with the car axle. On the side which is farthest 

rom the axle of the car, the two halves of the yoke are hinged 

together, so that the interior parts of the motor are made easily 
accessible without the necessity of dismounting. 

The lower field casting has three openings, one directly below 
the commutator and the others at opposite ends of the casting. 
These . are closed by water-tight covers, which may be 
removed to give access for the purpose of repair or removal of 
dust or dirt. Fig. 2 shows the arrangement of the frame castings, 
from which it will be seen that the armature may be held in either 
the upper or the lower field, as desired, when the motor is opened 
for repairs or inspection. 

Fig. 3 shows the new No. 14 series multiple controller. The 
drum is 80 supported that it can be swung clear of the contacts. 
the supports of the two bearings of the drum shaft being hinged 
at one side of the controller back. In this way ready access to 
the drum and contacts is secured. 

The controller is made both fire and waterproof. The cover 
of sheet iron, lined with asbestos cloth, is easily and quickly re- 
moved. The drum is built up of thick porcelain and vulcabeston 
rings, the latter extending sufficiently beyond the porcelain to 
render arcing from one contact to another impossible. By raising 
the points of arcing above the surface of the insulator, any 
tendency to disintegrate the porcelain is avoided. The contact 
strips are made with replaceable tips. At the left of the drum are 
placed the contact blocks, which resemble short, thick fingers 
split diagonally into two sections, to secure perfect contact and 
even wear. The two plugs placed at the right of the frame enable 
either motor to be cut out of circuit, by the removal of either 
plug, rendering unnecessary the use of the usual cut-out box 
within the car, The controller has a double baek in which are 
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Fids. 2 AND 8.—NEW WESTINGHOUSE RAILWAY MOTOR CASTINGS AND CONTROLLER. 


which serves as its support. The absence of this frame reduces 
the weight of the new motor without diminishing its rigidity. As 
the company considers that a circular form of field affords the 
greatest strength for any given weight of material, that a four- 
pole field gives greater output than one of only two poles, and that 
the toothed armature, with a two circuit winding and lathe wound 


the wipes and connections, so that any danger from grounds or 
short circuits within the controller is avoided. The reversing 
handle projects from the side of the stand. A single throw of 
this switch reverses the current in both motors. The controller 
throughout is of the best workmanship and the parts subject to 
the greatest wear can be quickly and cheaply replaced. 
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THE DISTRIBUTION OF NIAGARA’S POWER. 


HE rapid strides which the Cataract Construction Co. 
and its allied companies are making towards the 
completion of the greatest power plant in the world have 
given rise to much speculation as to the ultimate limit of 
distance to which the power of Niagara can be economi- 
cally transmitted. Renewed interest has been awakened 
on this point by the consummation of a contract between the 
State of New York and the Cataract General Electric Co., 
by which the latter undertakes to furnish electric power 
to canal boats all along the Erie Canal, at a cost not to ex- 
ceed $20 per horse power per annum. Granting even that 
the power would be utilized only during little more that 
seven months during the year, the cost agreed upon must 
have struck many engineers as being exceedingly low. Of 
course we must also take into consideration the fact that 
the part of the contract relating to canal boat propulsion 
may have been deemed of secondary importance as com- 
pared with the rights of way and privileges granted to the 
Cataract Company, and that on that account it could af- 
ford to grant some concessions. But making even this 
allowance, the very fact that it was proposed to 
transmit power electrically from Niagara Falls for a 
distance of 830 miles in competition with steam is of 
sufficient importance to render it worth while to inquire 
in how far such a scheme is practical both from the elec- 
trical and the economical standpoint. 

In planning a projedt, the conservative engineer calls to 
his aid, as far as possible, previous examples of successful 
work, but if we look around for precedents in the present 
case, involving the transmission of tens of thousands of 
horse power for several hundred miles, we are literally con- 
fronted by a void. The nearest approach to such work is 
the Lauffen-Frankfort experiment in 1891, where some 200 
horse power was transmitted 109 miles. We have used the 
word “experiment” advisedly, and not in any way to dis- 
parage the efforts of those who undertook this excellent 
pioneer work, but to distinguish it from an undertaking de- 
signed for commercial purposes. What the Lauffen-Frank- 
fort experiment did show, however,—and which would 
have amply justified an expenditure many times that of 
the actual cost of the experiment,—was, that potentials 
exceeding 30,000 volts could be safely carried on bare 
aerial lines; but, above all, that the effects of electrostatic 
capacity on such lines could be practically neglected. The 
determination of these facts will always redound to the 
credit of the Germans and Swiss through whose enterprise 
and liberality the Lauffen-Frankfort experiments were made 
possible. It is fair to assume therefore that the promoters 
of the Niagara transmission were guided to some extent by 
what has been demonstrated abroad in their estimates as 
to the commercial possibilities of their undertaking. 

However fascinating a project of this nature may be to 
the speculative mind, the hard headed business man is ever 
inquiring: Will it pay? or, to put it more specifically, 
Can Niagara compete with steam power in the cities along 
the Erie Canal, with coal at $3 aton. This is the whole 
problem in a nutshell and in order to give our readers a 
clear understanding of it we print in this issue a most 
able and interesting contribution from Messrs. Houston 
and Kennelly, who at our request took up broadly, three or 
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four weeks ago, the question of the economical limits to 
which Niagara power can be transmitted, and who work 
out several specific cases. It will be noted that, throughout, 
conditions of operation have been assumed for which there 
are good and sufficient precedents; and the selection of 
35,000 volts pressure between conductors is so little 
in excess of that employed in some of the Frank- 
fort-Lauffen experiments that there can be no 
reason for apprehending the action of a possible un- 
observed disadvantageous effect due to that cause. 

In treating the case, the authors have reduced their cal- 
culations to the cost per horse power and per kilowatt, 
evidently the most logical method, and one permitting of 
the readiest comparison with existing conditions. They 
have also assumed that the conductors are to be carried on 
pole lines and that the 3-phase system is employed. 

The figures representing the results of these calculations 
will, we are certain, be a surprise to many, and especially 
to electrical engineers, who have been perhaps the most 
conservative of all as to the effective distance of Niagara 
transmission. Messrs. Houston and Kennelly show that 
with a steady load of 24 hours per day, power can be deliv- 
ered at Albany, a distance of 330 miles at $22.14 per kilowatt, 
which is cheaper than it can be produced by triple expan- 
sion steam engines. The general conclusion that under 
conditions and potential assumed, power can be transmit- 
ted in competition with steam to within a radius of 200 
miles of Niagara with an average load of only 60 per cent. 
is of the highest significance ; and, as suggested, that limit 
might be extended 200 miles further, providing the power 
transmitted aggregates 50,000 k. w. This brings the limit 
close to New York and Chicago, and in support of this 
statement we have the authority of one of the most eminent 
electrical engineers in the world for saying that 150,000 
H. T. can be put down in New York from Niagara in compe- 
tition with steam, under practicable conditions of electrical 
pressure. 

The problem which Messrs. Houston and Kennelly have 
attacked is a large one, but we believe their results 
will bear close scrutiny, and we are, of course, glad to open 
our columns to a discussion of the problem by others. The 
far-reaching nature of the results foreshadowed in the 
article must be manifest. Besides the influence on elec- 
trical distribution for all purposes within cities, they will 
bring us close to the time when all the railroads within the 
economical zones must be operated by electricity. In 
short, it is scarcely possible to realize the extent of the 
impetus which will be given to electrical work should the 
facts bear out the calculations to which such men as Prof. 
Houston and Mr. Kennelly have subscribed their authori- 
tative names. 


CONDUIT RAILWAY SYSTEMS. 


Ir the number of methods suggested for, be any indica- 
tion of the interest taken in, conduit railway work, we shall 
soon find a solution of the problem adapted to the con- 
ditions existing in this country. Among the methods 
which are actually in experimental operation we describe 
this week the Lawrence system which possesses features 
apparently enabling it to cope with the most formidable 
difficulties of underground operation. 
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SOCIETY AND CLUB NOTES. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


The Philadelphia Local Committee is making elaborate orange 
ments for the entertainment of members of the Institute who 
attend the coming Annual and General Meetings in that city. 
The social features are being ially arranged with regard to 
the attendance of ladies, and it is ho that the fair sex will be 
well represented. This being the 10th Anniversary of the Insti- 
tute, the rule of strict attention to business will necessarily be 
relaxed somewhat in order that members and guests may avail 
themselves of the proverbial hospitality of the City of Brotherly 
Love. In addition to the list of papers published last week, 
3 Louis Bell will present one upon Some Faots about Poly phase 
otors.” 

A brief outline of the preparations in progress repared b 
Chai Willyoung of the Local Committee, 5 the fol- 
lowing functions :—On ba pti May 15th, Address of Welcome 
by Mayor Stuart, to be followed by the Annual Business Meeting 
and reading of papers. Mr. Wurts’ paper on Lightning Arresters 
will be . by imental demonstrations at the 
station of the Philadelphia ion Co. In the evening the An- 
nual Dinner of the Institute and a theatre party for the ladies. 
Wednesday afternoon, a tally-ho excursion will be provided for 
the ladies and the Engineers Club will tender a reception in the 
evening. Thursday afternoon will be occupied by a visit to 
Cramp’s Ship Yard, followed by a steamer trip down the river to 
Gloucester where a shad dinner will be served. 

Fuller details of the arrangements will be given in the official 
programme. Visiting members will be welcome to the office 

ties of Messrs. Houston and Kennelly, Rooms 1,105-1,106 
Betz Building, near the Penna. R. R. station, where letters may 
be addressed in advance of their arrival, 

The Secretary of the Institute would deem it a favor if those 
who propose attending the meeting will write him to that effect 
at 12 West 81st St., New York City. 

The Chicago meeting of the American Institute of Electrical 
Engineers was held at the Armour Institute on last Wednesday 
evening, April 25th. The meeting was very well attended, an 
audience of over sixty being present. Upon the motion of Mr. B. 
J. Arnold, Mr. Samuel an, Jr., was made chairman. 

The paper by Isaiah H. Farnham, presented at the 86th meet- 
ing in New York, was read by Mr. Arthur V. Abbott, of the Chi- 
cago Telephone Co. After the reading of the paper, which was 

Arn 


strong, Hibbard and others. A communication from Prof. Dugald 
C. Jackson, giving results of an investigation of the electrolytic 
in iron plates immersed in the 
po, was then read by the Local Honorary Secretary. The 

Honorary Secretary then offered a resolution, asking that a 
committee of three be appointed to communicate with the Insti- 
tute in New York, touching the question of expenses of the Chi- 
cago meeting, which should come out of the general fund. The 
Alderman Mann, of the Chicago City Co prese 

erman „of the Chicago City Council, bei nt, 
was invited to addreas the meeting upon the subject of oveshead 
vs. underground trolleys, and expressed his views in some well 
chosen remarks. Mr. Mann, after ressing his gratification at 
having been able to listen to the very interesting paper, said that 
he did not believe electrical experts would ever agree upon the 
trolley question, and made the point that as long as à soli major- 
ity of the city council was in favor of the overhead trolley cars as 
a means of rapid transit, any underground scheme would stand 
little chance of being adopted in Chicago. He admitted that Chi- 
cago is much behind other cities in the way of rapid transit and 
thought the horse car lines should be abolished. Among other 
visitors were Messrs. F. S. Beach of the Chicago Telephone Co., 
Prof. M. O’Dea, of Notre Dame, and Geo. W. Knox, electrician of 
the Chicago City Ry. Co. On motion of Prof. Stine the meeting 
adjourned. 


LITERATURE. 


Annuaire du Bureau des Longitudes, 1894. Paris: Gauthiers- 
Villars & Fils. Price, 50 cents. 


Besides the usual astronomical, nautical and miscellaneous 
tables contained in this annual there are a number of ial essays, 
and among them the following : Light and Electricity according 
to Maxwell and Hertz, by M. Poincaré. The Origin and Employ- 
ment of the Mariner’s Com , by Rear-Admiral Fleuriais. F 
Days of Observation on Top of Mont Blanc, by M. J. Janssen. 
Addresses delivered at the Unveiling of the Statue of Arago, by 
MM. Tissandier, Cornu and Mouchez. 
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DESTRUCTIVE EFFECT OF ELECTRICAL CUR- 
RENTS ON SUBTERRANEAN METAL PIPES.'—II. 


BY ISAIAH H. FARNHAM. 
(Concluded.) 


Seventh.—At about this stage in the study of the problem, Mr. 
Fred. S. Pearson, then engineer of the West End Street Railway 
Co., made two suggestions which, though separate in themselves, 
and presented at different dates, yet carried out in conjunction, 
have proved exceedingly helpful in overcoming the difficulty, at 
least so far as relates to telephone cables. It occurred to Mr. 
Pearson first, that if the railway current should be reversed so 
that the ge pea pole would be connected with the trolley, the 
danger of electrolysis would be removed from the greater and 
more scattered portion of the city, and be brought near the power 
station where it possibly could be more aT dealt with. This re- 
versal was made and the expected potential changes between ca- 
bles and earth followed. Fig. 8 is a map of Boston, showing the 
condition after the reversal of current. The red or dangerous 
poo in this map, correspond to the white or safe districts in 

e map, shown in the first of this paper (Fig. 8) the only varia- 
tion being, that by the reversal, the nat or zero line was 
thrown out a little further from the Albany street power-house 
than it was located before. It was also noted that the cables near 
the power-house which had been from one to two volts negative 
to earth before the change of current, were now one to nine volts 
positive to earth; that is, they were raised higher above zero than 
they had been below zero prior to the reversal. Fig. 9 is a typical 
representation of the current flowing through trolley, car, rails 
and cables at this time. It will be readily understood that with 
the conditions as illustrated in this figure, the electrolytic action 
would be confined to the territory comparatively near the power 
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stations where the current is leaving the cables to reach the 
negative or rail side of the dynamo. 

Mr. Pearson next suggested the plan of running out large cop- 
per conductors from the negative side of the dynamo and extend- 
ing them through the dangerous district, connecting them at 
frequent intervals to the cables. Fig. 10 diagrammatically illus- 
trates this plan. On the principle involved in Prof. Thomson’s 
motor a this low resistance conductor connected directly 
to the dynamo, was to pump the current from the cables and 80 
prevent its passage into or through the moist earth. Some of 
us were ekeptical as to the completenesss of this proposed remedy. 
It seemed possible that even with such a good return conductor, 
some of the current miht still pass into, and through the earth. 
Voltage measurements, however, at once dispelled the doubts, for 
we found that the cables measuring 9 volts positive to earth, 
gave a reading of 22 positive to the return conductor; that is, the 
return wire, as . to the cables, was at all points more 
negative than the earth (if we may be allowed the expression). 
The return conductors were made up of a large number of No. 18 
copper wires formed into cables about one inch in diameter, known 
as conductors of 500, 000 circular mils. These conductors were 
extended in each direction from the Albany street power-house en- 
tirely through this pees Spe district, ite longest section being 
about 4,300 feet. The cables in every manhole within the district, 
were connected by several No. 12 copper wires to the return con- 
ductor and soldered. On first connecting the cables to the return 
conductor, which took place Dec. 24, 1892, the current was suffi- 
cient to melt several strands of No. 12 wire. A measurement for 
current flowing in the main return conductor which was used for 
relieving the cables only, gave about 500 amperes. 


1. Read before the American Institute of Electrical Engineers, New York, 
April 18, 1894. Engineers, New York 
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It may be interesting here, to note comparative voltages in the 
district near the power- house. 


and Earth after 
After Reversal Between Cable 
Manhole No tall peti of Railway | and Return ee 
Current. Conductor 7 nected to Ca- 
263 1.54 0.3— 22+- 45— 
206 ORL ya 22 8 
266 0.5— 48. 2 0.8— 
267 4.8 224- 
310 1 — 8. at 15— 
220 l í 2 
271 2. — 6. 2. 1.5— 
272 6. 22 0 5— 
273 9. RN 1. — 
274 1.5— 9. 2.8— 
276 0.5 7. 2. — 
270 2. + 0.84 8 
270 " 1, — A 7.5— 
280 3. 2. — 7.5— 
805 1. 0.8— 22-4- 3 8— 
306 0.5 0.5-4- 8.8— 
307 0. 2.6 
35 r | Bt 
800 1. — 4. 3. — 
311 1. — 2. 22+- 
312 2 — ast 22. 
313 3. 22 0.5— 
814 | 1. — 2.5 22 2.5 — 


The map, Fig. 11, illustrates the condition after the installation 
of the return conductor at the Albany street station. The red 
patch which existed in that locality is now removed, and the 
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cables are all negative to earth. The remaining red patches or 
dangerous sections were corrected by taking similar means of 
reaching the East Cambridge power house. In treating this lat- 
ter case, many measurements were made to determine whether or 
not the railway return wires pe: up to take the current in a 
measure from the tracks, would answer for a return for the cables 
instead of using a special return conductor as had been employed 
at the Albany street district. It was found that they would not 
answer, since the potential of these track return wires varied con- 
stantly and was frequently above that of the earth. 

The cables on the Boston side of the draw of West Boston 
bridge, proved to be positive to both the rail and the water, while 
on the other side of the narrow draw, the opposite condition ex- 
isted, showing at once, that it was unsafe to assume any neutral 
lines or potential difference, without making measurements to 
determine the absolute facts. 

So far, this paper has delt particularly with the subject of pro- 
tection of lead-covered cables. It might be inferred that water 
and gas pipes can be treated in precisely the same manner with 
the same results, or as water pipes have a much greater sectional 
area of metal, it might be presumed that simply a connection of 
such pipes to the dynamo at the power station would be sufficient 
to bring this potential down to zero throughout the dangerous 
district. The facts so far coming to our notice would materially 
modify such inferences, and therefore should find a place here. 

That iron pipes are as truly subjected to the corrosion as lead, 
need not be stated to the members of this society, but for the 
benefit of city officials and others who may read the paper, it 
should be plainly stated that they are quite as readily destroyed 
by electrolysis. Fig. 12 is from a photograph of an iron gas pipe 
taken from Brooklyn, N. Y. 

The City Engineer of Milwaukee, Mr. G. H. Benzenberg, has 
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kindly sent me a photograph of a six-inch iron water main, 
badly corroded. It is the best specimen of cast-iron pipe I have 
been able to obtain, although not the most serious case of corrosion. 
Mr. Benzenberg writes that the trouble in that city was chiefl 

noticed upon the six-inch water main extending 100 feet on eah 
side of a point opposite the railway power station. Services 
entering this main were also destroyed, and all were renewed 
three times during the past two years. He states further, and I 
quote his own words: At other points where power houses were 
established thereafter, the mains were immediately connected by 
extra heavy copper wires with the generator; we have had no 
trouble with them so far.” Mr. O. H. Tripp, engineer of Rockland, 
Me., recently furnished me with a specimen of wrought-iron pipe 
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destroyed in five months; the fact is of special interest as it comes 
from a city having but a small railway system. 

In Boston, there have been water as well as service pipes 
corroded kg by electrolysis. I have not learned of any 
mains having burst from this cause. Measurements of water 
pipes in the city indicate they are still in danger, notwithstanding 
several thoroughly made connections with the pipes at the power 
station; the same is true in Cambridge, Mass. This leads me to 
call attention to an interesting series of inquiries. 


Fic. 12. 


The engineer of the Water Board at Rochester, N. V., sug- 
gested to me, a short time ago, while looking into the question of 
electrolytic action upon the pipes in that city, that possibly there 
might be sufficient resistance in the joints of the water mains to 
cause an action upon the lead ring which forms the connection 
between sections of pipe. He stated that not unfrequently there 
is found a film of moisture between the pipe and this lead ring, 
and as the pipes are coated with a preparation of tar or asphalt on 
both the inner and outer surface before they are laid, there might 
be a poor electrical connection. Without having made any 
inquiries or tests upon this point, it seems to me probable that the 
careful calking which is given these lead rings, would form in 
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some portion of each joint a good electrical connection; that is, 
one of very low resistance. Recent measurements however made 
in Boston, and others made in Albany, during the latter part of 
March, this year, convince me that there is a very appreciable 
resistance in such joints. 

Fig. 18 will illustrate the conditions at Albany. We found the 
negative side of the dynamo to be connected with the rails, and 
with ground plates in old wells; no connection had been made 
with water or other pi Directly in front of the power station 
the voltmeter indicated a pressure of 20 volta between water pipe 
(an 8 inch cast-iron pipe) and tbe rail, the pipe being positive. A 
reading taken about 800 feet in either direction, up or down the 
street, indicated about 18 volts. At a point 1,200 feet north, the 
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reading was lowered to 12 volts. We then connected the rail side 
of the dynamo to the street hydrant and took new readings, find- 
ing 1 volt at the station, 7 volts at 800 feet distant, the same south, 
and 8 volts at a point 1,200 feet north. 

These measurements, with similar indications in Boston, show 
plainly that there is a very appreciable resistance in the water- 
main joints. At the same time the measurements give fair evi- 
dence that the difference of voltage between any two sections of 
water pipe is very small. The interested parties at Albany have 
kindly consented to allow any facts or figures obtained there in 
reference to this subject to be placed in this paper. 

A few measurements made through the danger district will be 
of interest. The station is situated near the southern extremity of 
the city. The danger district extends north about one mile, and 
over this portion of the district the following figures were obtained. 
They were taken at nearly aniform distances of about 500 feet, 
beginning at the station. (See next page.) 

It is proposed at Albany to extend large wires (0000) through 
the dangerous district, one wire for each system of pipes, con- 
necting the pipes to them at frequent intervals. 
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It is probable that the remedy which has been applied to tele- 
phone cables in some cities, has been the more positive from the 
very failure, so far, to thoroughly protect the other systems of 
pipes against electrolytic action. Fig. 18 (shown above) may 
assist to a clear understanding of this. The cables are here shown 
connected by a large wire to the dynamo, while water pipes are 
not so treated. Therefore, the current which enters the water 

ipes at points outside the danger district passes to the neighbor- 
kood of the power station, and, in 5 there, raises the 
potential of the earth about the cables. other words, the cur- 
rent flows from the water pipes to the ground and thence to the 
cables in order to reach the dynamo. 


398 


Connecting any one system of pipes to the dynamo, will, in a 
measure, protect other systems of pipes, but connecting all sys- 
tems reduces the certainty or margin of certainty of protection to 


any one system. This will be apparent from a little study of 


Figure 10, referred to above. 


At Station, Cable to Earth, Positive, 12 volta. 
s A “u Ou Rak) cca se ocsaew 25 6 * 
‘s s tern 3 “ 15 

500 Ft. North, Cable Earth.............. “ 10 
ss 85 ek, ecsae cs “ s 
52 _ Water ae 12 

1,000 6e Harth.... .......... s 5 
as B *« u y+) caer eee ree se 18 
s t W „ as R “ 

1,500 K Cable Earth......... ... as 6 * 
$ 8 C WURM ciencaens . 18 " 
. w W at af 6 6 % „% „% %% % „„ „ „% te 18 8 

2.000 Cable Karth.......... . s 8 * 
“ 8 © Rall 8 nd 168 “ 

2,500 N ee L Earth es «6 
t 4 „ „ Rall... 18 „ 
ss 5 Water ae 5 

3,000 Cable “ Earth... “ a 
8 8 * ç  “ Rall... onnen. ae 11 “ 

3,500 0 r ckceisas “ 3 * 
4 ee 60 oe tb 12 ry 3 
oo Water “ 1 * 

4.000 Cable Zart 5 83 * 
s “ r “ 8 * 

4.500 “u “Earth... s 1 * 
ooo“ “ Hall... 1 * 
"oon . . .... Negative 1 . 

5,000 “ Cable Harth........00.-.. Positive } ‘* 
i o r wees + * 


When all cables and pipes in the danger district are connected 
by sufficiently large conductors to drain them, a careful adjust- 
ment in tances in these several conductors may be found 
necessary in order to insure a balance between the several sys- 


tems of pipes. It may lead to the necessity of reducing the carry- | 


ing capacity of the conductor returning to the dynamo from the 
rails themselves. 

The question has already arisen, and it doubtless will be re- 
peated here—‘‘ How small a difference of potential between pipe 
and earth will cause electrolytic action?” In reply to this it 
may be stated that some of the worst cases of corrosion in Boston. 
have occurred where the difference was but one and one-half 
volts. Mr. A. T. Wells, of Chicago, in describing to me an ex- 
amination of some of the first cases in Cincinnati, states that the 
„ difference of potential between the cables and the rail, was 
never more than one-half, and usually less than one-quarter volt.” 
Such a difference between cable and rail would mean a much less 
difference between cable and earth, where electrolysis takes place. 
Mr. John C. Lee, of Boston, has experimentally caused the cor- 
rosion on lead and iron by a difference of potential of 10 volt. 

These facts certainly indicate that a very small pressure is 
necessary to produce the action and should dispel the numerous 
statements that well bonded rails or a large amount of rail return 
wires will alone overcome the trouble. In some cities, where 
electrolysis is in progress to-day, the return copper nearly equals 
that of the trolley and feed wire system. e cannot force the 
current to take one path exclusively when others are open to it. 

The facts given above, with others similar, though not enume- 
rated, lead me to these conclusions : 

Ist. All single trolley railways employing the rails as a portion 
of the circuit, cause electrolytic action and co uent corrosion 
of pipes in their immediate vicinity, unless special provision is 
made to prevent it. 

2nd. A fraction of a volt difference of potential between pipes 
and the damp earth surrounding them, is sufficient to induce the 
action. 

8rd. Bonding of rails, or providing a metallic return conductor 
equal in sectional area and conductivity to the outgoing wires, is 
insufficient to wholly prevent damage to pipes. 

4th. Insulating pipes sufficiently to prevent the trouble is 
impracticable. 

5th. Breaking the metallic continuity of pipes at sufficiently 
frequent interv is impracticable. 

th. It is advisable to connect the positive pole of the dynamo 
to the trolley lines. 

7th. A large conductor extending from the grounded side of 
the dynamo, entirely through the danger territory and connected 
at every few hundred feet to such pipes as are in danger, will 
usually ensure their protection. 

8th. It is better to use a separate conductor for each set of 
pipes to be protected. 

9th. Connection only at the power station, to water or gas 
pipes, will not ensure their safety. 

10th. Connection between the pipes and rail, or rail return 
wires, outside of the danger district, should be carefully avoided. 

11th. Frequent voltage measurements between pipes and earth 
should be obtained, and such changes in return conductors made, 
as the measurements indicate. 

In closing this somewhat rambling paper, I can do no better 
than use words which will remind you of Patrick Henry: 
Eternal vigilance” will be the price ” of pipes and cables where 
conditions favorable to electrolysis exist. 
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GENERAL ELECTRIC THREE-PHASE TRANSMISSION 
PLANT AT TAFTVILLE, CONN. 


THE first important application of electrical power transmission 
to textile manufacture bas just been installed by the General Elec- 
tric Company at Taftville, Conn., the power being transmitted 
from Baltic to Taftville, a distance of nearly four and one half 


Fia. 1.—ROUTE or LINE. 


miles. It is a A ioe transmission by three-phase currents, in 
which motors of the synchronous type are used not only to operate 
one of the most interesting cotton mills in this country, but also 
the power station of the Norwich (Conn.) Street Railway. 

Mr. E. P. Taft, the progressive founder of the dag e cotton 
industry, long ago recognized the value of the available water 
power at Baltic, on the Shetugket River, near to which stood a 
ruined mill destroyed by flre some year ago, and having secured 
the property with the water rights determined to utilize the power 
as soon as a successful plan was offered. 

The Ponemah Mills are situated at Taftville, also on the 
Shetugket, and about three miles distant from Norwich. The 
original mill was operated for a nearly score of years by water 
power taken directly from the river, and when the new mill was 
erected it was found necessary to drive it from two 850 h. p. Cor- 
liss engines, the existing dam being insufficient in capacity. In 
these mills are manufactured peraape the finest and most delicate 
cotton fabrics produced in this country. All manner of fancy 
weaves for special purposes, form the i N output of this mill, 
and the exceptional quality of the goods kept the plant stead- 
ily at work anng o dull times, even when cotton mills all over 
the country have been shut down, 
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In Fig. 1 are shown the relative positions of the generating 
station at Baltic and the receiving station at Taftville. The line is 
nearly four and one-half miles in length and is carried along the 
highway up the river, skirting its bank in places and crossing it 
at intervals to shorten its route. 

The rebuilt mill at Baltic is shown in Fig. 2. In the base- 
ment of this bulani are the wheel and dynamo rooms of the 


generating plant. The mill is of four stories, built of stone, and 
will presently be used, as the Ponemah Mills, in the cotton weav- 
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ing industry. Four hundred feet above the mill a fine stone dam, 
-525 feet long, has been thrown across the river. The effective 
head on the turbines is 82 feet, and the water available, even in the 
dryest seasons, is sufficient to furnish not less than 1,500 h. p. 

Fig. 8 is a plan of the basement of the mill in which the power 
‘plant is located. It will be seen that the turbines are belted to 
pulleys on the main line shaft extending the whole length of the 
‘wheel room and continuing through the partition walls into and 
along one side of the generator room. The pulleys are thrown 
into, or out of, action by Hunter clutches mounted with pulleys 


on quills, so that any or all of the wheels can be applied to driv- 


Fia. 2.— BALTIC MILL, SHOWING RESERVOIR AND INTAKE GATES. 


ing the shafts. Similar pulleys and clutches are furnished in the 
dynamo rooms for throwing in or out the various machines that 
may there be placed. 

Fig. 4 shows the wheel room and the t of the tur- 
bines and line shaft. There are three double 42-inch horizontal 
wheels and one double 27-inch wheel, the former developing 800 
effective horse power each at 157 revolutions per minute, and the 
latter 800 horse power at 244 revolutions per minute. The belts 
pass obliquely upward to the pulleys on the line shaft, and the 
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ported by heavy iron girders set on stone piers and additionally 
braced by timbers. 

The dynamo room, Fig. 5, beside the shafting is occupied by 
two 250 K. w. General Electric three-phase generators, delivering 
current on the line at 2,500 volts. Each machine is provided with 


Fic. 4.—TURBINE ROOM. 


its own exciter, a 8 k. w. bipolar dynamo. The three-phase ma- 
chines run at 600 revolutions per minute, and are set so firmly on 
tial foundations as to run with scarcely a perceptible 
vibration. The driving pulleys on the ‘main shaft are fitted with 
Hunter clutches, so that either machine can be dropped out with- 
out the slightest disturbance to the service. 
The generators are connected to a common switchboard, Fig. 
6, and may be run in parallel whenever desirable. To this end 
the board is furnished with synchronizing apparatus, the acoustic 


Fig. 5.—GENERATOR Room, BALTIC MILL. 


turbines are kept at speed by Schenck electric governors, which 
have proved themselves capable of doing very fair service. The 
wh lant and shafting were made and installed by the P. C. 
Home Company, of Gardiner, Maine. The line shafting is sup- 


synchronizer being mounted on the face of the switchboard, and 
the equa Eng switch being at the back. The most interesting 
novelties in this switchboard are the high voltage switches on the 
lower part of the board. These are mounted on marble bases with 
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substantial barriers erected between the switch -blades, so that the 
circuit at full load and voltage may be broken without the 
“slightest danger of arcing across from point to point. They have 
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Fia. 6.—SWITCHBOARD IN BALTIC MILL. 


been amply tested and have proved their ability to cope with the 
trying work required of them, with the greatest ease. The gener- 
ators fall into parallel easily and run as smoothly together as 
would a couple of railway generators. No artificial load is used 
in throwing them together, none having proved necessary. 
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the transmission. The wires on the lower cross arm are No. 0000 
insulated wire, and are four in number. They were originally in- 
tended for a railway circuit, the generators for which were to be 
installed at Baltic to feed the Norwich Street Railway, but as the 
amount of copper necessary to do the work successfully appeared 
too great, the system was changed, a second three-phase generator 
and motor were added, and three of the four proposed feeder wires 
were utilized for the three-phase circuit, All are supported on the 
General Electric Company’s standard oil insulators, the fourth 


Fia. 7.—THE LINE. 


No. 0000 wire forming a convenient relay in case of accident to 
any of the others. 

At Taftville the three-phase circuits are led into the basement 
of the new mill, where they drive two three-phase synchronous 
self-starting motors, identical in size with the generators at Baltic. 


Fic. 8.—SYNOHRONOUS MOTOR, BASEMENT PONEMAH MILLS. 


The line, a characteristic bit of which is shown in Fig. 7, is a 
good piece of construction work on substantial wooden poles placed 
100 feet apart. The wires on the upper cross arm are of No. 0 
bare copper and form the original three-phase circuit designed for 


These machines replace the two Corliss engines previously used. 
One motor, with its switchboard, is shown in Fig. 8, which also 
gives an excellent view of the high voltage switch before referred 
to. These motors are belted to the jack shafting previously 
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driven by the engine, the pulleys on the shaft being equipped with 
friction clutches so that the load can be thrown from engine to 
motor, or back again, without any interruption of service. 

The motors start entirely unaided, coming up to synchronous 
speed in about fifty seconds from the time the current is thrown 
on. They are, like the generators, separately excited, the exciters 
being driven from the pulleys on the end of the motor shaft. 

The efficiency of the complete transmission at full load from 
the power applied to the dynamo pulley to that delivered to the 
motor pulley is just 80 per cent. originally starting the mill 
before the second motor was ready for operation, it was the 
custom to bring the motor up to speed, and then gradually throw 
in the clutch connecting it to the shafting already running from 
one of the engines, When the clutch was fully in and engine and 
motor running together, the engine was disconnected by its clutch 
and the power transferred entirely to the motor. This could be 
done without producing the slightest disturbance in the speed, 
and in the same way, now that both motors are in and the engines 
shut down, the load can be shifted from one motor to the other if 
desirable. Ordinarily, however, there is work enough for both, 
when driving the 1,700 looms in the new mill, operating the light- 
ing plant and the three 80 h. p. General Electric railway genera- 
tors, installed in another part of the basement. 

Fig. 9 shows the upper weave room of the new mill driven by 
these motors, and gives some idea of the work done by the motors 
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paid for the light. In other words, they guarantee and pledge 
that the lights shall not cost the city over $42.00 per year 
each, leaving the difference between that figure and the present 
cost of light, that is, $58.00 per light, to go towards payment for 
the plant, which they estimate will take five years and two 
months to wipe out, and the city would then own the plant free 
of debt. The electric company are now furnishing four hundred 
and twelve arc lights of two thousand candle power each, and five 
hundred and fifty eight series incandescent lights of seventy-five 
candle power each. The city’s intention is to substitute arc lights 
for the incandescents. 


THE LAWRENCE ELECTRIC RAILWAY CONDUIT. 


AT the works of the Harlan and Hollingworth Company, in 
Wilmington, Del., there is at present in operation a conduit sys- 
tem that appears to offer a good solution of the underground 
trolley problem. It bases its claims on simplicity, reliability and 
low cost of construction, approaching closely the overhead trolley 
in all these respects. 

This conduit as now constructed is shown in the accompany- 
ing diagrams. It consists of an inverted T-shaped girder rail a, 
resting on two balanced contact arms b. These girder rails are 
83 feet long, and joined together at their extremities by means of 
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Fid. 9.— UPPER WEAVE Room, PONEMAH MILLS. 


and the extensive operations of the mill. This weave room is 
occupied at present in the production of delicate plain cotton 
gous for printing, the Jacquard looms for fancy goods being 
ocated on the floor below. 

The first motor was started more than two month ago, and the 
complete plant, entirely installed by the Power and Mining Depart- 
ment of the General Electric Company, has now been in operation 
for several weeks, entirely displacing the steam service, and per- 
forming its duties in a highly satisfactory manner. It is already 
attracting great attention among cotton manufacturers, and Mr. 
Taft, whose farsighted enterprise has put through this most 
important application of electrical power, is in constant receipt of 
letters of inquiry regarding its operation, which he is able to 
answer in the most encouraging terms. l 


A NOVEL MUNICIPAL PLANT 8CHEME FOR ATLANTA, GA. 


A proposition has been made by the Standard Electric Com- 
pany, of Chicago, to the Mayor of the City of Atlanta, Ga., to 
urnish tbe City of Atlanta with a municipal plant. The city is 
now paying the local electric light company $100 per year per 
arc light, which is a low rate as compared with the price paid in 
many other cities in the United States. The proposition of the 
Standard Electric Company is that they are to receive pay for 
their plant by accepting each year the difference between the 
cost of producing the light from their plant and the price now 


ieces of hard vulcanized fibre boards c screwed to the under side, 
eaving an insulating air space between the rails. The contact 
arms are balanced on a spindle at d and are connected to a rod e 
that enters the box F through a flexible bottom. A branch of the 
feed wire g enters the top of the box and makes electrical contact 
with the rod e when the latter is raised by the weight of the trolle 
at the other end of the arm b. The current then goes through 
and d to the trolley wheel. 

The conduit proper is made of vitrified clay, moulded in the 
form of an elliptic cylinder, and cut lengthwise, forming two 
lengths from each casting. These are placed end to end. The 
ties are laid directly on the conduit and project over ae far as the 
slot and act as a support for the cover. For the cover a girder i 
of L-shaped section is placed over the ties and then the roadway 
is paved with stone or concrete. 

The collector j is a compound affair, that is, it has two wheels, 
one placed about six inches forward of the other, and electri- 
cally inter-connected: This is to prevent any break in the circuit 
in going from one section to another, thus preventing arcing in 
the boxes. 

The system has been in operation since March 14th and it is 
claimed that it has worked perfectly from the first. During the 
recent t storm the track was covered to a depth of three feet 
with malt water: The car had been left near the top of a grade so 
at that point the water was only up to the lower part of the mo- 
tors. The electrician rowed out to the car and, getting on, threw 
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on the switch, rannug the car back and forth as far as the depth 
of the water would allow, without flooding the motors. 

The car is one of the regular summer cars used in Wil- 
mington; it weighs nine tons and has been run up and down the 
track, loaded, at a speed of twelve miles per hour. The limited 


length of the track precludes trying it at a higher rate, but there 
appears to be no reason why it should not be successful at much 
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OPENING OF THE ELECTRIC RAILWAY FROM JERSEY CITY 
TO NEWARK. 

The electric road between Newark and Jersey City was form- 
ally opened on April 21. Three cars, crowded with prominent 
men of New York, Jersey City, Elizabeth, and Newark, made the 
trip from the Court House to the Jersey City Ferry in fifty mi- 
nutes and then the passengers participated in a lunch at Taylor's 


THE LAWRENCE ELECTRIC RAILWAY CONDUIT— LONGITUDINAL AND TRANSVERSE SECTION. 


higher . The poly rue equally well backward or for- 
ward without making changes, and it is impossible for it to 
leave the girder rail; consequently there is no danger of losing 
control of the car for lack of current at critical periods. 
With a double track the boxes are placed between the tracks, 
one box acting for both tracks but being so constructed as to 
make electrical connection to one track only, unless there be a 
car on each track; then, of course, it would make connection to 


In the office of the Lawrence Electric Company, No. 18 Astor 
lace this city, there isa small working model of the system. 
ere a oar runs around the room and the track is so arranged as 

to show the operation of the different sections. An electric lamp 
held to the section upon which the trolley rests immediately 
flashes out a full light. This dies out the moment the car passes 


Hotel before makin 
and the trip was 


the return trip. The cars ran smoothly, 
e in excellent time. 


A THREE-PHASE TRANSMISSION PLANT AT 
COLUMBIA, S. C. 


We are enabled by the courtesy of the Stilwell-Bierce & Smith- 
Vaile Co. to illustrate the power plant of the Columbia Cotton 
Mills, Columbia, S. C. 

The power plant consists of two pairs of 48 inch cylinder gate 
Victor turbines on horizontal shaft with a single 24 inch horizontal 
Victor turbine for driving the fire pump. The two pairs of 48 inch 
turbines are connected together and at each end are direct con- 
nected to a generator of 700 h. p. capacity, the electrical plant 


THREE-PHASE TRANSMISSION PLANT AT COLUMBIA, 8. C. 


to another section. All the rest of the road is “ dead” except that 
immediately before and behind the car. 

Mr. George E. Hicks, of Hicks Bros., 59 Wall street, is the 
president of the company. 


THE DELAWARE, LACKAWANNA & WESTERN RAILROAD Co., 
have paced the order for two engine house roofs with the Berlin 
Iron Bridge Co., of East Berlin, Conn. Both roofs will be 
covered with the Berlin patent anti-condensation corrugated iron. 


being installed by the General Electric Co. This is the first 
instance in the South where an entire cotton mill will be driven by 
electricity. The entire power plant was designed and furnished 
by the Stilwell-Bierce & Smith-Vaile Co. of Dayton, Ohio, in con- 
nection with the plans for the mill which were furnished by 
Lockwood, Green & Co. of Boston, Mass. The cut shows the 
Victor wheels in position with direct connection to dynamos, 


Mr. W. H. BRENNER has resigned his position of electrical 
engineer of the Montreal Street Railway Co. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 
ISSUED APRIL 24, 1894. 
Alarms and Signals :— 
Fire Alarm Box, W. H. Kirnan, Bayonne, N. J., 518,722. Filed Jan. 81, 1804 


Conductors, Conduits and Insulators : 
Cleat for Su ing Conducting Wires uor Electric Circuits, H. B. Wyman, 
Slingerlands, N. T., 518,907. Filed Dec. 20, 18938. 

Distribution: 


ee for Neutralizing the 


ects of Self Induction in Alternati 
ent Circuits, J. F. Kelly & C. C. Chesney, Pittsfield, Mass., 518, 788. Fil 
Nov. 18, 1893. 


Employs a transformer having its primary in derivation to an alternating 


working circuit possessing self-ioduction, and a condenser in the circuit of its 
secon ; the transformer and condenser being so proportioned as to pro- 
duce in the current in the pri 


of the transformer a negative lag for 
neutralizing the effects of self-induction in the working circuit. 
Means for Reducing the Apparent Energy Suppl to Alternating Cur- 
rent Magnets, J. F. Kelly, Pittefleld, Mass.. 518,789. Filed Nov. 18, 1893. 
Claim: As a means of reducing the current required for energizing an 
electromagnet by an alternating current, the combination with said electro- 
et and in inductive relation to its primary or energizing coil of a 
secondary coil and a condenser in the circuit of said coil and a capacity less 
than that required for neutralizing the self-induction of said secondary for a 
given frequency. 


Dynamos and Motors :— 


Alternating Current Dynamo, J. F. Kelly, Pittsfield, Mass., 518,740. Filed 
Employs an armature comprising polar projections witb induced coils and 

a yoke bridging the projections ; the reluctance of the yoke being high rela- 

tively to that of the projection. 

Armature for Dynamo Electric Machines or Electric Motors, T. H. Hicks, 

Detroit, Mich., 518,756. Filed Jan. 9, 1898. 

Relates to certain mechanical details of construction. 

3 5 Machine or Motor, A. L. Riker, New York, 518,768. Filed 
an. 20, . 

A dynamo or motor so constructed that some of its integral parts, while 
retalning their ordinary functions, also act as a casing to protect the work- 
ing parts, etc., from water, gas or dust. 

Automatic Device for nenori. Resistance in Starting Electric Motors 

ana 1 Same, G. H. Whittingham, Baltimore, Md., 518,906. Filed 
pl. 4, $ 

Commutator Brush, C. W. Brown, Deering, Me., 518,913. Filed Nov. 15, 1893. 

Claim 1 follows: 

A commutator brush composed of woven wire cloth folded together and 
the inner layers only of which are impregnated with a graphite compound 
left in a soft yielding condition and adapted to make contact at its end with 
the commutator. 


Lamps and Appurtenances :— 
Electric Arc Lamp, R Segardahl, Chicago, III., 518,654. Filed Sept. 20, 1893. 
Relates to certain construction in constant potential arc lamps having 
reference especially to a feed mechanism maintaining an arc of practically 
uniform resistance. 
1 ay for Electric Light, W. H. Connell, Wilmington, Del., 518,718. Filed 
Mon 28, 1893 


lates to methods for supporting incandescent lamps in convenient po- 
sitions upon desks, etc. 
AA ad Arc Lamp, C. Hoffman, Berlin, Germany, 518,719. Filed Sept. 28, 
Relates especially to cut-out mechanism for arc lamps in parallel where- 
by one or more lamps, having become inoperative, may be cut-out without 
affecting the remainder of the circuit. 
Duplex Arc Lamp, C. E. Seribner, Chicago, Ill., 518,792. Filed Dec. 10, 1890. 
Has for ita object to enable the lamps to be burned in groups of two so 
arranged that one will burn after the other: 


Miscellaneous :— 


Electrical Calculating System, H. Hollerith, Washington, D. O., 518,604. 
Filed Dec. 9, 1892. 
Relates to the Hollerith census tabulating (See Counting a Nation 
Electricity,” TAI ELECTRICAL ENGINEER, Nov. 11. ee 
tector 91185 Electric or Other Bells. L. R. Lecellier, Villedieu, France, 
518.618. led July 31, 1893. 
Electric ldon, Lock Haven, Pa., 518,667. Filed Oct. 81, 1892. 
Method of and Apparatus for o-chem 


Electr Decomposition, H. Carmi- 
cheal, Malden, Mass., 518,710. Filed Jan. a 1892. 

Producing Metallic Zinc, P. C. Choate, New York, 518,711. Filed Dec. 9, 
Art of 3 Metallic Zinc, P. C. Choate, New York, 518,732. Filed 

an. 21, 

Diaphragm for Electrolytic Cells, E. A. Le Sueur, Ottawa, Can., 518,786. 
Filed Aug. 29, 1892. 

Electric Instrument Table, J. E. Mehren, Chicago, III., 518,788. Filed Feb. 7, 


1808. 

13 Rod and Coupling, J. W. Smith, Galesburg, III., 518,798. Filed 
an. U 0 

Electric 51 Device for Doors, S. H. Curwen, Salem, Mass., 518,877. 

Filed July 12, 1898. 

5 System, H. Hollerith, Washington, D. C., 518,88. Filed Aug. 1, 


See No, 518,604 (Miscellaneous). 
oe System, H. Hollerith, Washington, D. C., 518,886. Filed Nov. 17, 


See No. 518,604. 
tha Belt, P. E. Petterson, Minneapolis, Minn., 518,804. Filed July 26, 


Railways and Appliances :— 


Aectrical Device for Towing Vehicles, T. P. Milligan, South Orange, N. J., 
1 Filed June 8, 1892. 
lates especially to the towing of canal boats by means of a fixed over- 
Controlling Switch Mich f . Electric Railways, P Newark, N. J., and B 
ng or c wa ; „Newark, N. J., and B. 
G. Lamme, Pittsburgh, Pa., 518,698. e heb. 28, Nn. 
Employs a meth of control which consists in connecting the motors in 
series, establishing a shunt around one of them, decreasing the resistance in 
the shunt until the motor is short circuited, cutting out the motor and floally 
putting all the motors in multiple with each other. 
oon pact read Railway, C. A. Maynard, Springfield, Mass., 518,60. Filed 
le Ve : 
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Relates especially to certain mechanical details in the construction of a 
conduit trolley and conducting rail. 
Electric ting Mechanism for Vehicles, L. E. Freedley, Boston, Mass., 
518,781. led Dec. 20, 1898. ; 

Relates to methods of quickly transferring the current from the driving 

rating the brakes. 

Distribution System for Electric Railways, J. E. Goodhead, Baltimore, Md., 
518,782. Filed Jan. 20, 1894. 

A sectional conduit railway in which the successive sections of conductor 
are energized by being brought into connection with the feed wires by the 
pressure of the trolley. 


Switches and Cut-Outs :— 
Electric Switch, E. Woltmann, Chicago, III., 518,800. Filed July 11, 1898. 
A push button snap switch for incandescent lampa 
Electric Switch, W. 8. Hill, Hyde Park, Mass., 518,818. Filed Oct. 31, 1803. 
Relates to special construction of jack knife switches and has for its object 
to increase the carrying capacity and to improve the fit of the contact parts. 


Telephones and Apparatus :— 
Telephony, W. C. wood, New York, 518,742. Filed June 27, 1892. 
Claim 1 follows: 
An electrode for telephone transmitters consisting of chloride of silver. 
1% System, U. H. Balsley, Philadelphia, Pa, 518,778. Filed April 20, 


Relates to the switch plugs and their contacts and to means for so 1 
ing the plugs as to avoid confusion and the tangllag of their flexible cords. 
m redid Transmitter, H. Cottrell, Newark, N. J., 518,916. Filed March 

i : 

Claim 1 follows: 

In a telephone transmitter, a variable resistance piece consisting of a con- 
ducting base having projections extending therefrom, a diaphragm suscep- 
tible of being vibrated by sound waves, and means for varying the contact 
between the projections, in correspondence with the vibrations of the dia- 
phragm, to produce variations in the current. 


motors of electric cars to supplemental motors o 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


NEW YORK NOTES. 


J. F. ROGERS & Co., of New York City have placed the order 
for a new Industrial School building at Havana, Cuba, with The 
Berlin Iron Bridge Co., of East Berlin, Conn. The building will 
be 15 metres wide and 48 metres long, constructed entirely of iron 
and cement. 


THE PLANTE Co., 27 Pine street, Robert McA. Lloyd, presi- 
dent, has been formed to make, sell and install storage batteries. 
It is licensed under the patents of the Accumulator Co. (includin 
the Faure patent and others) and under the Brush patents. It 
will also supply, when called for, the most improved of the 
pioneer Plante cell. The company has issued a circular giving 
sizes of its cells, prices, etc. 

Mr. E. V. BAILLARD, manufacturer of electrical instruments 
and machinery, has opened a shop on his own account, at 106 Lib- 
erty street; where he will produce the same high grade of work as 
was turned out of the factory of the Equitable Mfg. and Electric 
Co., of which he was superintendent. His specialty will be ex- 
perimental work and any of his electrical friends wishing an 
invention intelligently developed will do well to call on him. 


THE INDIA RUBBER AND GuTTa PERCHA Co., of 815 Madison 
avenue, New York and Glenwood, Yonkers, has issued a very neat, 
simple and effective price list and catalogue of its celebrated wires 
and cables, used for all manner of purposes under the sun, earth 
and water, as well as in tube or plaster. Nearly twenty se te 
heads of manufacture are enumerated and reference is e easy 
by means of annotation in the outer margins of the Mr. 
W. M. Habirshaw, the general manager, has copyrighted the 
catalogue which contains a great variety of useful data and 
information as tothe material itself that is used—pure rubber— 
and as to the forms of insulation into which it is very carefully 
worked up. The list of consumers shows that the Habirshaw 
products are appreciated in a good many discriminating quarters, 


NEW ENGLAND NOTES. 


G. M. ANGIER & Co. report a good demand for their Three 
Good Things,” among central stations and construction com- 
panies. 

THE CALUMET & HEOLA MINING Co., have placed the order 
for a new iron building with the Berlin Iron Bridge Co., of East 
Berlin, Conn. The building will be 40 feet wide and 125 feet long, 
covered on the roof and sides with the Berlin Iron Bridge Com- 
pany è patent anti-condensation corrugated iron. The iron work 

or the extension to the E. W. Bliss & Co., foundry building at 
5 N. V. will also be furnished by The Berlin Iron Bri 


THE HART X HEGEMAN MANUFACTURING Co., of Hartford, 
Conn., have now got comfortably settled down in their new 
quarters on High street, and are well forward with their work 
which had run somewhat behind owing to the delay occasioned 
by removing. The new factory has about flve times as much floor 
space as their old premises, and with their increased facilities they 
should do a very much larger business than ever before. Busi- 
ness continues good with them and the Hart switch appears to 
keep easily in the front ranks asa favorite, judging from the large 
orders coming in almost every day. 
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DIRECT-CONNECTED HARRISBURG IDEAL ENGINE 
AND GENERAL ELECTRIC GENERATOR. 


We illustrate herewith a direct connected steam electric com- 
bination of the latest type. The engine is the ‘‘ Harrisburg Ideal“ 
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self-oiling pattern, cylinder 12“ diameter by 12” stroke, manufac- 
tured by the Harrisburg roundi and Machine Works, Harrisburg, 
Penna. The anamo is the product of the General Electric Com- 
pany, 50 K. capacity, speed 275 r. p. m. 450 amperes, 110 
volts, and of the multipolar type. 

The self-oiling out-board bearing feature in the ‘‘ Harrisburg ” 
Ideal Engine shown, is designed on a generous model and has the 
latest arrangement of movable sleeve with ring oilers, being, ex- 
cept for increased weight and size, almost the same construction 
as the standard Edison bi-polar dynamo bearings which have, by 
years of universally good service, proved their merit. 

There are now between thirty and forty Harrisburg Ideal 
electric direct-connected combinations in successful operation, 
nearly every one of which were installed by the New York and 
New England Top a Nn of the Harrisburg Foundry and 
Machine Works, W. R. Fleming & Co., 203 Broadway, New 
York, and 620 Atlantic Ave., Boston. 


DIRECT-CONNECTED LUNDELL CEILING FAN 
MOTOR. 


The 1894 model of the Lundell ceiling fan motor, shown in the 
accompanying illustration, is a direct-connected outfit consisting 
of a four-pole field carrying a stationary vertical steel spindle 
attached firmly toan under spider. The armature is built up of 
the usual laminations of soft iron on a gray iron centre, and all 


carried on a composition sleeve, which sleeve slips over the sta- 
tionary spindle and rests upon a shoulder at the bottom. The 
armature sleeve also carries the holder for the fan blades. The 
stationary spindle on which the armature sleeve revolves is chan- 
neled out for the free passage of oil to all wearing parts ; and, as 
a of the bottom spider, a large oil cup or recess is formed, 
which, when properly filled with three tablespoonfuls of thin oil, 
will, it is claimed, insure perfect lubrication for several years. 
The oil is introduced to the motor at the upper end of the com- 
position sleeve which carries the armature. 

The upper end of the stationary spindle is threaded. The lower 
end of the gas pipe hanger rod is threaded inside and out, and is 
slotted longitu ly for a short distance on one side. When the 
motor spindle is screwed into the hanger ipe, a clamp, which 
is furnished with the outfit, is placed tightly in tion in 
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DiRECT-CONNECTED HARRISBURG IDEAL ENGINE AND GENERAL ELECTRIC GENERATOR. 
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order to prevent unscrewing. The direction of rotation of the 
fans tends to screw the spindle further into the hanger. 

motors are connected up in the factory before shipment. A 
very simple device is employed for attaching the motor to the 
ceiling. It is a flexible insulated connection, and its use will be 


apparent on inspection. Over the hanger pipe is placed an orna- 
mental piece of brass rope tubing. Lead wires from the motor are 


DIRECT-CONNECTED LUNDELL CEILING Fan MOTOR. 


furnished, of sufficient length to pass up through the hanger pipe 
to the outlet at the top over the canopy. A single pull swi is 
attached to the bottom spider of the motor. This switch is ship- 
ped ready wired up and properly attached. 


THE 
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ELECTRIC LIGHTING EFFECTS AT THE MID- 
WINTER FAIR. 


HE articles that 
have appeared 
in TRR ELEC- 

TRICAL ENGINEER al- 
ready in regard to the 
Midwinter Fair, have 
acquainted its readers 
with the many fea- 
tures of that interest- 
ing display, in which, 
as usual, no small part 
of the work to be done 
in drawing a crowd 
has devolved upon 
electricity in one or 
other of its applica- 
tions. The special 
correspondence ap- 
pearing in this issue 
gives further informa- 
tion on the subject, 
while we are glad to present here some very interesting 
night views of the Fair from photographs by Taber. 
Coming so soon after the great Chicago Columbian 
Fair, it is not to be expected that the Midwinter can show 
us much that is new or novel, but it is evident that some 
of the lessons from the earlier attempt have been applied 
in the latter. This is more particularly true in regard to 
the night effects and to their systematic reproduction by 
the photographic art. It is a notorious fact that at the 
World’s Fair, the official photographer, Arnold, missed his 
opportunity by failing to preserve the night aspects, and 


Fountain in Full Play. 


INSIDE THE FOUNTAIN CAISSON: SHOWING METHOD or THROW- 
l ING LIGHT UPWARD, 
(Copyright by Tuber, San Francisco.) 


that such pictures as we have are due almost wholly to 
private and amateur effort. It will be remembered that at 
the recent convention of the National Electric Light Asso- 
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ciation at Washington, an evening was spent in running 
over a series of night views, a remarkable feature about 
which was that scarcely any of them were due to the official 
photographer but came from artistic and observant ama- 
teurs, or from those whose profession it is to study light-. 
ing effects. As will be seen, however, Mr. Taber has lost 
no time in getting night views, for sale, etc. A number of 
other private pictures are now in the possession of Mr. 
Luther Stieringer, as the result of his recent trip to San 
Francisco and of his special suggestions and study of the 
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THE ELECTRIC FOUNTAIN BY DAYLIGAT. 
(Copyright by Tuber, San Francisco.) 


scene. These pictures supplement the series obtained 
through many years by Mr. Stieringer, who has insisted 
on the necessity of studying such scenes by their own 
light, and who therefore can show some striking examples 
in gas, oil, etc., as well as those taken by electric light at 
the Fair last year. 

Details are given in our special correspondence as to the 
Tower of Light, and the “search” that surmounts it. This 
light is of 200 amperes capacity and was shown at the 

orld’s Fair by the General Electric Co. mounted on the 
Colonnade, at the South East end of the Grand Canal. Our 
illustration gives an admirable idea of the effect produced 
by its use, especially when its beam is thrown upon the 
cross at the summit of Lone Mountain. The cornice light- 
ing of the buildings as shown in this picture is done by the 
o. and the lighting of the grounds is due 
to the Fort Wayne Electric Co. 

In the electric fountain, we have another familiar 
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object, it being one of the two celebrated Stieringer 
fountains which were so great an attraction every 
night at the Chicago Fair. The setting is, of course, 
somewhat different, as-will be noted from the day and 
night views, but the mo ndi is the same, and 
the brilliant results are the same, though, if anything 
enhanced by the better working. We show in vignette 
one of the “full play” effects, and illustrate also the 
interior of the fountain as set up in the Midwinter 
grounds. Readers who are specially interested in the sub- 
ject of electric fountains will find a six-page description of 
the Stieringer, with fourteen illustrations, in Tar ELEC- 
TRICAL ENGINEER of May 3, 1893, in which article all the 
eo operations are described and depicted in minutest 

etail. 

The view shown of the interior of the fountain as oper- 
ated at the Midwinter is especially interesting as regards 
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the large mass of it going up straight through the color 
screen and plate glass window. 

As the water is in constant flow, without regular outline 
from one moment to another, the refinement afforded by 
the lenses is not at all needed, or even noticeable. More- 
over, where the light is projected the intensity is increased 
with corresponding advantage in spectacular display. 

One of the marked improvements in the operation of the 
fountain at the Midwinter is obtained by throwing a 
search beam in colors on the higher streams when in full 
play. It is to be regretted that an attempt made to secure 
this effect at Chicago, where the situation was more favor- 
able, was not carried out. The contrast of colors and lights 
is wonderfully vivid and beautiful. The search light has 
also been put to ingenious use in this practically new art 


of night photography, and the result is that, as our first 


picture shows, all the detail can be brought up. While 


NIGHT PHOTOGRAPH OF THE MIDWINTER FAIR, WITH SEARCH BEAM TURNED ON LONE MOUNTAIN. 
(Copyright, by Taber, San Francisco, 1804.) 


the means of concentrating light within the holophote. 
The means here adopted have proved singularly effective 
and economical. Sir F. Bolton in his first fountain in Eng- 
land used what is commonly known as a range light, built 
up out of a series of fine lenses at a cost of about $1,500 or 
81,600 per orifice. When the first fountain was built 
shortly after, in this country, at Staten Island, this item of 
expense was considered extravagant, and experiments were 
made at the Brush station in New Vork with the ordinary 
locomotive headlight reflector. The results obtained were 
quite satisfactory and so much so that the Galloway foun- 
tains at the Paris Exposition were built on the same plan, 
which, in spite of its American origin, became known as the 
English method in contradistinction to the French method 
of using two mirrors. The official report described it as 
superior. It originated, however, beyond all question at 
Staten Island, and now prevails. The picture given here 
affords an excellent demonstration of the direction given to 
the light by the reflector, little being lost at the edges and 


the negative is exposed, the search beam is continuously 
swept over the scene, and thus the darkness is washed out 
by the growing flood of light, until at last the object is 
stamped on the negative with an almost daylight clearness. 
Some of the building photographs at the Midwinter, 
brought out in this manner by Mr. Joseph Mullender, the 
clever operator for Mr. Taber, are as bold and strong as 
though taken under a high sun. The photographs by 
Taber, sent us by our special correspondent, are certainly 
among the finest specimens of such work that have ever 
come under our notice. 

It is to be hoped that this work of night photography 
may be followed up, in various ways, as it cannot but be 
productive of instruction. Prof. E. S. Holden, of the Lick 
Observatory, mentions the fact that work which took him 


four years at Washington, in the study of the nebula of. 
Orion, was done again, and better, at the Lick Observatory, 
\ 


in forty minutes, by means of photography. There is an 
immense significance in such a statement. 


May 9, 1894.] 


THE ELECTRO-MAGNET; or JOSEPH HENRY’S PLACE 
IN THE HISTORY OF THE ELECTRO-MAGNETIC 
TELEGRAPH.—ZII. 


Our story of Henry’s magnets is completed; that is, of 
the construction of them. Each century will furnish a 
new chapter in the history of their use. Big Ben” stands 
in one of the halls of Princeton College, and there too is 
the sensitive intensity magnet, which gave to the world 
the telegraph, and the guantity magnet which led to the 

reat discovery of magneto-electricity; all honored relics. 
Phe busy brain which conceived them, the hands which 


SOUTH PEARL STREET, ALBANY, WHERE HENRY WAS BORN. 
(From an old water color drawing). 


formed them, are no more; but they wake to life under the 
influence of the electric current as readily as when Henry 
made them. 

The magnets in the world of to-day are only these, 
Henry’s children grown larger; more pounds of iron in the 
core, more wire in the coil; this is all, there is no other 
difference. They are Henry’s children still, obeying always 
the law of construction and the law of the relative electric 
flow and resistance which he discovered for them. Henry 
bent the iron of the magnets into the form of a horseshoe 
for the purposes of convenience, the instruments are now 
often used in the form of a spool; everything is the same 
as in the other form except that the bar is straight: one 
of Henry’s earliest magnets was made with a straight bar. 
All over the world, wherever there is any application of 
electro-magnetism, are these same spool or horseshoe mag- 
nets: in the physical laboratory, in the observatory where 
electricity records the observations of the astronomer, in 
the manufactory, in the home where the sewing machine 
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turns its busy wheel. The philosopher, the artisan, who 
uses them, may have forgotten or never have known their 
origin; nevertheless the indispensable servants of mankind 
everywhere in the civilized world are these electromagnets 
made first by Henry in 1829 and 1830. 

“Come with us now into the telegraph office and let us 
see what we find there; again we quote from Mr. Dick- 
erson, “if the line be a short one—say thirty or forty 
miles—you will see but one of Henry’s spools fixed to a 
table, bevig a piece of iron called an ‘armature, 
capable of vibrating in front of its poles, and so 
arranged that when the ‘spool magnet’ attracts it, it 
will vibrate and strike a sounding bar of sonorous metal, 
which gives out distinctly the sound of the.tap. The 
‘spool’ is wound spirally in layers with several hundred 
feet of fine copper wire, covered with silk, in the manner 
enry in ‘Silliman’s Journal.’ At the other 
end of the line is a battery, composed of a number of cells 
in series, called by Henry for distinction an ‘intensity bat- 
tery;’ and the wire circuit is supplied with a simple device, 
so that it may be opened or closed by the operator’s 
finger. When he closes it, a current of electricity flows 
from the ‘intensity battery’ along the wire, and around 
the coil of the ‘intensity magnet,’ and the armature strikes 
the sounder and gives the signal. The listener hears it; 
and as the order of the taps progresses in accordance with 
a pre-arranged artificial code, to express the letters of the 
alphabet by combinations of successive taps—just as the 
old visible signals were arranged by combinations of the 
successive movements of the vanes, or afterwards of the 
needle of the Gauss and Weber telegraph—he hears letter 
after letter tapped out and the message is understood. 

“ Now that apparatus. has nothing about it more than 
was in Henrys Albany telegraph of 1831'; nor could it 
operate if it omitted any one of the inventions, either 


singly or together, which were then for the first time 


combined. It depends entirely upon the discoveries 


made by Henry before 1831; and it could not have ex- 


isted in the world earlier than those discoveries, by the 
use of any means then known to man; nor since by 
any other means than those discovered by Henry. 
“Henry used a bell as a sounder; they now use a metal 
bar and a sounding box. Henry reversed the battery cur- 
rent, whereby no spring is needed to withdraw the arma- 
ture for the purpose of vibrating it; and that is the com- 
mon practice in English and German telegraphs. Here they 
generally merely interrupt the circuit, and the armature is 


withdrawn from the magnet by a spring, although Henry’s 


device is also used here largely, and is essential to the 
quadruplex instruments. 

“If, however, the telegraph line is a long one—it may be 
a thousand miles or more—then you will see two sets of 
Henry’s spools, and two batteries. One is the ‘intensity 
battery and spool’ first described; and the coil of fine wire 
may be, and often is, several thousand feet long—while the 
battery is composed of more than a hundred cells. The 
distance being so great, they do not attempt to send force 
enough through the intensity circuit to operate a sounder, 
but only to open and close the local circuit of Henry’s 
quantity battery and spool. That circuit consists of a 
battery of but one or two cells of large surface, and a spool 
with about a hundred feet of coarse wire wound around its 
core. The intensity combination opens and closes this 
quantity circuit, whose armature strikes the sounder, just 
as the intensity armature itself does on shorter lines. This 
obvious plan Henry described and exhibited in Princeton 
to his classes, long before any magnetic telegraph was 
ever commercially constructed. 

“Upon that apparatus there are four names to be written. 
Oersted, who discovered the effect of the voltaic current 
upon the magnetic needle ; Arago, who discovered that the 
voltaic current could generate magnetism ; Sturgeon, who 


1. Mr. Dickerson has not given aoe an early enough date for the Albany 
telegraph. It was in existence as early as 1880. 
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produced the first electro-magnet ; and Henry, who dis- 
covered the conditions under which an electro-magnet 
might be operated at a distance—who invented the devices 
by which it could so operate—and who applied those 
devices to an operative telegraph, of the same form and 
substance as that now in use all over the world. Beyond 
their discoveries and inventions nothing is essential to the 
present telegraph, except that which was of common knowl- 
edge when those discoveries were completed, and that 
ordinary mechanical skill which is far below the level either 
of discovery or invention.” 

Oersted, Arago, Sturgeon: honored be their names, but 
we have seen that in their hands the telegraph was an im- 
possibility. They planted their mile stones on the road 
towards it, but did not reach this goal. Again I would 
ask the reader to consider what constitutes the telegraph. 
It is that magic circuit in which the electro-magnet, indif- 
ferent to distance, responds to the influence of the galvanic 
battery. Whoever gave this circuit to the world is the 
father of the telegraph. Look at it; the magnet is Bae 
Mr. Taylor says, “ Let it never be forgotten that he who first 
exalted the quantity magnet of Sturgeon * * * was 
the absolute creator of the intensity magnet: that magnet 
which alone ‘is able to act at a great distance from its exci- 
ting battery —that magnet which is alone applicable to 
the uses of the telegraph.’” But not only is the sensitive 
magnet with its subtle power Henry's gift; the law which 
tells what kind of battery must be its coadjutor is Henry's 
by discovery. He gave the magnet, he brought the magnet 
and battery into harmonious accord. This circuit is 
Henry’s. 

The important device of bringing into play one circuit 
by means of another, this too is Henry’s. hat remained 
then to be discovered in regard to the telegraph after 
Henry left it? Nothing. The electromotive force secured, 
the well-known mechanical appliances for the use of force, 
might be employed in various ways. Very clear, I would 
repeat, should be the distinction between the telegraph it- 
self—that is the means of obtaining electromotive power 
at a distance—and methods of receiving and recording the 
message, or in other ways using the power. These clever 
contrivances may in every country be different, and may 
change every year; they may be very ingenious but they 
do not constitute the telegraph; strike out Henry’s magic 
circuit, and they are useless bits of wood and metal. The 
dots and lines and the printed forms which first appealed 
to the eye, have long Leen superseded by intermittent 
sounds which address the car. In fact even Henry’s me- 
chanical method of employing the electrical force now 
prevails. | 

“Let us now consider“ (I quote again from Mr. Dicker- 
son) “ what would have been the position of Henry in the 
world, if at any time before his inventions had been so 
long in public use that he had lost his rights, he had taken 
a patent for :— 

First, his magnetic spools pure and simple ; 

Secondly, the combination of a magnetic spool of long 
fine wire, with an “intensity battery for the purpose of 
producing a practical magnetic effect at great distances ; 

Thirdly, the combination with such an apparatus of a 
quantity battery, operating upon a spool magnet of coarse 
and short wire, at a distance from the intensity battery; 
whereby the great lifting power of the quantity magnet 
might be controlled by the intensity combination ; 

“And finally, the combination of the intensity battery 
and spool, with a vibrating armature, so arranged as to 
strike a sounder when the circuit is closed or opened at the 
sending end, for the purpose of transmitting intelligible 
messages, telegraphically. 

“ All these he might have patented in the United States 
at any time during several years after his discoveries and 
inventions were made; and he could have held them against 
the world. That he was the first man to do these things 
1s not in doubt any where. If he had taken such a patent, 
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as late as 1837, he would have controlled the telegraph in 
this country, oertainly until 1851; and unless he had then 
been adequately rewarded for his great inventions, his 
term would have been extended till 1858. 

“Imagine the good he would have done to science had the 
wealth which this would have produced been poured into 
his purse! But listen to his noble words: At the time 
of making my original experiments in electro-magnetism 
in Albany, I was urged by a friend to take out a patent, 
both for its application to machinery, and to the telegraph; 
but this I declined on the ground that I did not then con- 
sider it compatible with the dignity of science to confine 
the benefits which might be derived from it to the exclu- 
sive use of any individual.’ 

Pure science was his beloved, and he could not make 
merchandise of her. 

„When that sentence was written, other eminent scien- 
tists had thought differently of this question, and had 
patented their discoveries; and lest he might seem to cast 
a reproach upon them, and to say ‘I am holier than thou;’ 
his humble spirit added these words: ‘In this perhaps I 
was too fastidious.’ 

“Tt must have occurred to him at times when he needed 
money for his experiments, and when he saw the fruits of 
his jabar enriching the world, that he might have taken 
some share of the wealth; but he would not taint with 
selfishness his generous gift.” 


STEVENSON’S SYSTEM OF COMMUNICATION WITH 
LIGHTSHIPS. 


MeEnTION has already been made in these columns of the 
method devised by Mr. Charles A. Stevenson for effecting 


STEVENSON’S SYSTEM OF COMMUNICATION WITH LIGHTSHIPS. 


constant electric communication between lightships and 
the shore. This method is based upon the simple induction 
between wire and wire and is illustrated in the accompany- 
ing engraving appearing in the London Electrical Review. 

A cable is laid from the shore out to the vessel, where it 
makes one or more turns round the area over which it is 
possible for the lightship to travel, which is, of course, 
governed by the length of her chain cable. On board the 
ship there is an insulated coil of a number of turns of thick 
copper wire and entirely insulated from the sea. On each 
of these two circuits there are the batteries and telephones. 
Now, it is evident that the two coils, that on board the 
ship and that on the bottom of the sea, must generally be 
close to each other, say, within 100 yards, and the coils, 
moreover, must always be in a strong magnetic field with 
respect to each other, as the one is always inside, so that 
very little battery power will be requisite. Mr. Stevenson 
has already made coils work at 600 yards outside each 
other with only eight turns on each coil, and five cells as a 
battery power, the coils being about 200 yards diameter, so 
that it is evident that but a very feeble battery power will 
be necessary with the increase in the number of turns on 
board the lightship, and from the fact that they lie inside 
one another in place of outside. 


May 9, 1894.] 


THE ROLLASON WIND MOTOR FOR ELECTRIC 
LIGHTING. 


AN exhibition was given at Willesden Junction, near 
London, recently, of an electric generating plant operated 
in connection with a novel type of windmill known as the 
Rollason wind motor. From the illustration, for which we 
are indebted to the London Nectrical Engineer, it will be 
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THE ROLLASON WIND MOTOR FOR ELECTRIC LIGHTING. 


noticed that it is a horizontal arrangement contained in a 
skeleton turret. From the top to bottom of the centre or 
axis of the turret is provided a vertical steel shaft ; this 
has attached to it five concave sails, which revolve on 
radius rollers immersed in oil. On these sails are fixed a 
number of inclined ridges or planes, which it is claimed 
deflect the force exerted by the wind to their peripheries. 
Between the sails and the shaft is arranged a considerable 
open space which allows the wind to actuate simultaneously 
bes sails out of the five. Outside the sails is a framing, 
or screen, supported by six radial or cross arms, which are 
bolted to a centre bearing, which is free to rotate independ- 
ently of the sails. A second vertical shaft from the top of 
the shield is continued through the roof of the turret, and 
to this is fixed a vane, so that when the direction of the 
wind changes, it moves the shield into the correct position 
for only the concave sides of the sails to catch the wind. 
On the top of the sail shaft is fixed a cup containing a 
quantity of oil, within which are rollers, by which the 
shaft actuates the shield. The weight of the vane shaft is 
carried on an independent roller bearing fixed in the roof 
of the turret. The whole weight of the sails and framing 
carrying the shield is thrown to the centre bearings on the 
bottom of the turret, which thus gives to the working 
parts of the motor the desired balance. 

The motor is 20 ft. in diameter, and is erected on an 
open iron structure 30 ft. high. The power developed by 
the motor is transmitted by a vertical shaft running down 
the centre of the supporting framing into a wooden shed 
on the ground. Suitable gearing is provided on the lower 
end of the shaft for working the pulleys actuating by belt- 
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ing an Elwell-Parker dynamo, which is used to charge 
accumulators. 

The electric details which permit of the batteries bein 
charged under variable speed of the dynamo are withheld 
from publication. i 


ELECTROSTATIC INDUCTION MACHINE WITHOUT 
SECTORS.) 


Since bringing out his first electrostatic machine, in 
1883, Mr. Wimshurst has made a number of improvements 
on it. The Wimshurst machine, as is well known, consists 
of a disc of insulating material provided with sectors radi- 
ally arranged, but a simplifieation of the machine, which 
is claimed also to increase its output, has been recently 
made by M. Bonetti. This has been effected by doing 
away entirely with the metallic sectors and increasing the 
number of the rubbing brushes. This is the practical reali- 


nation of a suggestion made by M. George Pellissier, in 


1891, in the Journal de Physique. 

The disc machine constructed according to this plan is 
shown in Fig. 1. This has all the elements of the Wims- 
hurst machine minus the metallic sectors, but having a 
greater number of brush holders which allow the brushes 
to slide upon the diametrical conductors. The discs may 
be either of glass or hard rubber. The machine is not self- 
exciting, the excitation being produced by rubbing one of 
the plates with the finger covered with amalgam; but once 
accomplished the direction of current does not change. 
Reversal of the current during action is only produced by 
rubbing the other plate at a symmetrical point. This con- 
stancy of direction of the current and the ease with which 
it can be rapidly and surely reversed constitutes one of its 
special advantages in electro-therapeutics. 
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Fig. 1.—BONETTI-WIMSHURST MACHINE WITHOUT SECTORS. 


The output can also be varied within wide limits, either 
by reducing the number of contact brushes or in displacing 
their points of contact on the disc. When the whole sur- 
face of the disc is brushed by metallic points the output is 
a maximum. As measured by the Lane electrometer, the 
output according to M. d’Arsonval, is three times as great 
as that of a Wimshurst machine of the same dimensions 
provided with sectors. In displacing the brushes so that 
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they touch the same zone the output is reduced in pro- 
portion to the surface brushed. 

The principle of the Wimshurst machines without sectors 
has been also applied to a more powerful machine, shown 
in Fig. 2,in which the discs are replaced by two concen- 
tric cylinders of hard rubber, the mean diameter of which 
is 50 centimetres and height 50 centimetres. The two 
cylinders, separated by only a few millimetres are mounted 
on two thick ebonite discs fixed on concentric spindles with 
ball bearings and driven by a friction gear. A series of 


Fia. 2.— THE BONETTI-WIMSHURST MACHINE WITHOUT SECTORS. 


combs and external and internal brushes take the place of 
the radial combs and brushes of the disc machine. The 
engraving, Fig. 2, shows the machine as exhibited before 
the French Physical Society. 


“UNKNOWN” CAUSES OF FIRES. 
B 


Acc. 9 — 


Every fire which takes place in any city of considerable 
size is recorded as to location, loss, amount of insurance 
carried, and the cause, or supposed cause, of the fire. In 
the city of Boston there were, during the year 1893, 1, 233 
fires, with a loss of 85, 0 24, 765.04. Twenty per cent. of all 
these fires are from unknown causes. When these unknown 
causes cost property owners more than $1,004,955 it is 
about time that some investigations were made beyond 
attributing these causes to spontaneous combustion, incan- 
descent or arc light wires, or to any other wires which enter 
a building. When an inspector cannot satisfy himself that 
it was from the stoves, careless use of kerosene or matches, 
it is a very easy thing to lay it to spontaneous combustion 
or the unfortunate electric light wires. 

The person attributing fires to the electric light wires 
being crossed with some trolley or other high potential 
wire outside is probably not aware that every wire enter- 
ing a building is thoroughly protected at its entrance by a 
fusible metal which will blow out at any overcharge, thus 
deadening every wire in the building; and, moreover, 
there would have to be a decided ground within the build- 
ing, which is nowadays a very rare occurrence, as the 
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writer’s investigations have proved that out of twenty-five 
prominent buildings in the city of Boston the insulation 
resistance to ground proved to average over 2,000,000 ohms. 
But when I say that the electric light and power wiring 
should not receive the blame as often as it does, I do not 
mean to take the responsibility off electricity, for it is 
through this agent that I have reason to suspect the 
origin of many of the “unknown ” causes, so-called, on fire 
reports. 

hen electricity is allowed to roam at large and in vast 
quantities all along our water and gas pipes and through the 
ground upon which the city is built, in order to get back to 
the sources at which it was generated, which are the street 
railway power stations, it is this state of affairs which is 
creating a trouble, the extent and seriousness of which is 
only known to those few who have made it astudy. These 
street railway power stations, operating the overhead trol- 
ley system, are constantly generating thousands of elec- 
trical horse power, sending it out by overhead trolley and 
feed wires to the cars which it operates, and returning it 
to the station by means of the water and gas pipes which 
lie in its course. For this reason there is a tremendous 
electrolytic action going on all the time. The writer has 
samples of gas and water pipe completely eaten through 
by electrolytic action in three months after having been 
placed in the ground near street railway returns. 

Wherever this returning current flows in any quantit 
along a pipe there is bound to be a large fall of potential, 
varying in different pipes as their carrying capacity in- 
creases or diminishes. In the cellars and basements of 
many houses I have found quite a large difference of elec- 
trical pressure between two pipes entering within one,foot 
of each other, and in one instance it was a very easy mat- 
ter to take a piece of hoop iron and draw an electric arc 
sufficient to ignite a piece of waste held near it; and by 
connecting these pipes together with a piece of No. 18 cop- 
per wire the current flowing through it was sufficient to 

eat it so that it was impossible to lay one’s hand upon it. 
In the basement of another building within the city limits, 
I find a man using twenty-five amperes at eight volts 
pressure, or electricity enough to run small motors and in- 
candescent lamps, as well as all the electrical bells in the 
entire building, by simply twisting his wires around two 
different water pipes which enter the building. Some 
time ago my attention was called to two pipes which 
were so close together that the vibration of an elevator 
engine caused them to knock together just sufficient to 
create an arc every time a contact was made and broken. 
This had been going on so that it had almost completely 
eaten through the gas pipe, and it is perfectly evident 
what would have taken place had this been allowed to go 
on unobserved. The gas would have been ignited by the 
electric spark as soon as the first small hole appeared, and 
disastrous results would have undoubtedly followed. 

This difference of electrical pressure between water and 
gas pipes is now so well known that in a number of cases in 
the cities of Boston and Cambridge the ordinary electric bell 
battery is entirely discarded, and the wires from the bells 
connected directly to water pipes, the latter furnishing an 
inexhaustible supply of electricity at the proper pressure 
to run any number of bells or gas lighting apparatus, and 
also to do any quantity of mischief. I can see no reason 
why fires should not be attributed to this cause, when it 
can be proved that such a difference of electrical pressure 
really does exist between any two pipes entering a build- 
mg ia the vicinity of the trolley system of street railways. 

here is only one way of eliminating this rapidly increas- 
ing danger, and that is by compelling the electric street 
railway companies to insulate from the ground their entire 
electrical circuit, and just as soon as a suit for damages is 
brought by the water and gas companies for systems of 
pipes destroyed by electrolysis, the railway companies will 
begin to remedy the evil, which they are more fully aware 
of than anyone else. 


THE 


ELECTRICITY AT THE MIDWINTER FAIR AT SAN 
FRANCISCO, CAL. 


(From 4 Special Correspondent). 


„What would the Midwinter be without electricity!” a 
prominent Californian was heard to exclaim, and that is the 
thought, if not the expression, of all who visit the ‘‘ Sunset City.” 
The marvelous lighting effects produced on the Bonet Tower and 
in the electric fountain, the flashing of the 11 search light and 
the fairyland enchantment of the evening illuminations, taken as 
a whole, these are the things that people go to see, and talk about 
after they have gone. 

The principal Buildings, five in number, are situated on the 
four sides of the Grand Court. The architecture of the Palace of 
Mechanical Arts, Liberal Arts, and Administration Buildings is 
oriental in character. while the Fine Arts Building s of the 
Nile; and the old Californian Mission appears in the Palace of 
Agriculture and Horticulture. All of these structures are out- 
lined with incandescent lamps and as the Golden Gate gradually 
oloses after the retreating form of Old Sol, streams of light begin 
to run here, there, everywhere, carving out of the dusk one 
beautiful palace after another and finally out of the centre of the 
Court a mass of fire climbs up into the heavens and the Bonet 
Tower stands, all dazzling with red, white and blue light. 1 

The Tower is 265 feet in height, with a base 48 feet square, a 
graceful structure of latticed ironwork. An elevator runs 
up through its centre, carrying passengers, first to a landin 

feet up, where the inner man can be refreshed, an 
then still higher to a platform, 200 feet above the ground, where 
the eye is feasted on a grand view of San Francisco's hills, thickly 
covered with residences, and then beyond, to the magnificent 
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EXHIBIT OF THE WESTERN ELECTRIC Co. 


Bay, and out to the Pacific, while just below and around lies 
Golden Gate Park and the Sunset City. 

Every truss and brace in the tower is thickly studded with 16 
c. p. incandescent lamps, to the total number of 3,218. Twelve 
hundred of these lamps aro arranged into variable designs, which 
appear and disappear, increase and diminish, as if by magic. 
These lamps are controlled by a large rotary switch operating on 
the principle of the barrel in a music box, one hundred sets of 
cams or projections, on its surface, actuating a like number of 
bell cranks, at whose outer ends are clamped carbon points. As 
these points are lowered and raised the various circuits are closed 
and opened, an air jet at each contact, blowing out any dam- 
aging spark. The barrel is revolved at a regular rate by a small 
electric motor, while a second motor runs a small air blower. 
Any combination of circuits may be obtained, as the projections 
can be easily removed and placed in any desired relation with 
each other. The designs at present in operation were selected by 
Lieut. Hasson, Chief of Electrical Department, from twelve sets 
submitted by Mr. Jenness of the Western Electric Co. The num- 
ber of lamps employed in these twelve sets varied all the way 
from five to forty thousand and that in use is a combination 
selected out of the lot. On the platform at the very top of the 
Tower, is ace the largest search light in the world, built by the 
General Electric Co., throwing a beam of light which is roughly 
estimated to be of 850,000, candle power. The tower was de- 
signed by Mr. Bourgeois, architect, of Chicago, and was erected 
by the Pacific Rolling Mills of San Francisco. 

The tower incandescent system was installed by the Western 


1. A Birdseye View of the Fair, with numbered referen will be found in 
Tas ELO. Exar., Vol. XVI., No. 392, Dec. 6, 1893, page 486. 
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Electric Co., of Chi „who are represented on the coast by Mr. 
E. W. Goldschmidt, The exhibit of this company in the Palace of 
Mechanical Arts, which is in charge of Mr. C. D. Wilkinson, is 
worthy of note. It consists of two 150 k. w., 220 volt, 6-pole gen- 
erators and two 80 K. w. generators, the latter operated by a 60 
K. w. 500 volt motor. These not only furnish current for the 
tower, but also for the electric theatre and for the power circuit 
throughout the grounds. Four 50-light arc machines, of the well- 
known pattern of this company, furnish arc lights for the Manu- 
factures and Liberal Arts Building. Numerous ring type” 
motors, from 2 to 15h. p., are operated from the power circuit. 
Two large marble switchboards are also 3 this com- 
pany, each having a capacity of 1,200 amperes at volts and 
800 arc lights. 

At the east end of the court is one of the large Stieringer elec- 
tric fountains which added so much to the World’s Fair illumina- 
tions. This is operated by the General Electric Co., who have a 
large and varied display of apparatus in Mechanical Arts Build- 
ing. A complete three-phase power transmission plant is shown 
in actual operation, the power being furnished ya i-polar motor, 
which is belted to a 85 k. w. generator. The voltage steps up,” 
by means of transformers, from 800 to 6,000 and then down again 
at the other end of the line to 110, where a portion of the current 
is used to operate a 10 h. 2 three- phase motor, which is belted to 
a generator having revolving brushes, for operating drills for 
mine work. A 10 h. p. mining locomotive is running back and 
forth over a short section of track. A 200 K. W. railway genera- 
tor furnishes current for the cornice lighting of the various build- 
ings and for running the tower elevator motor. A 150 K. w. Edi- 
son generator supplies the lamps in the electric fountain and the 
search light on tower. The display of pumping machinery and of 
instruments is a very large and interesting one. 

A complete railway truck with G. E. 800 standard equipment 
and series-parallel controller is shown. Eight arc machines sup- 
ply current for four hundred lamps for lighting the drives and 
some of the concessions. A 6,000 light alternator furnishes the 
current for inside incandescent Jighting at night and also fora 
small search light, which assists in the fountain illumination. 
5 3 H. Dorr has charge of all General Electric Co. exhibits at 
the Fair. 

Lieut. W. F. C. Hasson is Chief of the Midwinter Fair Elec- 
trical Department and to his skill and energy is due the great 
success of the electrical features of the Exhibition. 


LITERATURE. 


Progress in Flying Machines. By O. Chanute, C. E. New York. 
are Engineer and Railroad Journal. 8vo. Illus. Price, 
2.50. 


This is an extremely interesting book, to which Mr. Chanute's 
deep study of his subject gives poa value. There are many 
who believe that while occasional flight may become possible by 
means comparatively simple, open to everybody, sustained 
aerial navigation will owe its eventual success to electricity in 
some form or another. In this book will be found a vast amount 
of useful and instructive data bearing upon such points. Not 
only does Mr. Chanute give us the early chronology of the art, 
but he discusses in full the experiments of such men as Maxim, 
Lilienthal. Hargraves and Langley, and handles the various 
theories they advance. As an engineer Mr. Chanute is able to 

rick many a bubble and fallacy, while his gorune enthusiasm 

or the subject leads him to examine carefully into the most un- 
likely project. A good book often does much to establish the 
fact that a new art has come into being, and the present volume 
will in time we think come to be regarded as the pillar which 
stood at the parting of the ways between failures of the past 
and the triumphs of the future. We trust that the book will have 
a large circulation. It is highly suggestive and touches so many 
fields of modern inquiry of invention that we can hardly believe 
any progressive scientist or engineer would care to deny himself 
a perusal of it. 


Transmissione Elettrica del Lavoro Meccanico. By Giuseppe 
Sartori. Milan, 1894. Ulrico Hoepli. 411 pages, 64 x 9 
inches. Price, $2.55. 


THE author has given us a very clear account of the laws and 
principles underlying the various methods now employed in the 
electrical transmission of power. He treats in succession of the 
methods of transmirsion by continuous and alternating currents 
and illustrates their application by descriptions and a number of 
typical power transmission plants. Throughout the work we can 
‘trace the influence of American and English electrical engineers 
on the trend and method of treatment of electrical problems at 
the present time. We also note the adoption in Italian, as in other 
European languages of the term ‘“‘ feeder” for which there appears 
to be no equivalent or, at least, no such short or significant a term. 
The book is well illustrated and accompanied by a very compre- 
hensive index. 
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AMENDMENT OF THE PATENT LAW. 


ONGRESSMAN HALL, of Minnesota, has introduced 
a bill amending the present patent law in a number of 
important particulars, which has been referred to the House 
Committee on Patents and ordered to be printed. Section 
4887 of the present law, having reference to the effect of 
a prior foreign patent upon the duration of the term of a 
domestic patent, is so amended that the domestic applica- 
tion must be made within one year after the date of the 
foreign patent. The limitation of time imposed by the 
present statute relates to public use or sale in this country 
only. Another important, and perhaps questionable pro- 
vision, apparently inserted for the benefit of some of the 
leading electrical corporations of the country, is that no 
patent now in force, or hereafter granted, shall have its 
term limited by the term of a prior foreign patent for the 
same invention, unless the date of the foreign patent is 
prior to that of the application of the domestic patent. 
The circuit courts, it will be remembered, have held that 
the date of the foreign patent relates to the date of issue 
and not that of application of the domestic patent, and 
this much vexed question is now before the Supreme Court 
of the United States for final decision on appeal. Patents 
which may have actually expired by virtue of the statutes 
in force prior to the passage of the act are however ex- 
cepted from its provisions. Among the provisions affecting 
the practice in the Patent Office, is one reducing the period 
of time allowed for amendment after action in the Office, on 
applications herereafter filed, from two years to six months. 
Licenses are required to be recorded as well as assignments, 
a much-needed reform. There is now no statutory limit of 
the time during which an action for infringement must be 
commenced after the expiration of a patent ; this period is 
limited by the act to six years. Under the present law 
and practice, a complainant may bring suit to recover, at 
his option, either profits made by the infringer or damages 
suffered by himself; the new act permits him to recover 
both, and also provides that a verdict for the plaintiff shall 
in any event be for not less than two hundred and fifty 
dollars, exclusive of costs. Courts of equity are empowered 
to pass the title of patents by decree, when necessary to 
enforce the equitable rights of the parties, and such decree 
must be recorded in the Patent Office. Patentees are not 
permitted to bring suit for infringement against indi- 
viduals who have purchased infringing articles in good 
faith and in the open market for their own use, until the 
validity of the patent has first been established by decree 
of a court of competent jurisdiction, unless such person 
shall have refused to give the name and residence of the 
party from whom the infringing article was purchased. 
In any case, the remedy of the patentee against an innocent 
purchaser is limited to injunction, aud the cost must be 
paid by the plaintiff. There are a number of other minor 
provisions which need not be rehearsed. 

For the most part, the changes proposed seem to be in the 
right direction, and are such as will be likely, when rightly 
understood, to commend themselves both to patentees and 
to the public. Some abuses which have grown up under 
the present law and practice will be swept away if the new 
act becomes a law, and it is not, at first sight at least, ap- 
parent that it is likely to work any serious hardship to 
legitimate existing interests. 
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THE AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


Tak meeting of the Institute this month at Philadel- 
phia, promises to be one of unusual interest and importance 
as the programme already printed shows. The Institute is 
just completing the first ten years of its existence and 
entering upon a term of even greater usefulness and activ- 
ity. It has enjoyed steady prosperity for six or seven 
years past, and it now appears that 1893-4 will be its best 


year up to date. Mr. Pope, the secretary, informs us that . 


the number of new members who have qualified this year 
is 160 and that before the fiscal period ends this month, it 
will reach 175. This is a showing that might well be 
called magnificent, in view of the general state of depres- 
sion in all branches of electrical industry, and the fact 
that a great many electrical engineers have found it 
hard work to maintain their ground or gain a footing. 
The Institute will begin its second decade 800 strong, or 
far larger in membership than its most sanguine and de- 
voted friends dared hope a few years ago. 

That the Institute is so progressively flourishing is the 
best proof that could be given of the esteem in which it is 
held and the desire of all the members to second the efforts 
put forth by successive presidents and councils to pro- 
mote its dignity, influence and welfare. It is possible 
that a few mistakes may have been made by the manage- 
ment, as some of the more acute and vigorous of its 
critics allege, but these mistakes, if such were made, 
are assuredly nothing more than minor errors of 
judgment from which a society or an individual can 
hardly ever be absolutely free. On the whole, and 
throughout, it is safe and true to affirm that no technical 
body in this country has a higher, brighter, cleaner record 
as to its policy and its work, than the Institute; while 
perhaps there is none that has been freer from “cliques” 
or has sustained from first to last so little deserved adverse 
criticism. It is only to be hoped that as the years roll by, 
the newer men entrusted with its destinies will be even 
more zealous, if possible, than their predecessors, to promote 
its success and increase its usefulness as the national society 
of the electrical engineering profession in America. 

The meeting begins at 10 a. m., on May 15, and will last 
four days. 


A CONTACT RAIL, STORAGE BATTERY RAILWAY. 


We devote considerable space this week to an illustrated 
description of the Johnson- Lundell electric railway system, 
which has been under experimental test in this city for 
‘some months past. To all appearances, it is a most im- 
portant advance in the art, combining very ingeniously all 
the great advantages of both the closed conduit method 
and the storage battery car, and abolishing at one stroke 
all the evils of the overhead wire. Moreover, several new 
features are introduced in the car, which has but one motor 
specially geared in such a way as to obtain the benefits 
of series-parallel control, with an ability to govern the 
motion of the car entirely through the switch handle. A 
system so thoroughly and cleverly worked out as this seems 
to be, makes a strong bid for the public favor denied the 
trolley. 


THE ELECTRICAL ENGINEER. 


413 


LETTERS TO THE EDITOR. 


CONNECTING FIELD MAGNETS TO BUS BARS. 


In Mr. Van Nuis’ article on Connecting Field Magnets to Bus 
Bars” in your issue of May 2, he remarks that the method shown 
in my sketch (ELEC. ENGR., April 11, 1894) combines the field 
switch with the rheostat in such a way as to bring the opposite 
poles of a circuit into dangerous proximity.” Why into ger- 
ous proximity? The poles are no nearer together than in the 
double-pole main switches generally used on switchboards. 

When a machine is to be shut down by the arrangement shown 
in my sketch the lever passes off the last rheostat point before 
making contact with the short . but even if con- 
tact were made with both points at once the cirouit is only closed 
through the entire resistance of the rheostat which is sufficient to 
prevent considerable flow of current. 

As to the increased complication and cost of the rheostat, it 
consists in one extra contact point and one extra binding post. 

WII. A. ANTHONY, 

VINELAND, N. J., May 8, 1894. 


PATENT NOTES. 


PROF. FORBES’ DYNAMO PATENTS. 


which are said to embody some of ee features of the 


1 having the armature stationary, especially if the 


The next three objects were all attained by one simple expedi- 
ent. These were (1) to get mechanical security having in mind 
the enormous centrifugal forces at a speed of 250 revolutions a 
minute; (2) to have a maximum of fly-wheel momentum with a 
minimum: of weight, and (8) to prevent the magnetic pull from 
assisting centrifugal force to rupture the revolving part. These 
were all attained by the simple expedient of making the revolving 
fields external to the armature. 

It is said that every one of the designs submitted to the Cata- 
ract Company had a separate fly-wheel which increased the weight 
to be supported by the hydraulic piston in the turbine beyond 
what it was capable of N In all the desi the mag - 
netic pull between the field poles and the armatures helped centri- 
fugal force to break the Toyol Tog ‘part, and in those with revol- 
ving fields the field coils were held in by pole faces held in place 
by olta and keys, a source of weakness considering the high cen- 
trifugal forces. 

Owing to the great diameter of the revolving part there is a 
maximum momentum with minimum weight, and all need for a 
fiy-wheel is done away with. When the load is removed, and 
while the turbine-governor is cutting off the water, this enormous 
momentum prevents the machine from varying its speed unduly. 
Moreover, the magnetic pull between the pole peoe and armature 
diminishes very appreciably the tendency of the centrifugal force 
to break the yy eel; while the pole pieces and their coils are 
all held securely by the centrif force against the interior of 
the ring which forms at once the fiy-wheel for the turbine 
governor, and the yoke for the field magnets. Further, the cen- 
tral armature being fixed can be wound for very high electric 


pressures, 

Of the two other patents issued at the same time to Prof. Forbes 
one refers to the notching of the armature to hold two types of 
coils which overlap each other; and the other a method of enclos- 
ing the armature coils with an envelope and circulating oil through 
the coils, to carry off the heat and to provide for high insulation. 


MR. H. NEwMAN LAWRENCE, M. I. E. E., is to lecture before 
the Department of Electricity of the Brooklyn Institute on May 
22, on electro-therapeutic. 1 subjects. which will be treated 
broadly popular way. 


1. See abstract Tum ELECTRICAL ENGINEER, Dec. 20, 1898, et geg.; illustra. 
tions, March 14, 1804. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


THE JOHNSON-LUNDELL ELECTRIC RAILWAY 
SYSTEM. 


THE rapid advances of late years in the domain of street rail- 
ways have wiped out the horse, and have left the field to the 
rivalry of but the cable and the trolley. To both of these, the 
public raises objections which increase yearly in bitterness and iu 
sound argument, and for both a successor is earnestly looked. 
These are plain facts within the knowledge of every resident of a 
large city. The cable, it is admitted, is not only expensive in its 
first cost, but has a fatal interdependence as the result of which a 
slight casual imperfection at any point immediately paralyses the 
whole service, even when a duplicate cable is provided. Its vag- 
aries, when trouble happens, are well known, and no city in 
which the cable has been introduced escapes the sensational spec- 
tacle of cars running wildly along its principal thoroughfares, 
spreading disaster right and left, until the power house can be 
notified to shut down, when miles and miles of unaffected track 
are also thrown into disuse. A cable car must go forward or not 
at all, and the consequent obstruction or dislocation of street 
traffic becomes daily more apparent to everybody. 

The defects of the trolley are also well known and their 


recognition has led to the quest, by numerous inventors, for 


a method which shall do away with the entire overhead 
structure. This has been attempted in various ways by 


TRACK OF JOHNSON-LUNDELL ELECTRIC ROAD IN WINTER. 


the devising of underground railway systems which may be 
broadly divided into two classes, namely, the open conduit and the 
closed conduit. In the former, the current feeding conductor is 
put in electric connection with the car by means of a plow” or 
other contact device but always requiring an open slot which 
allows water and mud and other street debris to enter the conduit 
and for the removal of which special provision must be made. 
Besides this, where bare conductors are used there is the constant 
source of loss and trouble due to leakage from moisture. Asa 
consequence, we find not a few devoting their attention to the sec- 
ond type, the closed conduit, but up to the present time none so 
far suggested has met with sufficient favor to lead to its perma- 
nent adoption on an actual road. 
izing the necessity of a closed conduit type for city 
traffic and not unmindful of the difficulties to be overcome, Mr. 
E. H. Johnson, the pioneer associate of Mr. Frank J. Sprague in 
the electric railway industry, together with Mr. Robert Lundell, 
some time since set about to devise such a system, keeping in 
mind the following salient features : 1. To dispense with all over - 
head wires. 2. To replace it by a system of wiring which shall 
essentially duplicate or imitate that of the former trolley lines, 
but shall all be out of the way and out of sight under the street 
paving. 8. The car to have all the advantages of an automo- 
ile vehicle, in case current from the distant power house shall be 
shut off temporarily from any cause, or dislocated at any point. 


4. That under any and all conditions the car shall be under the 
highest degree of control. 

These conditions, it will be admitted, are of the most exacting 
nature, but it is believed that they have been met and their suc- 
cess demonstrated in the short experimental road which has been 


= . ay IS a if. 3 
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SwITrCRH Box UNCOVERED, JOHNSON LUNDELL ELECTRIC RAILWAY. 


in continuous operation in New York during the past winter, 
and of which we give several illustrations. 

The track runs around a whole city block, with stiff grades and 
with curves of necessarily short radius. The power house is at 
the foot of the hill and at the centre of that section of the track or 
circuit. The generating plant comprises a vertical engine driving 
directly a pair of Lundell dynamos, the unit being such that it 
could be enlarged on exactly the same ay een up to any size 
for any road. By means of the Interior Conduit 5 iron 
tube. current is carried to the track at the a sip points of feeding, 
and is distributed without any loss due to age or conduction, 
owing to the high insulation of the ducts. 


SwItcH Box THROWN BACK, JOHNSON-LUNDELL ELECTRIO ROAD. 


The track itself is of ordinary construction as to the rails. 
Between the rails it is asphalted or paved—examples of both are 
shown—and paralleling the rails lies a conducting bar or strip of 
metal embedded in the asphalt. The bar is level with the surface, 
and is divided up into sections with insulating blocks of stone or 
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other material between them. Just outside the single track, or underneath a literal counterpart or reproduction of the trolley 
system, so far as the track itself goes. There is one great differ- 


midway between the double tracks, are plain boxes with iron 
covera flush with the street surface. In these boxes are electro- ence, however, which the eye does not reveal. The trolley sys- 


APPEARANCE OF JOHNSON-LUNDELL ELECTRIC RAILWAY TRACK, SHOWING THIRD RAIL IN CENTRE. | 


magnetic devices which deliver current to each section as the car tem is alive throughout. This is not alive anywhere except at the 
int over which the car is passing. The difference of potential 


comes along, and then lie dead until the succeeding car rolls up. 1 
These switch boxes are watertight and each box governs its par- tween the two exposed sides of the circuit between which the car 
ticular sections of track. . moves is nil; hence there is no danger to horse or passer-by. 


s POWER PLANT, JOHNSON-LUNDELL ELECTRIC RoaD, New YORK CITY. 


The car carries a pick-up rubbing brush which leads the cur- We next notice the car, whose mechanism is shown diagram- 
rent into the motor and which takes the place, or fulfilsthe matically. In the first place it is noteworthy that the car has but 
function of the trolley wheel. In fact, if a man were to stand one motor, a feature toward which all the first class electrical in- 
on his head, and if paving stones were made of glass, he would see ventors have been directing their energies for years. This motor 
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is central under the car and drives on each axle by means of bevel 
gear, and with sprocket wheels and link chain in flexible connec- 
tion with the same. Its suspension is flexible, the bevels are 
boxed, the sprocket wheels and links mesh noiselessly; and thanks 
to the intervention of a bipartite screw coil in close relation to the 
armature shaft, the motor, though capable of instantaneous arrest 
or sudden starting, never starts or stops with a jerk. The motor 
is, moreover, iron cased and protected against dirt, stones, 
moisture, etc. 

Underneath the car is the steel brush which gathers up the cur- 
rent and passes it to the motor, the return being as usual through 
the rails, which are obviously harmless, as the conducting strip 
between them is only alive when a car is right over it. But the 
car is not dependent merely upon the supply of live current. 
Under the seats are frames holding a very simple, elementary 
form of lead storage battery, enough to furnish the voltage at 
which the motor runs—800 volts—and though with very few 
plates in each cell, giving considerable capacity. We have 
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ita smoothness of action can only be compared to that of a buffer 
working against an air cushion. 

Having in mind the abnormal] amount of current taken by street 
railway motors at starting, and the large motor capacity required 
% thas the Iad so picked ap grataaile, ‘The 
arrangemen su at the loa u y. e 
car is thus enabled to start off with 4 5 and the cur- 
rent consumption is cut down to that actually required to effect 
the necessary acceleration, and no more. The effect of this econ- 
omy in current required by the motor is reflected back directly to 
the power house and to the coal pile. 

stated above, the Johnson-Lundell car and underground sys- 
tem has been in continuous operation since the ing of the 
winter just past and thus far no defects or difficulties of any kind 
have developed. Our engravings are made from photographs 
taken during the winter. The car ran through thick snow, and 
switch boxes were aia. ese T opened and exposed without any dis- 
turbing effect. The severe trials to which it has been successfully 
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JOHNSON-LUNDELL RAILWAY MOTOR—PLAN AND ELEVATIONS. 


here at once a combination of great value. The batteries 
always remain in place and are not changed and need practically 
no attention; but at a moment's notice they furnish current 
and can the car through any emergencies. The bat- 
teries also play one or two parts in the internal economy 
of the car—“ picking up the circuit” for a second when it starts; 
lighting the car, etc. But their great value lies in the fact that 
they render the car at once self-contained and dispense with the 
usual costly, complicated and troublesome wiring at crossings, 
switches, steam-railway tracks, etc. If the car has not sufficient 
headway to run over a crossing, the battery will do that, and if 
nonesa. keep the car going for several miles should it be de- 
prived of central station current or even put on a line that is with- 
out electricity. 

Another valuable feature of the Johnson-Lundell system is the 
method of car control which is effected by the movement of but a 
single lever in charge of the motorman. The movements of this 
lever not only bring about the electrical changes that control the 
varying 8 sof the car but they also replace the brake, since 
the car is brought to a stop by electrical means entirely, the motor 
being converted into a generator and delivering current to the 
line. This method of braking is not only highly economical but 


subjected would seem to indicate that the Johnson-Lundell sys- 
tem, which is being introduced by the lnterior Conduit and Insu- 
lation Co., of B street, N. Y., offers a practical solution of the 
most important problem now confronting electric railway com- 


panies. 


ELECTRIC RAILWAY WORK IN MARYLAND. 


Arrangements have been completed for constructing the Pikes- 
ville, Reisterstown and Emory Grove Electric Railway. Henry 
A. Parr will be president of the new road. 

The total authorized issue of bonds is $250,000 and of stock 
2,500 shares, at a of $100. Under the existing agreement no 
more than $185,000 of the authorized issue of bonds are to be sold 
until the road is completed and ready for operation. The bonds 
are to bear interest at 5 per cent. and are redeemable in forty 


ears. 

The total length of the pro road will be 1044 miles. It 
will start from the terminus of the Pimlico and Pikesville electric 
road at Pikesville. The electric line will follow the turnpike 
from this point through Cross Keys, Owings’s Mills, Smoketown, 
Reisterstown and thence to Glyndon and Emory Grove. 


and one 


. May 9, 1894.) 


THE PROPOSED NEW YORK—PHILADELPHIA RAILWAY. 


The May number of Tra tation of this city devotes con- 
siderable s to the description of the electric railway which it 
is pro to build between New York and Philadelphia, and 

rinte, as a supplement, a large map of the route. The Central 

ersey Traction Company, with headquarters at 2 Wall street, has 
been organized and the officers and directors elected are: Hon. 
Frank A. Magowan of Trenton, president; ex-Sheriff E. W. 
Hine, of Newark, vice-president ; H. Baldwin of 
Newark, secretary ; James H. Darrah of Trenton, treasurer ; 
George G. Crosby of New York, J. H. Tingley of Rahway, and 
Joseph Reall of Bloomfield, N. J., directors. A charter will at 
once be secured in Pennsylvania for the line between Trenton and 
Philadelphia, via Bristol, Holmesburg and Frankford, probably 
connecting with the proposed electric railway at the latter point, 
well within the city limite to 9th and Market streets, the business 
centre of Parade Ir and within a few blocks of the Pennsyl- 
vania and Reading Railroad stations. This line will connect the 
Consolidated Traction Company’s roads in Jersey City and Newark 
with the Philadelphia Traction Com ys lines in Philadelphia, 
both of these roada being controlled by the same interests. 

The plan is not only to construct a 1 line of electric 
railway to connect the principal points in the State of New Jersey 
with each other, and with New York and Philadelphia, but to 
consolidate the local lines in different places into one system. 
These lines embrace about seventy miles of paying roads, outside 
of Jersey an and Newark, and their value will be greatly in- 
creased by the earnings effected through consolidation, and by 
the increase of business from the through line. 


MISCELLANEOUS. 


MAGNETIC QUALITIES OF IRON. 
BY J. A. EWING, F.R.8. AND MISS HELEN G. KLAASSEN, 


In this paper the authors describe a series of experiments on 
rings by the ballistic method, and dealing mainly with the effects 
of cyclic variations in yeas, Seer force. A modified method of 
testing was employed which, while requiring only ous current 

etizing coil, retains the advantage that each point 
in the cycle is reached by a single step from the end of the cycle, 
A section at the end of the paper relates to the molecular theory 
of magnetization, and its uacy to explain the characteristic 
manifestations of magnetic h a A 

The results of these tests lead the authors to make the follow- 
ing comments on Steinmetz’s ‘‘ Law of Hysteresis ” : 

In a paper read before the American Institute of Electrical 
Engineers“ on the Law of Hysteresis,” Mr. C. P. Steinmetz has 
discussed certain experiments on the relation of f Hd I| to B, 
and contends that the empirical formula 


Hdl=m7B *, 


where is a constant factor, is in good agreement with the results 
of experiment. From the figures Mr. Steinmetz gives, and from 
those which our own experiments supply, it appears that within 
a certain range of values of B this formula may be taken as giving 
a fairly close eee to the real value of / H d l. Asan 
empirical formula of the kind is of use to designers of trans- 
formers, we have been at some pains to examine how nearly and 
within what a formula of this type may be taken to 
a the facts. It will suffice to refer to one example in some 
e 


Taking Ring IV. (thin sheet iron) for which we have a numerous 
and very consistent series of determination of H d |, extending 
from B = 48 to B = 14,720, we have tested the constancy of the 
index e in the formula 


Jualævs— 


by porns log B in relation to log fH d l. 
om B = 2,000 to B = 8,000, the curve obtained in this way is 
a good ight line giving the value 1.475 for the index e, and 
0.01 for 7. hen B is about 8,000 the inclination of the line 
changes, and from B = 8,000 to B = 14,000 we again obtain very 
nearly a straight line giving e = 1.70 and 7 = 0.00184. Again, 
the measurements obtained from the small cycle tests of Ring IV., 
show that from B = 200 toB = 500 the curve of log B and log 
f H d | is very closely a straight line, giving e = 1.9. Where B is 
above 500 the gradient of the line gradually changes. Taking the 
region from B = 500 to B = 1,000 the value of e is 1.68, while from 

B = 1,000 to B = 2,000 it is 1.55. 

From these results it is clear that no formula of the type under 
consideration, with a constant index e will serve to ri ikea the 
accuracy. 


results within anything like the limits of experimen 


1. Abstract of a paper read before the Royal Society. 
2. Transactions of the Institute, January 19, 1802, vol. 9, p. 3. 
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The index by being 2 or nearly 2, (a result which follows 
also from Ray 's experiments). the ring referred to, 
this decreases to about 1.47 in the region of high permeability, 
and then increases again to 1.7 when the * wendepunkt” is passed. 
The changes in the index, indeed, correspond to the passage from 
one to another of the familiar successive stages in the process of 
magnetization ; comparatively high values of the index.are found 
first in the initial stage of low 55 and again in the 
stage of strong magnetization when the permeability is reduced 
by the approach towards saturation, while in the intermediate 
stage where the curve of B and H is steep the index is decidedly 
low. The well marked changes of gradient curve which charac- 
terize the magnetizing are accompanied by scarcely less well 
defined changes on the part of the index e and the factor 7 in the 
empirical forniula devised by Mr. Steinmetz. 

hile, therefore, a formula of this type cannot be admitted to 
have any physical significance, it may still be serviceable in giving 
rough approximations for the p of the electrical engineer. 
Though the formula is by no means to be accepted as an equation 
to the actual curve of d H d | and B, the curve which it gives by a 
suitable choice of index e and factor 7 lies fairly close to the 
actual curve, intersecting it at an intermediate point as well as at 
two extremes. And it is the case that an index of 1.6, or a number 
approximating to that, gives a curve lying generally in the neigh- 
borhood of the true curve throughout the range of B, which is of 
most practical importance. In the case of our Ring IV., for 
instance, the formula 


Hd! = 0.0084 B1˙6 


give values of TH di which are nowhere (within the range of 
these experiments) so grossly divergent from the truth as to unfit 
them for use in calculations connected with transformer design. 

The divergence becomes considerable at the top of the range, 
but elsewhere the agreement is fair. It should, however, be 
observed that if we to make the curve given by the empirical 
formula coincide with the real curve throughout any short part of 
its range, other, and often very different values must be given 
to e and 7. Thus, if the from B = 2,000 to B = 8,000 only is 
considered —a part which includes those values of B which are 
usual in transformer cores the formula f H di = 0.001 B1·475 will 
express the results very much more closely. 

Throughout this not inconsiderable range of magnetization 
(the region, namely, of high permeability) the agreement is good 
but other emp constants are required to fit the earlier, an 
again the latter parts of the curve. 


TRANSPARENT CONDUCTING SCREENS FOR ELECTRIC AND 
OTHER APPARATUS.! 


BY w. E. AYRTON, F.R.S., PAST-PRESIDENT, AND T, MATHER, 
ASSOCIATE, , 


It is well known that electrostatic instruments require to be 
screened from outside electric disturbance, in order that their 
indications may be correct; but it is not so generally recognized 
that instruments intended to measure small forces, such as certain 
types of electro-magnetic voltmeters, delicate vacuum gauges, etc., 
are liable to give wrong readings from an electric attraction being 
exerted on the pointer, such as is produced by the glass cover 
when it is touched or cleaned. 

The authors then showed, how, by merely stroking the outside 
of the glass cover of a 100 volt voltmeter, unconnected, the 
pointer would indicate 80 volts; and when connected to 100 volt 
mains would only indicate 40 volts. 

Hon d next considered whether it was not possible to make a 
perfectly ee conducting screen, so that, while the elec- 
trostatic screen gof the pointer should be practically perfect, the 
pointer and dial should be as easily seen as if the screen were not 
present. After much experimenting, they arrived at the following 
two methods of coating a glass cover, or shade, which gives per- 
fectly satisfac results :— 

o. 1.—Dissolve M ounce of transparent gelatine in 1 ounce of 
160 0 acetic acid by heating them together in a water bath at 
00° O. To this solution add half the volume of dilute sulphuric 
acid which has been prepared by mixing 1 part of strong acid with 
8 of distilled water by volume, and apply the mixture while still 
warm to the glass shade, which shoul previously polished and 
be warm. When this film has become very nearly hard, apply over 
it a coating of Griffith’s anti-sulphuric enamel. 

Method No. 2.—Thin the ee solution, prepared in the 
manner previous y described, by the addition of acetic acid (say 
2 volumes of acid to 1 of tho solution), and, after polishing the 

lass, float this thinned solution over the glass cold. Drive off 

e excess of acetic acid by warming, allow the glass to cool, and 
repeat the floa rocess, say, twice. Thin the anti-sulphuric 
enamel by the addition of ether, and float it over the gelatine 


3. Phil. Mag., March 1887. 
1. Abstract of a papor read before the London Institution of Electrical 
Engineers, April 12, 
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layer applied as just described. the ether by heating, and 
apply a second layer of this thinned anti-sulphuric enamel. 
ith experience a layer can be appli , either according to 
method No. 1 or No. 2, so that, when finished, it is quite hard to 
the touch, and so transparent that it is only by looking at the 
gla plate obliquely that the presence of the varnish can be 
etected. It is also so E J that when a P.D. of eeveral 
thousand volts, alternating with a frequency of 200, is set up be- 
tween the needle and inductors of one of our electrostatic volt- 
meters, the pointer, which is metallically part of the needle, is not 
visibly attracted by a metallic rod held just outside the glass close 
to the pointer, this metallic rod being electrically connected. with 
the stationary inductors. 


ELECTRIC DISCHARGE THROUGH GASES. 


Pror. J. J. THOMSON recently delivered a lecture at the Royal 
Institution on Some Properties of the Electric Discharge through 


The author first dwelt on the association between many chem- 
ical and electrical effects. Of recent years the number of elec- 
trical phenomena which were inse bly connected with chemical 
action, had increased so much that they could venture to hope 
that some of the most important questions in chemistry and elec- 
tricity would be recognized as being but different aspects of the 
same phenomenon. No phenomena were more suited to prove 
the connection between electrical and chemical effects than those 
which formed the subject of his remarks that evening, for here 
they had got matter in a state in which its laws were most accu- 
rately known, and the electrical effects were rendered more easy 
of accessibility. In other words, they obtained ocular and not 
circumstantial evidence of what was going on. The lecturer next 


DOUBLE ARC ELECTRIC DISCHARGE., 


went on to consider some of the phenomena connected with the 
transference of the electric discharge from gas to the electrode, 
and some properties of the discharge when it was confined in the 
whole of its course to the gas, and when it passed from the metal 
into the gas or from the gas into the metal. A great deal of 
information could be got on these pon if they observed a dis- 
charge through a very long tube. He had observed, by means of 
a rapidly rotating mirror, the discharge in a tube 50 feet long. 
From the ap nce in the mirror it was evident that the 
luminosity started at the positive electrode, and then swept down 
the tube with enormous velocity. When the discharge got near 
the negative electrode, its progress was checked, that is, there ap- 
to be a reluctance to enter the electrode, and the luminosity 

ingered for some appreciable time. This reluctance of the electric 
discharge to pass from the gas into a metallic electrode was further 
exemplified by means of experiments. In one of the experiments 
a bulb was used into which two electrodes projected; these 
electrodes were connected to the terminals of a high tension alter- 
nating current transformer. The spark did not pass from one end 
of the electrode to that of the other, but followed the gas as lon 
as possible, and impinged at the place where the electrode join 
the glass bulb. curious effect of a double arc is shown in the 
accompanying illustration. 

The difficulty electricity experienced in getting from a gas to 
the electrode sa iv he a great deal on the nature of the gas and 
the electrode. The lecturer then proceeded to show this by means 
of experiments. Oxygen gavea strong positive electrification, 
while with hydrogen it was different. The electric discharge from 
an oxidized copper electrode in hydrogen was negative till the 
oxide was reduced, when it became positive. Of the gases them- 
selves he had found that oxygen gave astrong positive electrifica- 
son, while with hydrogen it was different in various parts of the 

ulb. 

The transference from gas to electrodes, said the lecturer, was 
facilitated by chemical combination between the gas and the elec- 
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markable when it is understood that about one week 


how many lights were required, nor how the man 
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trodes. They might go further and say that something of the 
nature of chemical combination between those two was necessary 
for the transference of electricity. Passing on to consider the 
discharge through gases without electrodes the lecturer deduoed 
the conclusion that the conductivity of gases at a certain d 

of rarefaction was ter than that of any metal, and almost in- 
finitely greater, molecule for molecule. For the purpose of these 
latter experiments Prof. Thomson used the outsides of two Ley- 
den jars, the insides of which were connected to a Wimshurst 
machine, A wire connecting them externally was made into a 


coil, in the centre of which were placed bulbs containing the gases 


to be experimented upon. When the two gases were to be com- 
pared two coils were employed. 

Another interesting experiment was that of a bulb placed inside 
another, the latter of which retained traces of mercury vapor; the 


discharge at first took place in the interior bulb, but upon increas- 


ing the density of the mercury vapor by slow heating the dis- 
charge took place in the space between the two bulbs. The con- 
cluding experiment showed the influence of a magnetic field on 


. the electric discharge. . 


THE LIGHTING OF “UTOPIA, LIMITED.” 


The Broadway Theatre has at present what is oe the 
finest example of stage wiring in the city. This is the more e 
tween the placing of the order and the completion of the work, 
at the end of which time the Board of Fire Underwriters gave it 
their approval without change on the first inspection. 

Those who have seen the production of Utopia, Limited 
will remember the brilliant, almost startling, effect of the light- 
ing in the second act, but probably few realize the amount of 
labor and careful attention to detail that has been e ded to 
bring about the result. The lighting in this act is wholly decora- 
tive; there are no changes, and after the curtain rises the switches 
are not touched until it falls again; but all this time nearly 450 
lamps in borders, wings, foot lights, and flies and on the hangings of 
the audience chamber and the throne shed a perfect blaze of light 
upon every nook and corner of the stage; a light more powerful 
than intense, however, and entirely without any unpleasant 


glare. 
The work was all done from a photograph and a very bad pe 
tograph at that) taken by flash light in London after one of the 
performances there. This was put in the hands of James Stewart, 
the electrician, with instructions to duplicate it. He had about two 
weeks to do so and immediately went to work. He did not 5 
ent ex- 
pee him to arrange them but his ience of theatre lighting 

ad taught him not to let a little thing like that trouble him much, 
and he has succeeded, it is said by the London actors, in far sur- 
passing the original. 

In the first place there is not a particle of ‘temporary work” 
in the entire installation. Washburn & Moen white core wire 
and flexible cord are used, the latter rubber-covered on both 
legs and the former run in heavy moulding. The sockets are of 
the Edison pattern and the circuits are controlled by a 200 am- 
pere Ajax triple pole switch and numerous Bryant covered cut-outs. 

here are 18 stage pockets to which current is led from the dyna- 
mo room by means of 1,000 feet of No. 0 main, besides which 
500 feet of No. 8 flexible cable runs from the fiy gallery to the 
borders, and 8,000 feet of No. 14 wire and 1,500 feet of flexible 
cord has been required ; the former for the wiring concealed in 
the mouldings and the latter to connect the eta, etc. On each 
border is a cut-out from which circuits are distributed to smaller 
cutouts each controlling a circuit of no more than six lights de- 
nding from the edge of the border and lighting the flower 
ts and ornamental pendants. A large wooden frame is 
fastened against the back of each border and serves the useful 
purpose of holding more securely the cut-outs and moulding and 
also keeping the lamps away from the scenery. The supplies 
were all furnished by J. Jones & Son, of 67 Cortlandt street, this 
city, through their representative, Mr. -J. C. Moulton, who has 
had a wide experience in this class of work, and everything was 
done under the personal supervision of Mr. Stewart. f 

The three wire system is sp ny Ait throughout. Current is 
generated by two No. 12 Edison dynamos in the basement driven 
by Armington & Sims engines, and a double throw switch is pro- 
vided to cut in the street circuit instantly in case of a breakdown. 


The house wiring is enclosed in brass interior conduit, and every 


part of the system is ularly tested to avoid the possibility of 
trouble. The electric gas lighting circuits are also regularly tested, 
and the house can be thus lighted instantly in the very improb- 
able event of both the street current and the theatre plant giving 
out at the same time. 

The utmost discipline prevails throughout the lighting depart- 
ment, and strict records are kept of the condition of circuits, date 
of repairs, date of renewing each lamp, etc., so that the chief 
electrician has at his finger’s end all the data relating to every 
branch of the work for which he is responsible, ae 


Pree — — 
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TRIPHASE POWER TRANSMISSION AT COLUMBIA 
MILLS, COLUMBIA, S. C. 


On Tuesday, April 24, there was started in Columbia, S. C., a 
power transmission plant of 5 interest, in the develop- 
ment of a new and important fleld in the application of electric 
* coe ee es baer ade 

e umbia s Company (an organization composed 
mainly of New England capital) have had in contemplation for 
some time the erection of a large cotton mill in Columbia, S. C., 
to take advantage of the situation as regards supplies, labor and a 
fine water power close to the town. Last year this enterprise was 
pushed to a conclusion, but on making the detailed plans for the 
work, it was found that owing to the situation of the power and 
land available for the mill purposes, it would be highly advantage- 
ous not to erect the mill directly at the power, but to transmit the 
energy for driving at a distance of about 800 feet. In connection 
with this, of course, all well known plans for delivery of power 
were carefully canvassed by the company, and by Lockwood, 
Greene & Company, their engineers. 

After careful consideration of all the various electrical and 
mechanical systems, the triphase system of the General Electric 
Co. was selected, with special view to the uniform speed to be 
obtained in the motors, and the total absence of commutators and 
collecting devices which might cause troublesome and dangerous 

king. To further increase the efficiency of the system, it was 
decided to couple the dynamos to their turbines directly, although 
the available head (25 feet) introduced a serious limitation in the 
possible speed. 

The total amount of power to be transmitted was over 1,000 
H. P. and it was decided to divide this into two units at the gen- 
erating station. Consequently two special slow-speed triphase 
REO were designed to meet the uirements of the case. 

ne of these machines of 500 K. w. capacity is shown in Fig. 1. 
It has forty poles and operates at a normal d of 108 revolutions 
per minute, giving thirty-six cycles upon the line, at a voltage of 
about 575 at the dynamo terminals. 

The armature is ten feetin diameter, and is of massive con- 
struction, It is of the iron-clad type and is wound with a single 
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station is connected with the mill by an und und conduit of 
planking, protected 37 phos and asphalt, the e wires being 
placed in position in a bedding of asphalt. The conduit thus con- 
structed restes on a blind drain, and is carried across the canal to 


the power house under a bridge which is there erected. 


Fia. 2. 


In the mill there are seventeen 65 m. P. motors, Fig 2, hung 
overhead and driving sections of line shafting with direct belting. 
The speed of the motors is 535 revolutions per minute, and varies 
less than 2 per cent. from full load to friction load. These ma- 
chines have neither commutators nor collecting rings,and even the 
armature rheostat requires almost no attention, inasmuch as it is 


Fid. 1.—SLOW SPEED TRIPHASE GENERATOR 


bar = slot, heavily insulated, a construction which gives practi- 
cal freedom from burnouts and other electrical difficulties. The 
total weight of the machine is about 100,000 pounds. 
Two of these huge machines were completed in the early 

of the present year and shipped to Columbia, where the turbines 
were nearly ready to receive them. The power plant consists of 
two pairs’of 48 inch cylinder gate Victor turbines made by the 
Stil well-Bierce & Smith-Vaile Co., (illustrated in our last week's is- 
use), which are directly connected tothe generators. The generating 


FOR POWER TRANSMISSION, COLUMBIA, 8. C. 


operated from the floor by means of a lever thrust into the switch 
socket. 

All interior wiring is in conduit tubing, and the switches are 
boxed in. In addition to the motors, several hundred lights are 
wired in the mill, and can be operated either from the main cir- 
cuit or in part from either of the two 25 H. P. exciters which were 
provided with surplus capacity with this object in view. The 
mill is not {yet all in place, but on April 24, the big generators 
were started and the motors given a ry spin. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 
| ISSUED MAY 1, 1894. 
Accumulators : 


Storage wart al A. Phillips & J. B. Entz, Bridgeport, Conn., 518,968. 
une 

Em s two flat spirals of insulating wire placed with their edges together 
JJ ᷣ vTꝓuds ter O EA tex Arai, 
Soe Battery System, J. Trumpy, Hagen, Germany, 519,077, Filed Nov. 


The invention consists in provid auxiliary brushes at one or both sides of 
main brush and connecting . other and to tie iain 


es. 
Pana | 
Automatic Fire Alarm and Signal, L. A. & C. J. Werner, Boston, 
Mass., 519,218. Filed Feb. 7, 1894. 
Distribution :— 
System „ Distribution, F. Thomson, Lynn, Mass., 519,076. Filed 


The Invention in p the local generator in a vault and leading 
the main or circuit of high potential to it through conduits, while the second- 
ary wires lead are provided with ground contacts. 


Dynamos and Motors :— 
8 — rta Machine, G. Forbes, Niagara Falls, N. T., 518,944. Filed 
ug. U 
Claim 1 follows 


outside the armature rotated by means 
t, the spider and field forming a bell-shaped 


of a spider attached to the 

revol field magnet, with a monary ee 

ee me Machine, G. Forbes, Niagara Falls, N. T., 518,945. Filed 
Ug. 17. 


: The combination of an armature having parallel notches with two 
t of coils or solenoids having corresponding parallel sides, the ends of the 
ls of the second t being bent over the of tho armature and passing 
within and clear of coils of the first type. 
- Construction of Solenoids or Coils of Wire Used in Electric Machinery, G. 
Forbes, Niagara Falls, N. Y., 518,946. Filed Aug. 17, 1898. 
Claim 1 follows : 


The combination of a solenoid or coil with a close fitting 
1 and outlet for oil with a pump for maintaining a forced 
Feld Dec iger Electric Machines, A. Schmid, Allegheny, Pa., 519,007. 

Employs field > les composed of lamines of sheet iron with a frame ef cast 
iron ut them and certain of the laminæ projecting into the cast iron 


frame aigreater distance than the 
Self Exciling Constant Potential 


„ ha 
Mic dhe 


with the supplemental coilstand a conductor for 
coils with the field excideg colls. 
3 Motor, F. E. Herdman, Indianapolia, Ind., 519.116. Filed July 19, 


The invention consists in giving to the fields excessive at the time 
FFF reducing their as the motor 
ocreases its 


speed. 
Regulator for Electric Motors, F. E. Herdman, Indianapolis, Ind., 519,120. 
Filed Apl. 16, 1892. 
Similar in its object to No. 519,116. 
Electric 


Controli Device for Motors, F. E. Herdman, Indianapolis, Ind., 
519,121. ed July 19, 1802. 
C sty Oe a pence ve ng per 4e a F. E. Herd Indianapolis, Ind 
ontro e for Electr otors, F. erdman, i 
519,122. Filed July 19, 1892. 
Similar in its object to No. 519,116. 
875 ae Device for Electric Motors, F. E. Herdman, Indianapolis, Ind., 


Oct. 20, 1802. 

Electric Motos object to 3 F. E. Herdman. Indianapolis, Ind. 

ric Motor NG Apparatus, F. $ 

519,124. Filed Oct. 20, 1892. 8 
Similar in its object to No. 519,116. 

Fan. 8 1804. Brush, R. Kersberg, Hohenlimburg. Germany, 519,188. Filed 
an. A 
Com of a cloth of wire spirals screwing into one another. 

5 T Motor, E. E. Ries and G. J. Scott, timore, Md., 519,272. Filed 
uly 27, : 
Consists of several groups of sectional, laminated, and interlaced field 

neta ly , & concentric sectional laminated armature, t 

connections, and a commutator, 

Electric Generator, W. Baxter, Jr., 619,280. Filed May 12, 1891. 

Claim 4 follows: 

The combination of the frame, the field magnets mounted on the frame 
the shaft fixed rotatably in the frame, the armature and commutator 
on the shaft, the sleeve between the armature and commutator and the nut 
on the shaft, impinging against the commutator, whereby said armature 
and commutator are 
a Moor or Generator, W. Baxit JE 519,281. 1 5 May 12, 1891. 
elates to certain mechanical details of construction more especially 

á to tae commutator and brushes, 

en — 


Lam 


1 
Relates especially to the mechaniam for feeding and controlling the carbon 


3353 Electric Lamp, F. 8. Smith, Pittsburgh, Pa., 519,009. Filed 

The invention consists in emplo for the stopper a form of glass having 
E ly equal to that of iron, of which the 

2 wires com posed. 

Ele Arc Lamp, J. C. Fyfe, Chi III., 519,288. Filed Dec. 29, 1803. 

to the feeding mechanism of aro lampa using diso cartons. 
Miscellaneous :-— 

ame Elevator, F. E. Herdman, Indianapolis, Ind., 519,117. Filed Oot. 20, 


Means for Introducing Insulat Material Into Conduits, D. Jr. 
Philsdelphia Pa., Bid E. ‘Filed Nov 28, 1802. 8 
Railways and e age eta 2— 
Rlectric Conductor e Underground Conduits, D. E. Conner, Covington, 
Ky., 518,989. Filed Jan. 28, 1893. 
in . ith d pieces 

com n with a conductor a contact chain composed of or 

links hav ing a continuous wire or rod at their lower edges and means for 

loosely supporting said links below the conductor. 
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Trolley for Mestric Baiheaye, Q. W. Hooper, Rochester, 616,058. Filed 


to certain mechanical details of the trolley and yoke. 
Mlectric Railway Conductor Support, J.C. Heury, Westfield, N. J., 519,- 


116. Filed Sept. 97, 1880. . N ; 
Employs two working conductors, one divided and the other yield- 
ing supported above the point of division so as to pass through 
the on on the of the wolter.. 
3 Ratlway, W. B. Pur via, phia, Pa., 519,291. Filed Apl. 14. 
Employs a magnetizable conductor within a closed conduit the upper por- 
tion of which is uninsulated, and means for raising the conductor 
eee porekin oF ie COA On the OAT paadis: 
elegra — 
Relay, H. 8. L. Verley, Hoboken, N. J., 519,148. Filed Jan. 13, 1894. 
The invention consists in combining with the relay an auxiliary 
the maguet and adapted to act on the contact 
with the primary magnet. 


arm 
Telephones and Apparatus :— 
Telephone, E. V. Kolbassieff, Cronstadt, Russia, 518,950. Filed 21, 1893, - 
A transmitter and receiver especially adapted for use in divers’ helmets. 


LEOAI. Nores. 


THE INJUNCTION AGAINST THE OCONTO CO. SUSTAINED.— 
EDISON ELECTRIC LIGHT CO. vs. ELECTRIC MFG. CO. 
THE ap of the Electric Manufacturing Co. of Oconto, Wis., 

vs. The Edison Electric Light Co. (General Electric Co.) from the 

decision of the U. S. Circuit Court, which granted the Edison Co. 
an in junction pendente lite, came up before the U. S. Circuit 

Court of Appeals, which has just rendered a decision sustaining 

the decision of the court below, which thus enjoins the Oconto 

Co. from manufacturing incandescent lamps until final hearing. 
In the opinion which is written by Ju 5 the court 

holds with Judge Colt, in the Beacon case, t where the validity 

of a patent has sustained by prior adjudication, and especi- 
ally after a long, arduous and expensive litigation, the only 
question open upon motion for a preliminary injunction in a sub- 
sequent suit against another defendant, is the question of infringe- 
ment, the consideration of other defenses being postponed until 
final hearing ; the only epean to the rule being where the new 
evidence is of such a conclusive character that, if it had been 

introduced in the former case, it probably would have led to a 

different conclusion. i 
The court then discusses the alleged anticipation of Goebel and 

the evidence submitted to sustain the claim. The conclusions 

by the court are, that without assuming the story of 

Goebel’s invention to be untrue, it is surrounded by such an atmo- 

sphere of improbability that until it is thoroughly sifted and sus- 

tained upon final hearing, the claim ought not to be allowed to stand 
in the way of a patent which has already safely passed the ordeal 
of judicial scrutiny. 

THE FIELD ELECTRIC RAILWAY PATENT DECLARED INVALID., 

ELEC. RY. CO. OF U. s. vs. JAMAICA A BROOKLYN RY. CO. 
On May 3 Judge Townsend of the U. S. Circuit Court for the 


Eastern District of New York rendered a decision in the case of 


The Electric Railway Co. of the United States against the Jamaica 
and Brooklyn Railway Co., in favor oftthe defendante. This suit 
was N under the famous patent granted to Stephen D. 
Field, July 16, 1889, No. 407,188, the prinoipal claim of which 
reads as follows: 


upon and along said section of track, m 
mounted upon said vehicle for same and included in said circuit 
of conductors, and a circuit con evice placed upon said v 


ehicle, 

Judge Townsend holds that the evidence shows that the ele- 
ments of the combination were not new to the art and that they 
were embodied in a prior patent issued to Clark. 

The suit was defended by the General Electric Co. 


ANOTHER REFUSAL TO ENJOIN THE BUCKEYE ELECTRIC CO. 

Word reaches us from Cleveland as we go to press that Judge 
Ricks bas in refused the motion of the General Electric Co. to 
enjoin the Buckeye Electric Co., for incandescent lamp infringe- 
ment. 

M. 8. SHAPLEIGH has brought suit before Judge Dallas in the 
U. 8. Circuit Court at Philadelphia against the Chester Electric 
Light and Power Co. for infringement in the use of cut-outs 
similar to those made under his patents by the Emerson Electric 
Mfg. Co. of St. Louis. 


Mr. W. S. Hapaway, JR., is to lecture before the New York 
Electrical Society at Columbia College, on May 10, on some 
features of electric heating. The lecture promises to be one of the 
most interesting of a very successful season. 

On the evening of May 4, Mr. Alexander Jay Wurts, of the 
Westinghouse Co., delivered a lecture at Columbia College before 
the electrical engineering students on the subject of Non-Arcing 
Lightning Arresters.” . Wurts explained the theory of his 
now well known zinc cylinder arrester and showed a new type of 
apparatus intended 8 pre railway aora: Fae orn was 
illustrated by a number o oe ing experiments and the arresters 
were showa in operation. Mr. Wurts also delivered the same 
lecture before the Boston Society of Arts, on April 80. 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


ARC MACHINE WITH AUTOMATIC 
REGULATOR. 


THE accompanying illustration represents a constant current 
arc light ay ba with regulator, the invention of Mr. Forée Bain, 
and now being manufactured by the Great Western Manufac- 
turing Co., of Chicago. 

As will be seen, the fleld is of the salient pole, horse-shoe type, 
cast in one piece. The armature is large in diameter and is very 
strongly built ; it is of the Gramme type, having a large number 
of independent coils, by means of which a very steady current is 
. The brushes are of carbon and are so placed as to pro- 

uce a constant lap on the commutator. 5 

The automatic regulation is performed by the movement of the 
brushes around the commutator. The motor device employed for 
the movement of the brushes is operated by means of a small belt 
connecting the armature shaft to a larger pulley, as shown in the 
engraving ; by the rotation of this large pulley the ratchet bar is 
reciprocated. The ratchet bar carries a small ratchet, which is held 
out of engagement with the ratchet wheel by means of two 
elliptical springs on either side of the armature, placed between 
two pairs of electromagnets. The ratchet wheel is connected by 
means of a shaft, not shown in the engraving, to a small pinion 
zua engages with gearing cut on the rocker arm which carries 
the brushes. 


THE BAIN 


THE Barn ARO Macaine WITH AUTOMATIC REGULATOR. 


The directing device, shown under the connecting board, 
which is mounted on top of the dynamo, consists of a small iron 
bar suspended immediately over the armature. This ‘‘director” 
controls two contact devices, shown on the top of the connecting 
board, which operate to short circuit both electromagnets when the 
machine is working under normal conditions and is producing a 
current at which it has been adjusted. The thumb nut, on the right 
hand side of the engraving and just below the connecting board, 
illustrates a means of adjusting the strength of the current while 
the machine is in operation ; this thumb nut is connected by means 
of a bar and a spiral spring to the director bar, and tends to hold 
it in a position opposite to the position that the bar would assume 
by an increase of current in the armature. The operation of the 
device is as follows: 

When the machine is first started the spring connected to the 
controller pulls the controller bar into position approximately 
parallel with the path of the current circulating in the wires of 
the armature. When the current in the armature has assumed a 
given value, which has been predetermined by the tension of the 
spring, the deflecting bar is deflected from a line parallel with the 
current in the armature to a line slightly at an angle therewith. 
Before it has been deflected, however, to the position described, 
the contact above the deflecting bar has been opened by the deflect- 
ing bar being out of position it later assumes. When the machine is 
operating under normal conditions, an open contact above allows 
the current to pass through a pair of electromagnets on the right 
hand side of the armature, situated between the two pairs of elec- 
tromagnets. The current n in this pair of electromag- 
nets attracts the armature toward them and engages the ratchet 
device in the ratchet wheel and quickly gigs the ratchet wheel, in 
this case, in clockwise direction, which moves the brushes to a 
point on the commutator corresponding to the highest potential. 
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If the external resistance is such that the current may be main- 
tained with a lower voltage than the maximum of the dynamo, 
the current tends to rise above its normal value and the director 
is deflected to a still greater angle, which causes the contact con- 
trolling the electromagnets on the left hand side of the electro- 
magnetic armature to be closed; and at the same time, the con- 
tacts controlling the electromagnets on the left hand side of the 
armature are opened, allowing the current to pass through them, 
and they attract the armature, which causes the double ratchet 
to engage in the ratchet wheel in such a way as to cause it to 
move in an opposite direction from that just described; by this 
means the brushes are moved forward on the commutator to a 
point where the E. M. F. is just sufficient to maintain a constant 
current through the resistance contained in the circuit. : 

When the machine is operated through a circuit which remains 
substantially unchanged the brushes remain quiet and the only 
moving device is the crank wheel and the reciprocating bar, 
which holds the ratchet since the ratchet is held out of engage- 
ment until one or other pair of the electromagnets are energized. 
The director device may be adjusted at any time while the ma- 
chine is Spee so that it will maintain a constant current at 
any value within a range of 20 cent. of its rated ca- 
pacity, that is to say, it may be adjusted to deliver a current 20 
per cent. larger or 20 per cent. smaller than the rated capacity of 
the machine. 

The re tor is said to be very sensitive and at the same time 
very positive in operation, and to maintain a constant current 
independent of the number of lamps in circuit. The machine 
may be run indefinitely on an absolute short circuit without 
injurious results. | a 

The machine is very substantially constructed, has self oiling 
bearings, and is self contained, no outside device being necessary. 


MR. GIDDINGS AND THE BROWNELL & CO. 


Mr. C. M. Gmpimds, who has been for the past six years in 
charge of the Sioux City Engine Works, has recently connected 
himself with The Brownell & Company, of Dayton, Ohio, manu- 
facturers of boilers and engines. They have bought the exclusive 
right to manufacture under his patents, and have established a 
department of engineering under his supervision. The Brownell 
& Company will make a specialty of high grade automatic 
engines, both simple and compound, and have purchased the 
entire stock of drawings, patterns, finished and unfinished auto- 
matic ehgines of the Sioux City Engine Works. These engines 
are wel) known in the trade as the Russell single valve automatic. 
Mr. Giddings was in charge of their engineering department for 
four of the seven years he was with them, and while there 
designed and patented his governor and valve. The highest grade 
of workmanship and finish will be maintained in these engines, 
which have already obtained a high standing for their close regu- 
lation. The Brownell & Company have superior facilities in their 
boiler manufacturing department, and have recently added to their 
boiler shop equipment a set of 20 foot rolls, 18 inches in diameter, 
capan o of rolling the heaviest plate and making 20 foot boilers in 
two sheets. 


A COMPACT WESTINGHOUSE PLANT IN PITTSBURGH, PA. 


AN electric 5 plant has lately been installed in the 
new building of Heeren Brothers & Co., Pittsburgh, Pa., the in- 
stallation being very compact and complete throughout for one of 
its size. ö 

The outfit comprises two ‘‘ Kodaks,” consisting of two 10-18x10 
Westinghouse compound engines and two Westinghouse 56 k. W. 
multipolar generators, coupled direct to each other with the well 
known Westinghouse flexible couplings. The engines and gen- 
erators run at a speed of 320 R. P. M. The switch board is made 
with the main portion across the end of the room, with an angle 
at one side. This construction became necessary on account of 
the limited space; the main switches and all instruments are on 
the angle portion and all circuit switches, cut-outs, etc., are on the 
main body of the board. The board is of hard wood with all in- 
strument mountings of marble. The whole installation is artisti- 
cally and finely finished, and is considered the finest plant of its 
size yet installed in this section. When in operation the engines 
and generators are absolutely noiseless, due to the absence of 
belts. The space occupied by the two “Kodaks” and angle 
switch board is only 16“ by 19, with ample space around and be- 
tween each rig for handy operation of both dynamos, engines and 
switchboard apparatus. 

It was found neceasary when constructing one of the founda- 
tions to bridge over a building support footing, which was done 
by the use of heavy I beams carried across over this footing. This 
construction has proved very satisfactory, as there is no vibration 
felt in the building when either or both of the Kodaks” are in 
operation. i 

The installation was made by the Westinghouse Electric & Man- 
ufacturing Co., and Westinghouse, Church, Kerr & Co. 
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ELECTRICAL APPARATUS AND STEAM ENGINE PLANT 
WANTED BY THE WEST VIRGINIA UNIVERSITY. 


THB WEST VIRGINIA UNIVERSITY is building a Mechanical 
Laboratory adjacent to the Mechanical Shops, in which the light, 
heat and power plant of the University will be installed. Having 
this plant all under the same roof in the ment of Mechani- 
cal Engineering greatly increases the fucilities for instruction, as 
the whole plant will be available at any time for experimental 
work and special testing and investigation. 

The equipment will include a storage battery plant, arc and 
incandescent dynamos and motors, electrical testing and measur- 
ing instruments, simple and compound engines, installed so as to 
work as a triple expansion engine of 100 H. P.; exhaust steam and 
independent jet and surface condensers, compound pumping 
engines for reservoir service and duty tests; high pressure sec- 
tional boilers, set for coal and natural gas firing ; and the present 
equipment of standard engineering testing and measuring instru- 
ments and accessories will be materially increased. = 

The University is located at Morgantown, West Virginia, on 
the Monongahela River, and on the new link of the Baltimore & 
Ohio R. R., connecting the Pittsburgh and Wheeling lines. 

The University is ready to receive bids and estimates on all the 
above apparatus, which may be addressed to Prof. Wm. S. Aldrich, 
Director of the Department of Mechanic Arte. 


HARRY 8. SMITH & CO., LTD. 


About this season of the year the wise man 
him of the discomfort of the hot summer days and nights, and to 
provide for the future. The first thing to do, of course, is to buy 
an electric fan for each room or office, and have it ready to turn 
on as soon as it is needed. To lessen the burden of choosing the 
style or make most suitable to each case, Messrs. 8. Smith 
& Co., Ltd., of 607 Chestnut street, Philadelphia, have issued a 
twelve page catalogue presenting several types of fans and fan 
motors for both direct and alternating currents, for which they 
have the agency. Among these are the Crocker-Wheeler and 
Ries & Scott fan motors in various styles, and the Smith and 
La Rue ventilating fans. 

On the last of the catalogue also appears a well executed 
and life-like illustration of the Colvin desk telephone set, man- 
ufactured by the Interior Telephone Company of 208 Broadway, 
New York, and for which Harry S. Smith & Co. are the Phila- 
delphia agents. 


THE NEW BRUSH STATION, BALTIMORE, MD. 


The new electric light and power station for the Brush Elec- 
tric Light Co., of Baltimore, Md., will be one of the finest in the 
Southern states. The boiler room is 88 ft. wide by 129 ft. long. 
The dynamo room is 180 ft. square,—the floor space in the latter 
being entirely free from posts. The roofs are designed and built 
by the Berlin Iron Bridge Co., of East Berlin, Conn., and are 
made entirely of iron, covered with their patent anti-condensation 
corrugated iron roof covering. 


CUTTER’S ARC INSULATOR. 


Most arc lamp users have felt the 
need of a good device for insulating 
5 frame of ar lamps from the 

oisting rope or the supporting arm, 
so as to reduce the chances for 
grounds in wet weather. Many of 
the existing arc insulators and break 
insulators are readily covered with a 
film of moisture on rainy days, and 
therefore George Cutter, of Chi- 
cago, has devised a new form which 
seems to avoid this source of trouble. 
Our illustration shows the new type 
which is only twice the size of the 
cut. The insulator proper is made 
of hard rubber which is less likely 
than glass to have a film of moisture 
form on its surface. The double 
petticoat gives a good water drip, so 
that the moisture cannot readil 
creep across the lower surface. A 
parts are designed for amplestrength, 
the eye at the top and the snap-hook 
at the bottom being threaded into 
bushings which are moulded directly 
into the rubber. The whole device 
seems well suited to the needs of the 
case and Mr. Cutter is already find- 
ing a good market for it. 


Cutter’s Arc Insulator. 
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THE LATEST HILL SWITCHES. 


WE herewith illustrate one of the latest improvements in the 
switch line by the W. 8. Hill Electric Co., a patent for which has 
just been issued bearing the date of April 24, 1894. 

The first feature in the invention is the manner in which the 
two or more blades are secured to the yoke so as to obtain rigidity 
erp all ae the blades in pfoper alignment while the switch is 
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By the old method of securing the blades to the yoke (to which 
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THe New HILL. SWITCH. 


the handle is attached) by a single bolt or screw in each blade, 
there was nothing to prevent the twisting of the blades, thus 
areata: one to move in advance of the other, and as the two or 
more poles would not break in unison, excessive flashing would 
result. 

To overcome this defect and produce a more mechanical and 
substantial device, the outer ends of the blades and yoke have 
been broadened, and two screws or bolts inserted, thus securing 
the parts so rigidly that the blades must at all times move in 
unison, and all the blades leave the contacts at the same instant. 

The second feature consists in backing up the regular fiexible 
contacts B, by what they term 1 plates, A. It has 
heretofore been the custom to use nothing but the copper strips 
B, and these of necessity being flexible were liable to spring 
a by constant usage, thus impairing the contact and causing 
the parts to heat. By the method shown the flexibility is main- 
tained, and on account of the reinforcing plates the flexible con- 
tacts are always held in proper position, consequently the electri- 
cal connection between blade and contact is always kept perfect. 

It will also be seen that the carrying capacity of the flexible 
copper plates B, is increased 57 the reinforcing plate a, to the 
maximum of any other part of the circuit, preventing loss of cur- 
rent in the switch and heating and destruction of its contacts. 
Hundreds of these switches are now in use, and the value of the 
inventions embodied in them are becoming more and more appar- 
ent as the test of time is applied. 


THE MATHER ELECTRIC COMPANY. 


THE MATHER ELECTRIC COMPANY report the following sales of 
apparatus outside of their railway business during ten consecutive 
days recently :—Mass. Hospital for the Insane, Northampton, Mass., 
one 350 light and one 600 light dynamo; Eastern Yacht Club, Boston, 
Mass., one 250 light dyo mo: Wayne County House, Wayne, 
Mich., two 20 K. w. direct connected dynamos; S. N. Blake, 
Elmira, N. Y., one 850 light dynamo ; Sherman & Kopf, Detroit, 
Mich., one 250 light dynamo ; George Whitney Woolen Co., South 
Royalston, Mass., one 100 light dynamo; Syracuse Herald, Syra- 
cuse, N. Y., one 250 light dynamo ; Union Central Life Insurance 
Building, Buffalo, N. Y., one 450 light and one 250 light dynamo ; 
Patent Cereal Company, Geneva, N. Y., one 150 light dynamo; 
Crane Bros., Westfield, Mass., one 50 light dynamo; Hen 
hardt, New York City, one 150 light dynamo; Boston 
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oben: East Boston, Mass., one 50 h. p. slow speed motor; 
Phel reper’ Company, Springfield, Mass., one 50 h. p. slow 
8 motor; in Springfleld two 16 h. p. and one 1 h. p. motors, 


and 16 other motors, from 1 to 16 h. p., in various places. 
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AN ELECTRICAL ADVERTISING WAGON. 


THE accompanying illustration, Fig. 1, shows the electrically 

li a advertising wagon of Keith’s Union Square Theatre, New 
ork. 
E, 9 plates, ampere hours capacity, furnished by the Electric 
Storage Battery Company, of Philadelphia. The cells, shown in 
Fig. 2, are in four boxes, eight to the box, each box weighing, 
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Fic. 1.—KgEITH’s ELECTRIC SHOW W AGON. 


complete, about 400 lbs. Sixteen cells compose a set, which is in 
use on the wagon while the remaining set is being charged. 

The wagon is wired with extra heavy rubber-covered No. 12 
wire and a No. 14 specially made black silk cord runs from the 
wagon to the horses. The wagon carries fifteen 28 volt 16 c. p. 
DeKhotinsky lamps in Edison sockets, and each of the four horses 
carries two 80 volt 16 c. p. lamps of the same make in Swan sockets 
which are fastened between the ears and on the saddle. Bryant 
switches control the four circuits, two on the wagon and one each 
on the leaders and wheelers. The batteries are charged from the 
theatre plant in a small house built for the purpose in the rear of 
the main building. 

This outfit has been in charge of Mr. R. Burbank, electrician 
of the theatre, and has been running very satisfactorily since it 


FIG. 2.— BATTERIES IN KEITH’S ELECTRIC SHOW WAGON. 


was brought out in September, 1898. The wagon has been used 
in Boston, Providence, Philadelphia, Brooklyn, and New York, 
and has made extended trips through the suburbs of these cities. 
As an advertising novelty, it has been a great success and never 
fails to attract admiring attention. 


Mr. D. A. STARR, well known from his long connection with 
the Royal Electric Co., of Montreal, Canada, has severed his direct 
connection with that company. He has 5 opened an 
office in the Board of Trade Building, Montreal, and the best 
wishes of numerous friends for his future success. 


THE ELECTRICAL ENGINEER. 


Its equipment consists of 32 chloride accumulators of type 
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MICANITE CLOTH. 


It is always advantageous, in advertising a really good tbing, 
to exhibit the article itself, rather than deplete the gray matter of 
one’s brain thinking up a list of superlatives to adequately describe 
it. Besides, it is easier, and this is a labor-saving age. It is im- 
practicable, perhaps, in some instances, as it would be annoying, 
to find one’s desk covered each morning with generators, motors 
and engines sent out as samples by the manufacturers, and it is 
manifestly impossible in the case of inferior goods. 

The Mica Insulator Co., of 318 Water street, is fortunate in man- 
ufacturing a material not too cumbersome to be thus advertised and 
80 good that it can be allowed to speak for itself. The compan 
has sent to each of its friends a sample of Micanite cloth,” whic 
for general purposes is a most useful form of insulation. It has 
recently been greatly improved and is now said to be non-absorb- 
tive, to remain fiexible indefinitely and to combine a maximum 
amount of pure India mica with a minimum of thickness. It is 
pat up in rolls 82 inches wide and 16 feet long, and can, of course, 

cut into any shape to suit any conditions. A pair of trousers 
of this material which we are now wearing have retained their 
creases perfectly. 


THE CHICAGO SPARK ARRESTER. 


THE METROPOLITAN ELECTRIC COMPANY is introducing a new 
arc lamp spark arrester, known as the Chicago” and shown in 
the accompanying illustration. It is made to fit any system, 
either single or double carbon lamp. It is fastened by an adjust- 
able clamp to the lamp holder, inside or outside, and is arranged 
to open out, separating in the centre, so that, once in position, it 
is permanently fastened, and is easily opened to each side when- 
ever necessary to trim the carbons or change the globe. 

The cover is arranged to automatically open and close, as the 
carbon holder passes downward through two mica plates, which 
are hinged and balanced, and close immediately after the holder 
has passed through. While held at an angle during the time that 


THE CHICAGO SPARK ARRESTER. 


the holder is gradually being lowered by the consumption of the 
carbons, that is, about an hour, the device is so constructed that a 
draught is established, which draws the sparks away from the 
carbons, and the hood of the arrester is so placed that the sparks 
cannot escape. 

It is said that experts who have examined the Chicago”’ spark 
arrester pronounce it absolutely the best thing of its kind on the 
market to-day, and predict its very general use. 


THE WHITE ADJUSTABLE LAMP HOLDER. 


The adjustable lamp holders for incandescent lamps, manu- 
factured by O. C. White & Co. of Worcescester, Mass., and fully 
described in their illustrated catalogue, will be found a great con- 
venience in draughting rooms, machine shops, factories, offices 
and wherever it is necessary or desirable to change the position of 
the light easily and quickly. 

The foundation is a sectional ball and socketjoint on a base suited 
to the uired position, eitber the ceiling, wall, fioor, column or 
corner being available., This joint has received many awards and 
medals for its originality and value, especially from the Franklin 
Institute of Philadelphia, and the Mass. Charitable Mechanics’ 
Association of Boston. From the joint runs a tube of firm metal 
to a swivel joint which carries another metal tube, usually shorter 
than the first. This joint allows the extension and rotation of both 
armsin any direction. The vega ran wies pay through the short 
arm, which at its far end carries the amp (with its shield and 
shade if wanted) by a third joint which allows the lamp to be 
inclined at any angle. 

The combination of tubes and joints is a close copy of the 
human arm, with a ball and socket joint at the shoulder, a swivel 
joint at the elbow, and a wrist joint, and like the human hand the 
holder can bring its burden into any position within its sweep. 
Each joint of the mechanism has an elastic pressure, easily adjust- 
ed, which is enough to hold a heavy lamp and shade quite firmly, 
and still will yield to a moderate force when it is desired to change 
its position. All the working parts are of metal, made inter- 
changeable ; insulating bushings protect the conducting cords 
and ample provision is made for any possible wear by prolonged 
use. 
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WESTERN NOTES. 


AURORA, ILL. — The Brush Electric Light & Power Company 
has been dissolved and its charter surrendered. 


THE GLENOOE ELECTRIC Co. at Chicago was inco 
April 28d, Jno. I. Flanning, Sylvan Newhall and J. 
Capital stock is $3,000. 


THE ANSONIA ELECTRIC Co., Chicago.—Mr. J. B. Waller, the 
assignee, has concluded to continue the closing out sale of the 
above company for another month, fixing June lst as the day of 
closing up the business. 


MR. F. P. LITTLE, of F. P. Little & Co., Buffalo, was in Chicago 
recently looking after some business matters. Mr. Little reports a 
very gratifying increase in their supply business and a number of 
important orders for their alternating arc lamps. ' 


Mr. WILLARD E. WERMER, secretary of the Westport & Waldo 
Railway Company, of Kansas City, Mo., writes that his company 
is in the market for 300 tons of girder rail and an equal amount 
of T-rail of from §0 to 52 pounds. 


VALPARAISO, IND.—The city has granted a twenty-five years’ 
franchise for an electric light plant to E. C. Noe, of Chicago and 
E. 8. Tice, of Crown Point. The city will get forty incandescent 
AENA bas of charge. The plant will be in operation within six 
months, 


THE D'UNGER LONG DISTANCE TELEPHONE Co., Chicago, an- 
nounces that it is now prepared to he p tae hone exchanges with 
the D'Unger telephone appliances. . D'Unger, the inventor, 
states that this company will furnish telephones for exchange 
pu i on a small royalty, in consideration of which their 
icensees will be protected against any patent litigation. 


Tae CmOAGO EDISON Co. and the city have recently had some 


rated on 
Flanders. 


controversy in regard to the repairing of pavements in bad order 
om having been torn up by Edison Co. and others, the city 
re 


to issue any more permits for 5 in the streets 
until all defective pavements had been repaired. The Edison Co., 
finding its business jeopardized by the possibility of not getting 
any more permits, thereby being prevented from making neces- 
ay repairs to its lines, agreed to pay its portion of the nse 
re ey gas a check for its share of repairing Fifth Ave. and 
Adams St. 


THE ELECTRIC APPLIANCE COMPANY are meeting with great 
success in the introduction of the Packard Mogul Lamp in all the 
western territory and particularly in Chicago, where it has 
already, it is said, displaced arc lamps in a great many places and 
2 1 to f at A grent man y oore, hele De 1 

was origin ten principally for interior lighting it 
sears to have also inet with considerable favor for 9 5 Gok 
and is being thus used very successfully by a number of very 
rominent stations. The Electric Appliance Company have been 
busy during the past fow weeks ing possession of a largely 
increased floor space and extending their facilities for receiving 
and shipping goods ; particular attention being given to arrange- 
ments for the better handling of material in carload lots. 


Jas. I. AYER & Co., St. Louis, report that they have met with 
quite flattering succees in their engineering business since the 
concern was established, the first of the year. At present they 
have on hand the reconstruction of the Citizens Electric Light & 
Power Co., East St. Louis, the erection of the electric lighting 
pian for the Mercantile Club, St. Louis, also for J. L. Hudson's 
arge new clothing house in St. Louis, the overhauling of the 
plant of the Pastime Athletic Club, St. Louis, and are just com- 
pleting a report of the plants of the Metropolitan Electric Railway 
and the Springfield Electric Light Company at sition Fic Mo. 
This in addition to being 5 engineers for the Merchants’ 
Exchange of St. Louis, and for the lighting plant of B. F. Stevens, 
cpt Lake, Iowa, indicates a fair activity in business in St. 

uis. 


THE TROLLEY IN CHIOAGO. Electric Street Railway matters 
are still in a somewhat unsettled condition in this city. While 
the council committee reported in favor of an underground trol- 
ley system for the south side, the city council at its meeting on 
April 23, by a vote of 48 to 18, passed the ordinances authorizing 
the West Chicago St. Ry. Co. and the North Chicago St. Ry. Co. 
to operate their lines by overhead trolley wires. The ordinance 
had several amendments tacked on to it, one by which the over- 
head trolley is prohibited in the district bounded by the river on 
the north, the south branch on the west and Twelfth street on the 
south, also on any of their present cable lines. A new section was 
introduced and adopted compelling the street railway companies 
to furnish and maintain arc lights on every second post they may 
erect, (or at a distance of every 200 feet) within a radius of one 
mile from the city ball. It is etated upon reliable authority that 
these ordinances in their paeent form, will not be approved by 
the mayor, but from the solid two-thirds vote by which they were 
passed it is safe to assume that they will again A passed over the 
mayor's veto. 
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THE NATIONAL ELECTRIC Co., Eau Claire, Wis., have moved 


their Chicago office to the new Old Colony Building and are now 


nicely settled in their new quarters. Messrs. Horne & ' 
their general agents have just secured the contract for the incan- 
descent generators for the new Medinah Temple, 55 The 
equipment includes one 450 light and one 1,000 light machine. 


PHILADELPHIA NOTES. 


SIEMENS DYNAMOMETERS.—Owing to the rapidly growing 
amount of alternate current working, the demand for instruments 
to measure the strength of alternating currents has increased en- 
ormously in the near past. Although there have been many im- 
provements in the measurements of vol and power, no radical 
changes have been found 5 since the invention by Siemens 
of the dynamometer which bears his name. It remains standard, 
and with the exception the Thomson balance, perhaps the only 
reliable instrument for the measurements of alternating current 
strength. Many miaor improvements have been made upon the 
instrument, chiefly in the laboratory of Queen & Co., Philadel- 
phia, who are the sole American manufacturers. 


NEW ENGLAND NOTES. 


Mr. GEORGE H. Howarp, recently with the General Electric 
Co., has severed his connection with that company, and is now 
with the Royal Arc Electric Co. of New York City. 


THE PETTINGELL-ANDREWS Co. of Boston, are making rapid 
progress with their handsome new store on Federal street, and ex- 
pect to be able to move in in a week or ten days. When com- 
pleted this will be one of the handsomest electric supply stores in 
the country, and will be well worth a visit. 


THE DayY-MOBERG ELECTRIC Co., of Boston, have recently got 
out an interesting little pamphlet descriptive of their Jupiter 
Storage Battery, which is having a good sale for lamps where 
only a little light is desirable. It is peculiarly adapted for portable 
work, and can be used in a large variety of light work. 


THE LYNN MANUFACTURING Co., who have recently taken 
office room at 620 Atlantic avenue, Boston, are having good success 
with their new Sinew insulating material, for all classes of elec- 
tric railway work. Sinew insulation is extremely hard, tough 
and durable and peculiarly adapted for railway work, where in- 
sulators are subjected to heavy strains, and are exposed to all 
kinds of weather. They have issued a neat catalogue of their 
„ which railway men would do well to possess a 
copy of. 


Mr. J. BRADFORD SARGENT, the enterprising nt in the East 
for the Stirling Water tube Boilers, has vacated his old premises 
the Hathaway Building, and taken a handsome suite of offices on 
the ground floor of No. 8 Oliver street, Boston. He will there be 
more central to the steam, mechanical and iron trades, and is now 
located right amongs the boiler men. The Stirling boiler grows in 
favor in the East, and Mr. Sargent expects a large business as 
soon as the times improve, and mills and factories commence to 
increase their plants. 


Wm. L. WALKER & Co., have just opened an office at 178 
Summer St., Boston, and will do a business in new and second 
hand electrical Apparatus of all kinds. Mr. Walker has been with 
Frank Ridlon & Co. for several years, and has now determined to 
go into business for himself. He has been very successful in the 
past, and now that he has commenced business on his own re- 
sponsibility, and gathered around him some good salesmen, we 
look for continued success in the future. Mr. Walker is young in 
years but has had a large experience in all kinds of electrical ap- 
paratus, and will be able to supply anything wanted, either new 
or second hand. 


THE W. S. HILL ELECTRIC Co., of Boston, still continue to 
astonish the electrical trade, by being full of work, and upto 
their eyes in business. They have just shipped a number of 
handsome switchboards, amongst which is one to the Peninsular 
Electric Light & Power Co., of Houghton, Mich., one to the 
Peninsular Electric Engineering Co., of Detroit, Mich., one for 
the Equitable Building, Boston, and one for the Eastern Yacht 
Club at Marblehead, Mass. They have recently received another 
large order for switches, comprising 126-500 ampere switches, and 
16-4,000 ampere switches, besides other orders for very large 
switches, all for 500 volt railroad circuits. The W. 8. Hill Co. seem 
to lead here in this line, and their factory is taxed to the uttermost 
to keep abreast with their orders, even though they are constantly 
adding new machinery. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. 
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ELECTRICAL TRANSMISSION OF POWER IN 
ITALY. 


T the present time when high 
tension electrical power trans- 
mission is a matter of so much 
discussion and when the ques- 
tion of its commercial practic- 
ability is interesting the engi- 
neers and financiers of this 
country so deeply, it is especi- 
ally interesting to direct atten- 
tion again to one of the first successful 
plants of this nature, now in satisfactory 
operation in Italy, between Tivoli and 
Rome. Our present article deals more 
particularly with the important detail of 
the pole line. As our readers may re- 
member, 555 station installed 
by Ganz & Co., of Budapest, is situated 
at the Falls of Tivoli, about eighteen 
miles from Rome, whence current with 
a potential of 5,000 volts is carried to the city.“ In the 
station are three alternators with exciters arranged as 
shown in the plan, and driven by nine turbines, in the 
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BRIDGE ACROSS THE RIVER ARRIENE FOR LINE INSPECTION 
AND REPAIR. : 
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h. p. each and an exciter driven by a smaller turbine of 50 
h. p. The alternators give 42 amperes at 5,100 volts, 


TRANSFORMER STATION AT THE PORTA PIA. 


run at a en of 170 revolutions a minute, and are coupled 
in 5 ; 


he regulation proper is effected by means of two Blathy 


*** 


92888 
Werren 


1 


S 
ee — * 
W 


en tt 


1 


ae 


| 


1 le 
i 


* > 


MÝ 


Még” 


— 


„% HALT Way HOUSE” FOR ELECTRICAL MEASUREMENTS AND 
STORAGE OF APPARATUS. 


following manner. There are three complete units each automatic rheostats maintaining the potential constant at 
consisting of a generator, driven by two turbines of 330 Rome, a potential equalizer compensating for the losses in 
1. See TuE ELECTRICAL nam, Sept. 31, 1892. the line. 
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It is, however, of the line itself that we wish to speak 
more especially in the present instance, as affording an 
example of good workmanship that might with advantage 
be imitated in this country. To show this the more forcibly, 


A COMPARISON OF 


we reproduce from our issue of May 2, an engraving of a 
tri-phase pole line extending from Baltic to Taftville, 
Connecticut, a distance of not quite four and one-half 
miles and place it side by side with a view of the eighteen 
mile Italian line. A critical comparison of the two is inter- 
esting. In the former the poe as will be seen, are of 
wood, and, while substantial enough for several years of 
service, cannot compare with the light, yet solid and work- 
manlike appearance of the strong iron poles made of two 
T-beams 21 centimetres wide and firmly riveted together, 
planted in the deserted campagna, and que capable of last- 
ing; until some other system is devised which shall put an 
end to their usefulness. They are placed about 100 feet 
apart and carry four twelve strand copper cables each 2.6 
mm. in diameter, having a total weight of 100 tons and 
supported on heavy oil insulators, besides two silicon bronze 
te egraph or telephone wires 2 mm. in diameter. 

About midway between Rome and Tivoli is the “half- 
way house” shown in one of our illustrations. This was 
designed to provide a convenient place for making electri- 
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INTERIOR OF GENERATING STATION. 


cal measurements and detecting faults in the line, and is 
fully equipped with the necessary apparatus for the pur- 
pose. Here also are stored extra poles, wires, insulators 
and tools, as well as the tackle and machinery necessary 
for erection and repair work. Every facility has been 


made for the latter all along the line and at no point is any 
wire, pole or insulator difficult of access. As an instance 
of this may be mentioned the plan adopted where the 
River Arriene is crossed, and where a lattice girder bridge 


Baltio-Taftville Pole Line. 
Ling CONSTRUCTION. 


has been built, spanning the river, for the sole purpose of 
carrying the pole line. 

The loss in the line is calculated at about 20 per cent., so 
that when the substation at.the end of the route near the 
Porta Pia is reached the voltage has been reduced to ap- 
proximately 4,000. Here it is transformed to 2,000 by 32 
converters of 25 kilowatts each, which transmit current to 
a concentric cable system for general distribution through- 
out Rome, and also to the are lighting circuits for street 
illumination. The transformers for the general distributing 
circuits have their secondaries so arranged that they may 
be coupled to produce 500, 1,000 1,500 or 2,000 volts, as 
circumstances dictate. Our illustrations are made from 
photographs sent to this country by Prof. Mengarini. 


WERNER VON SIEMENS ON THE PYRAMIDS. 


During his travels in Egypt, says Electricité, Werner 
von Siemens with several companions ascended the great 
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PLAN OF GENERATING STATION. 


pyramid and there undertook some experiments in atmos- 
phere electricity. The observations had been going on 
for some time when the idea entered the minds of the 
Arabs that it was work of sorcery ; their uneasiness 
increasing, they insisted that the savants should leave 
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the pyramid. Seeing that their objurations produced no 
effect they undertook to drive them down by force. 

«I placed myself then at the highest point of the pyra- 
mid ” said von Siemens, “and charged my strongest Leyden 
jar at the moment when the chief of the band was about to 
seize my hand, to try and pull me from the place that I 
had chosen. At this critical moment I brought the rod of 
my condenser within a centimetre of his nose. The effect 
of the discharge was greater than anything that I could have 
expected of it. The son of the desert, whose nerves had 
never been put to such an ordeal, fell backwards as ne 
he had been struck by lightning; but uttering a yell he 
sprang up and, in an instant, vanished from our vicinity 
followed by all his companions.” 


ELECTRICAL SANITATION IN FRANCE WITH THE 
HERMITE PROCESS. 


Tue successful introduction of the Wolff process of 
electrical disinfection in connection with the New York 
water supply has stimulated work abroad, and some experi- 
ments made in connection with the recent international 
Hygienic Exposition at Havre, France, have demonstrated 
the value of this process, for the disinfection of the waste 
waters of cities. 

At the Havre exhibition, M. Hermite undertook the 
disinfection of the Saint Frangois quarter, and of seven 
water closets in the City Hall. For the latter experiment a 
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three h. p engine drove a dynamo connected to the elec- 
trolyzer, shown in Fig. 1 (taken from La Lumiere Elec- 
. in which sea water was circulated. The latter, 
after being transformed into a chlorinated solution was 
pumped into a reservoir, where it was distributed in the 
ordinary way by lead pipes in the flush tanks of the closets. 
The arrangement was such that after leaving the closets 
the solids and liquids ran into an open runway, so that the 
visitor at the Exposition has a chance to note its complete 
deodorization. In these experiments, as well as in those of 
the St. Frangois quarter, the sea water was electrolized so 
as to contain from .1 to .05 of a gramme of chlorine per 
litre. The experiments of Jalan de la Croix having shown 
that .038 gramme of chlorine per litre was sufficient to 
sterilize a broth culture. 

The electric disinfecting plant of the Saint Frangois 
9 was established on the Quai Lamblardie and is 
shown in Fig. 2. It consisted of two steam engines of 25 
h. p. which operated two sets of apparatus for producing 
the electrolytic solution similar to that used at the City 
Hall. Each group comprised a dynamo of 1,200 
amperes and six to seven volts, the electrolyzer being 
placed on top with a rotary pump to circulate the 
sea water. he electrolyzed solution was distributed 
through lead pipes of more than three kilometres in 
length, placed in the streets of Saint Frangois quarter. 
There were 80 outlets for the sprinkling of the 
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gutters and sewers of the quarter. The washing and 
sprinkling of the streets was effected by means of this 
liquid and in place of the black mud there appeared a pure 
sand, notwithstanding that the waste waters were pro- 


4 


duced by a very compact population of 10,000 people. Two 
houses, selected as being particularly in an unsanitary con- 
dition, were arranged to receive the electrolytic solution in 
the closets, sinks, etc. The one was provided with a res- 
ervoir for the electrolyzed solution, placed on top of the 
house, and in place of the tubs which existed in the house, 
closets were substituted with flush tanks, provided with 
the electrolytic solution. A diffusing sy phon received all 
the liquid which was finally run into the gutter of the 
street and reached the sewer at some distance. In both 
houses the disinfection appeared to be perfect. The out- 
let was also provided in the laundry at the Quai Lamblar- 
die where the washerwomen were able to use the liquid for 
bleaching their linen. 

The results of the experiments show that where sea water 
is obtainable, electrical disinfection can be carried out at a 
cost of about 2 francs per inhabitant. We might add that 


similar experiments at electrical disinfection have lately 
been tried at Lorient and Nice, and that an electrolizing 
plant has also been placed in the building of the Figarg 
newspaper, in Paris. 
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THE RIES AND SCOTT ALTERNATING MOTOR. 


For some time past Messrs. Ries & Scott, of Baltimore, 
have been at work perfecting an alternating motor, the 
announcement of which has already appeared in our col- 
umns, but of which details have been withheld up to the 
present time. The issuance of a patent to these gentle- 
men last week now permits us to lay before our readers 
some of the details of construction of the new motor. Our 
illustration, Fig. 1, shows the machine in longitudinal sec- 
tion, while Fig. 2, shows it in transverse section. 

The armature of the motor is composed of a series of 
laminated cores which extend parallel with the motor shaft 
and are dovetailed at the ends, being held in position by a 
non-magnetic head at each end. At their outer circum- 
ference these laminated bars are channeled and in this 
channel is wound a coil, which, when energized converts 
the laminated bars into a series of magnets, the projec- 
tions of which at each end are of like polarity. 

Surrounding the armature are the field magnets, having 
a construction similar to that of the armature magnets, 
there being three times as many field magnets as armature 
magnets. Owing to the greater number of field magnets 
the sides of any two consecutive field magnets are very 
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operation of the motor is evidently the same whatever be 
the direction of the current. 

From the construction it follows that there are always 
pairs of field magnets directly energized by the current 
through their coils, separated by single field magnets 
which are not directly energized by the current. The 
consequence is that the armature sections are repelled by 
two consecutive sets of field magnets and attracted by the 
third set, the attraction and repulsion shifting as the 
commutator brush passes from one bar to the following. 
The direction of rotation of the armature depends upon 
the position of the commutator bar with reference to the 
field magnets, so that by a very small shift of the com- 
mutator the motor may be reversed. There is also a 
critical position of the commutator at which the motor 
stops; in virtue of this peculiarity the motor can be 
stopped and reversed without breaking the circuit. 

According to the inventors, the motor permits the passing 
of a much greater amount of current than has heretofore 
been possible in alternators, so that it can develop increased 
power for the same size. Asa result of the construction 
also, by which the magnetism between the opposing field 
and armature poles is under a continual state of opposing 
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Figs. 1,2 AND 3.—RIES AND SCOTT ALTERNATING MOTOR. 


nearly parallel to each other, and so close together that 
when any two magnets are simultaneously energized by 
the field current, each will act inductively upon the other. 
Each field magnet has a separate winding and there are as 
many commutator bars as there are field magnets. The 
latter are joined into three groups, as shown in Fig. 3, and 
the commutator bars.belonging to the same group are in- 
terconnected. From each group of these commutator bars 
there extends a wire for connection with the field magnet 
coils, and from the brush holder a connection is made with 
one terminal of the armature coil, the other end of which 
is connected to a collector disc, shown in Fig. 1, mounted 
on the shaft opposite to that of the commutator end. A 
prng bears upon this collector disc, which is connected to 
a binding post; a second binding post is connected with 
the field magnets, and to these two are attached the line 
wires. 

The field magnets are formed into three groups, the 
individual coils of which are connected in series. Each of 
these series has one end connected to a commutator bar 
while the other ends of the three series are joined together 
and connected to one of the binding posts above referred 
to. The commutator brush is of a width equal to that of 
one commutator bar plus the thickness of the two insu- 
lating partition bars so that the brush always bridges two 
commutator bars. As a result, the current divides at the 
commutator and passes in two parallel branches through 
two of the three series groups of field magnet coils. The 


internal stress, it is claimed that the loss from hysteresis is 
practically eliminated, so that the frequency of alternation 
may be almost disregarded. 


A TRANSMISSION DYNAMOMETER. 
BY 


Tux transmission dynamometer described below has 
been found useful for some special experiments for a 
number of years. I have used an absorption dynamometer 
consisting of a copper disc rotating in a magnetic field. 
The power was calculated from the pull on the magnet, 
and the speed of the disc. The heat was absorbed by 
water running through the apparatus. This dynamometer 
is of a rather limited range unless belting is resorted to. 

For the purpose of trying some experiments on the effici- 
ency of air propellers, a transmission dynamometer was 
designed on somewhat the same principle. It consisted of 
a copper disc fastened to the propeller to be rotated, and 
placed in the field of a rotating electromagnet. The 
apparatus was calibrated by turning the magnet at known 


speeds, and measuring the pull of the disc, which was kept 
stationary. After this, to measure the power transmitted, 
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it is simply necessary to know the speeds of the field mag- 


nets, and the copper disc, and the pull is proportional to 


the difference of the speeds, and can be obtained from the 
calibration curve. The disc is so constructed that it can 
be cooled by allowing water to flow on it in such a manner 
as not to absorb power, and a temperature correction can 
be 7 if necessary. 

The speed of the disc can be regulated by varying the 
speed of the magnets, and the strength of the magnetic 
field. In this way power can be transmitted without the 
intervention of any belt or gearing, and it forms an exceed- 
ingly convenient apparatus for some purposes. 


THE HENRY ACCUMULATOR. 


AMONG the many inventors devoting themselves to the per- 
fection of the storage battery is Mr. G. B. Henry, of Hartford, 
Conn., who has recently dev the form of cell shown in the 
accompanying illustration, and which possesses some novel char- 
acteristics for which special advantages are claimed. 

In the illustration, which represents a section of the cell, o is 
the lower carbon plate, containing a spongy mass of carbon, H. 
The active material, D, is composed of concentrated suboxide of 
lead, and is contained in the porous pot, Ex. The electrolyte, F, is 
made up of a gelatinous mass of flax seed produced by boiling the 
seed in water to a proper consistency and then allowing it to cool 
and stiffen and adding dilute sulphuric acid. a is the carbon lead 
for the active plate, and B the rubber covered lead for the lower 
carbon pue 
The lower or active plate is prepared by taking oxide of lead, 
and subjecting it to the action of equal of concentrated 


nitric and hydrochloric acids. Chloride of lead is precipitated, 

which is then subjected to a temperature of about 800° Fah. when 

a suboxide is produced in a chemically pure state. This is pulver- 

ed sl cold and sifted over the carbon plate at the bottom of 
e cell. . 

In preparing the coating of the active plate, one part by weight 

of red lead is used to {th part each of concentra hedrochlerie 


and nitric acid. The plate is said to be of t efficiency and 
practically indestructible. The action of the c ging current on 
the active material that is in the form of a sub-oxide solidifies the 


lead and changes it to a black oxide. This causes the plate to 
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HENRY ACOUMULATOR. 


operate as an active plate of the cell on discharging. On dis- 
charging, the sulphuric acid acting on the oxide of the active plate 
changes the oxide back to its natural state and generates a current. 

The advantages claimed for this construction of cell reside in 
the lessening of the weight in the use of the carbon plates, in the 
freedom from buckling and consequent prevention of any increase 
in the resistance within the cell by such buckling; in the greater 
capacity of the plates and increase of electromotive force and also 
in the cheapness of manufacture. 

Tt ia also claimed that the active material in the porous pot, 
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having a different molecular action from that of either red lead 
or litharge, will regulate its own resistance to the rate of charge 
or discharge. 


THE PROPOSED ELECTRICAL TRANSMISSION OF 
POWER AT AUSTIN, TEXAS. 
THE large dam acroes the Colorado River at Austin, Texas, 


built mainly for the electrical transmission of power, has been com- 
pleted, but the recent panic has so seriously affected the ability of 


wh ail 1. 
Stec, 


Dam ACROSS THE COLORADO RIVER NEAR AUSTIN, TEXAS. 


the city to float its bonds for the purpose that the electrical work 
will, it is thought, be seriously delayed. By 4 a vote, the city 
council was authorized to issue $1,500,000 of bonds for construct- 
ing the dam and plant. Meantime, a description of the dam itself 
will be interesting in view of the amount of water power trans- 
mission work now being done or contemplated throughout the 
country. Theenterprise was undertaken shortly after the Niagara 
plant was begun, and the existence of the dam is directly due to 
the adoption of the Niagara plans by the Cataract Construction 
Company. The Austin people had been unable to make use of 
their power to good advantage, owing to the limited building sites 
in the vicinity of the river, until the idea of electrical pore 
transmission was taken up in the North, when they imm tely 
fell into line and authorized the issue of $1,500,000 in bonds to 
construct a dam and plant suitable to their requirements. 

A point three miles above the city, where the river is narrowed 
by rocky cliffs exactly opposite to one another, and where its 
solid limestone bed affords a perfect natural foundation, was 
selected as the most suitable base of operations. The dam there 
is of solid masonry, 1,150 feet long, 6 feet high above low water, 
66 feet wide at the base and 18 feet at thetop. The upper and 
lower faces are of nite blocks of from 25 to 40 cubic feet, and 
between these is a filling of limestone blocks cemented together. 
The water, flowing over the dam forms a beautiful fall nearly one- 
third as high as Niagara, and the river behind it has been changed 
into a lake thirty miles long and at several points reaching a 
width of nearly two miles. ere are already two small steamers 
plying upon its surface and pleasure craft of all sorts are to be 
seen in abundance, 

It is estimated that one hundred thousand horse power can be 
furnished when the plant is completed, which will be more than 
enough for the street railway systems and factories of Austin and 
for the many other manufacturing establishments which, it is 
thought, will be attracted to the neighborhood. Austin is to-day 
a city of 25,000 inhabitants. On the usual average of 5 people to 
every horse power developed, it hopes to reach 500,000 e not 
distant future. 


HOW TO MAKE THE TROLLEY CURRENT '" DEADLY.” 


It is a well-known fact that it is next to impossible, if not, 
indeed, quite impossible to kill a human being with the trolley 
current, under ordinary conditions. The follow dispatch a 
pears to contain a recipe for getting out ofa trolley current a 
there is of really useful deadliness in it :— 

Sr. Louis, Mo., May 9.—William Berg, the 16-year-old son of Lawrence Bere, 


atchman at the Anheuser-Busch Brewery, met an 
this afternoon in front of hishome. He had 


the heart, where the current must have entered the 
the boy‘s hands 
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POLYPHASE MOTORS.’ 
BY CHARLES P. STEINMETZ. 


THE modern pori7 piane motor, as distinguished from the earlier 
motors of Tesla and others, has very great superiority—in addition 
to that of low period—which should contribute essentially to the 
success of these later motors. These . can be charac- 
terized briefly by saying that they e same that were brought 
about in the mean time in the building of dynamo machines and 
alternate current transformers, viz.: Better arrangement of the 
magnete circuit through the use of an iron-clad construction with- 
out sharply defined pole-pieces, and the substitution of a toothed 
for a smooth armature; the lowering of the self-induction through 
the nearer approach and recession of the primary and secondary 
windings; constant co-efficient of self-induction in all positions of 
the armature and all the further improvements that our present 
knowledge of the laws of the magnetic and electric circuit has 
prompted. 

The last year has been extraordinarily fruitful in mathematical 
and theoretical investigations of Rory phase motors, and probably 
six or a dozen theories have appeared. Of course, no two agree 
with one another in their conclusions or with practice. 

Since, moreover, the mathematical theories of such apperatus 
are written up for the most part only by theorists who never con- 
structed a motor themselves and who have never seen a motor 
taken apart, it is entirely eee not to be expected 
otherwise), that one of these theories leads to the conclusion that 
the self- induction of the motor armature should be as t as pos- 
sible. Practical experience shows that the main problem of the 
construction of such motors consists in having the armature self - 
induction as low as possible; while a second theory sees in hyster- 
esis the cause of the action of such a motor, whereas 5 
shows that the less the hysteresis, so much the better does the 
motor work. Concerning the starting torque, drop in speed under 
full load, phase difference, etc., the wildest confusion reigns in 
view of the varying theories that does not become at all lessened 
on account of the ingenious method of construction of such 
motors; and there is confusion whether to give the starting torque 
in kilograms or in per cent. of the full! torque, and to deter- 
mine how much more current the motor consumes in starting than 
1 1 l be expected that th tion of 

tist ore only to t e present posi 0 
the polyphase induction motor industry, as reflected in the 
Chicago Exposition and in the publication of the electrotechnical 
journals, is thoroughly discouraging. 

The construction of polyphase motors must still be deemed 
faulty as long as it is mentioned as something cularly note- 
worthy that ‘‘small motors use no friction clutch but start under 
load”; or, when it is stated as the reason for starting without 
load that ‘‘a current consumption above the normal should be 
avoided in starting.” If the polyphase motor cannot start with 
normal current consumption under full load, it and the whole 
polyphase system with its three or four conductors is entirdy 
superfluous, since the ordinary alternating or single phase motor 
starts without load and is in every way as good as the polyphase 
motor in efficiency, performance, etc. 

If we review the numerous polyphase induction motors pre- 
sented at the Chicago Exposition, we still find them all, with the 
exception of some small three-phase motors of the General Eleo- 
tric Co. of 5 to 15 h. p., possessed of the same faults, viz., small 
starting torque and in co uence of this, abnormal current con- 
sumption in starting under full load and in some of them even 
complete inability to start with full torque; high self-induction and 
ey considerable phase displacement; at dropping off 
in speed under load and stopping altogether under overload,—all 
characteristics which are to be pointed out as faults of construc- 
tion, since they can be avoided. 

It would carry me too far to give here a complete theory of the 
mode of action and method of calculation of polyphase induction 
motors, and it may thus be sufficient to give some theoretical con- 
clusions, which I have found confirmed by experience in properly 
constructed motors. 

First of all, attention must be called to the fact, that polyphase 
motors can be calculated in advance, completely and with the 
greatest exactness, just like ordinary direct current motors, in all 
their essential characteristics, such as starting torque, efficiency, 
phase displacement and fall of speed under varying loads, maxi- 
mum possible overload and corresponding torque, no-load current 
and current strength under varying loade, and the variation of 
these quantities under alteration of the impressed electromotive 
force or of the period, etc. ; 

1. Starting Torque.—In the ordinary polyphase induction motor 
the same torque per volt-ampere—or under some conditions a few 

r cent. more—is obtained in starting as under full speed and full 
foad, so that the motor can start under full load without consum- 
ing any more current than it does under full load and speed. 

However, ay special construction of the motor a starting-torque 
can be obtained which is two or three times as great per volt- 
ampere as under full speed and load, so that the motor starts with 


1. From the Mektrotechnische Zeitschrift. 
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two or three times the torque without consuming any more than 
the normal current. This shows the extent of the faulty con- 
struction in the case of 5-horse motors that consume 15 h. p. of 
current in starting. 

2. Overloading.—The polyphase induction motor can stand a 


smaller than in the direct current shunt motor of equal size. 

4. iency.—The efficiency should be at least equal to that of 
direct current motors. Moreover, the same principle holds good 
here as in the direct current motor, viz., the higher the efficiency 
the more costly the motor, and vice versa. i , 

5. No- Load Current.—The no-load or exciting current, 1. €., 
the current which is consumed when the motor runs without ren 
must be small and should not exceed 20 to 80 per cent. of the f 
load current, exter in special motors for extraordinary purposes, 
as for example, where a motor is intended to carry a momentary 
overload of several hundred per cent. 


In this, and in respect to starting torque, faulty construction 


shows up most strikingly. i 
6. Phase Displacement.—The phase displacement of the cur- 
rent behind the E. M. y. ought to be small and the power factor, or 


the relation of the true to the apparent watts, ought therefore to be 


without a large drop in 


high. In large motors it is 0.90, or higher, from load to 50 per 
cent. overload, and in small motors it should not be below 0.80 per 
cent. 


The phase digplacement in the motor consists essentially of 
three different components : , i 

(a) The self-induction of the armature which shifts the arma- 
ture current behind the induced E. M. F. and influences the prim- 
ary current, according to the principle of the alternate current 


transformer, This phase displacement varies with the load in an 
in ing ratio, and is the main factor that limits the maxımum 
output of the motor. 


The self-induction of the primary circuit which causes the 
si to lag behind the impressed electromotive force. This 
phase displacement increases with the load. , 

(o) The magnetizing or exciting current which causes the pom 
ary current to lag behind the impressed electromotive force. 
Since the magnetizing current is approximately constant, this 
displacement diminishes with increasing load, approximately in- 
versely proportional to the load. 

‘We seo, therefore, that one of these components, the magnet- 
izing . 1 TaT 8 while bora the oaan 3 
so that an increasing e phase displacement decreases 
from a maximum at no load, reaches a minimum, and then again 


creases. 
% The Period.—The period is erally arbitrary and Ene 
phase induction motors can be built just as well and wi e 
same efficiency for 180 periods as for 80, supporing that tho mag- 
netic disposition is the same. In order to satisfy these conditions, 
a circumferential speed must, however, be chosen for a 
higher period, and finally a point is reached where a further rais- 
ing of is not desirable on mechanical grounds; hence 
the same advantageous rad carta cannot be further retained, 
but the distance of the neighboring poles must be lessened, which 
produces, in se pat pianos a ter self. induction and with it a 
greater phase displacement of the motor. 

Up to 60 or 80 complete cycles per second this question need 
not be taken into consideration, and polyphase motors can be 
made for any period with the same efficiency, no-load current, 
phase displacement, etc. Nevertheless, polyphase motors for 130 
periods can be built which start with full load and normal current 
strength, and which differ from motors of lower period only in a 
somewhat greater no-load current and a somewhat higher phase 


lacement. 

bass view of the above-mentioned conditions it is easy to render 
an opinion concerning the construction of polyphase motors. The 
condition of large starting torque is essential inasmuch as it rep- 
resents the only point of panor that the polyphase induction 
motor has over the single p induction motor, which latter at- 
tains only 50 or 60 per cent. of the full load ue per volt-ampere 
(under the most favorable 5 If this condition were 
abandoned, the polyphase system would be entirely superfluous 
and the single P or common alternate current system, in 
other respects by far superior, would be preferred. : 

Further, it is to be pointed out as erroneous to use induction 
motors in all cases where alternate current motors are desired. On 
the contrary the synchronous motor is so far superior to the in- 
duction motor as the transmission element, that in all cases where 
a synchronous motor can be employed, the employment of an -in- 
duction motor is to be pointed out as a mistake, since the syn- 
chronous motor, on account of its high efficiency and small a 
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and, where it is desirable to have control of the pressure, has the 
ad van of having no phase displacement; or, indeed, where it 
is desirable to have control of the prec, of having a negative 
phase advancement. In other words, while even in the best induc- 
tion motor the current is always shifted behind the pressure, the 
synchronous motor can be so made that the current is always in 
phase with the k. M. F.; the no-load current is thereby diminished 
and the current consumption is proportional to the load, as in the 
direct current motor. 

The polyphase synchronous motor is self-starting either with 
no load or with a moderate load. Thus, for example, a synchron- 
ous motor should have been used in the Frankfort-Lauffen power 
transmission, and not an induction motor. 


NOTES ON THE MIDWINTER FAIR. 
(From a Special Correspondent.) 


THERE is a suggestion of summer rather than of Midwinter” 
in the bright green of the grass and the blooming of the flowers 
in the Grand Court of the Sunset City. The varied and harmon- 
ious coloring of the surrounding buildings adds tly to the 
beauty of this Court, giving the beholder an impression of a palace 
garden in some tropical clime, rather than of an exhibition of the 
appliances of modern civilization. 

There are 120 Wood arc lamps around the Court placed 16 
feet above the ground on poles about 30 feet apart and connected 
by underground wiring. Current is supplied by the Wood arc 
dynamos, situated in the Mechanic Arts building, as part of the 
exhibit of the Fort Wayne Electric Co. This exhibit is in charge 
of Mr. F. G. Cartwright, who represents the Fort Wayne Co. on 
the Pacific Coast. A slow speed alternator, 175 K. W. capac- 
ity of Wood's latest type is also shown in operation, - 
ing the day load of incandescent lighting and occasionaliy 

ing the place of the General Electric alternator on 
the night supply. This alternator is compound wound, 
with iron-clad armature and self-oiling boxes. e Fort Wayne 
Co. was the first to make a contract for lighting with the Mid- 
winter Executive Committee, the first to install and the first to 
turn on the current. The lighting of the Palace of Mechanic 
Arts and of the Horticultural Building is in the hands of the 
Standard Electric Co., of Chicago. Four dynamos of this make 
are installed in the Mechanic Arts Building. They are the fifty- 
light size and are giving most satisfactory service. 

The large collection of engines furnishing power for the elec- 
tric installation is a varied and interesting one. A large propor- 
tion of the power is supplied by California built engines and of 
these four are deserving of special mention, indicating as they do, 
that Pacific Slope engine builders are in the front rank of ad- 
vancement in this branch of manufacture. 

An Ohmen compound engine of 150 h. p. is running three of 
the Standard arc machines. This engine was built in San Fran- 
cisco by W. H. Ohinen and has an established reputation on the 
Coast for efficiency, e and steady motion. 

It is of the positive cut-off type, with shaft governor, hollow 
plug balance and oscillating valves one inside the other, taking 
steam through the centre and exhausts underneath. The valve 
stems do not require any packing and all the adjustments are on 
the outside, while the valves take up their own wear automatically. 
There are two eccentrics; one is fast to the engine shaft and oper- 
ates the main valve direct in the ordi way, admitting the 
steam and exhausting at proper times, while the other eccentric is 
loose on engine shaft, but is worked forward and back by the 
weights of the governor and acts direct on the cut-off valve, admit- 
ting sufficient steam to do the work on the engine. The valves travel 
in opposite directions, which gives them a quick closure, an im- 

rtant point in cut-off engines, avoiding wire drawing of steam. 

n the compound type the low-pressure cylinder is worked by a 
plain slide valve. 

Next to the above is a Pitchford Corliss, built by W. T. Garratt 
& Co., of San cisco. This engine is constructed with non- 
detaching valve gear and the cut-off is controlled by a governor on 
the engine shaft. 

There are floating levers on the steam valve arms, one end of 
which is moved by the main eccentric through the rock plate and 
connections and the other end is moved by the cut-off eccentric 
through a bell crank mechanism which produces an alternate 
pausing and accelerated motion. The ition of the cut-off 
eccentric is controlled by a governor on the engine shaft which 
regulates its angular advance. The steam valves are double 
ported. In other respects the main features of the engine are 
similar to those of other well designed Corliss engines. A 8,500 
light Wood alternator is run by this engine. 

The Union Iron Works exhibit an upright e phere engine 
of 600 h. p., one of four which they have just completed for the 
Mission street electric railway of Francisco, one of the others 
being 600 and two 800 h. p. each. The cylinders are 256 and 89 
inches with 24 inch stroke and the revolutions numbering 165. 
The high pressure cylinder has a piston valve and the low pres- 
sure on American ce slide valve. The design is such that 
the greatest accessibility to all parte is obtained and also great 
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simplicity. This engine furnishes power for two 150 K. W. 
Western Electric generators and is belted direct. 

Thompson's slide valve Corliss engine is also giving excellent 
service running the Edison dynamo which furnishes current for 
the electric fountain and for the two searchlights. This is built 
by the Golden State and Miner’s Iron Works of San Francisco, 
which has many very flattering testimonials from those using 
me e in some of the most important enterprises on the 

acific Slope. 

There are one each of the following Eastern engines, furnish- 
ing power for the electric plant :—N. Y. Safety 12 x 12, Payne 
12 x 12, Buckeye 14 x 24, Russell 18 x 20, Ball 12 x 12. There 
are also four of the “nondescript” class, which, considering the 
fact that they have all through various stages of operation, 
dismantling and rebuilding are doing remarkably well. 


SMALL OR SUB-DIVIDED ARC LIGHTS. 
BY F. B. W. 


Having recently read a great deal in the ENGINEER about the 
ibilities and uses of small electric arcs, or the so-called sub- 
ivided arc lamps, I would like to call your attention to what has 
been done, and is still being done at 1 in this line by the 
series system, as manufactured and first introduced by the Ball 
Electric Light Company, of New York City. This company is, I 
believe, the pioneer in ‘‘sub-dividing ” the high tension arc light 
system. The arc as used by them is not sub-divided horizontally 
by using low voltage, which would have a tendency to produce a 
poor light, but the quantity of the current passing is divided, and 
a higher electromotive force is used which proved to be very 
economical, and produces a noiseless and perfectly steady light 
(except the slight variations, caused by impurities found in the 
carbons.) These lamps run on a constant current of 4 amperes, 
and lamp requires from 50 to 58 volts per lamp, or from 200 
to 286 watts per lamp. These lamps are guaranteed three to the 
horse power, or in other words, they require less than one-third of 
an electrical horse power each. 

In regard to the candle power of these lamps, and figuring 
them in the same proportion as the so-called 2, 000 candle power 
450 watt lamp, they can safely be rated at 800 candle power; 
the carbons generally used are plain soft, & of an inch in 
diameter. 

The lamp used is a modification of the Ball 2,000 c. p. lamp; 
the only changes are in the windings of the line and shunt spools 
and in the adjustment of the lamp; for line wire they generally 
use No. 8 B. & 8. 

The generators used for this system are the well known double 
armature Ball dynamos (which was fully illustrated and described 
in THE ELECTRICAL ENGINEER of Nov. 80, 1892) and are 5 
automatic in action from one light to the full load of the dyna- 
mo, and are built at nt in three sizes for this 4 ampere 
system, viz., 25, 50 and 70 lights capacity each. This sub-divided 
arc light system has been in su ul operation for the four or 
five years in various parts of the United States, , Mexico, 
Central and South America and has given great satisfaction 
wherever installed, and nearly 150 plants, supplying upwards of 
4,000 of these lights, are in daily successful use. 

They are giving great satisfaction, especially in street lighting 
work for vi and towns, these 800 candle power lampe have 
frequently rep 1,200 and 2,000 c. p. lamps for town lighting 
where shade trees have made economical lighting by arcs of greater 
or larger candle power placed at great distances an impossibility, 
and have also replaced the same class of lamps in cotton and 
worated mills, where, by putting in a ter number of these 
small arcs to thoroughly distribute the light, overcome the shad- 
ows from the more powerful arc lamps. They light the premises 
more satisfactorily and cheaply than either the incandescent system 
or with arc lamps of a ter candle power, and at less cost than 
either of the two methods. One worsted mill in Massachusetts 
has over 600 of these small arcs in use: another worsted mill in 
Providence, R. I., has a plant of 400 of these lamps and the owners 
say that they are much superior than either gas or incandesent 
lamps and answer their purpose better. In street lighting these 
small arcs have met with the same success, and for towns and 
villages having shaded streets they offer the best and cheapest 
method of lighting so far devised, and they have replaced several 
incandescent street lighting plants. 

One of the most recent plants of this type bas just been in- 
stalled for the Jamaica Electric Light & Power Co., of Jamaica, N. 
Y., and consists of two dynamos of the G. 4 type and 140 all night 
single carbon Ball lamps, using a plain }¢ inch carbon, and giving 
a run of from 15 to 16 hours, without recarboning. 

I would certainly advise any person having any doubts about 
this of street lighting for small towns and villages to pa 
a visit to Jamaica and see for himself what can be done by as 
sub-divided high tension arc system. I would like also to state 
here that the 1280 still continues to mauufacture their 
oe sree 1,200, 1S0 naa Reprints power arc 1 on 
the ve recently greatly improved their apparatus in electri 
aid: mechanical details. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


THE BONNEAU & DESROZIERS HIGH SPEED 
ELECTRIC LOCOMOTIVE. 


THE application of electric locomotives to railways designed 
for steam traction exclusively has been, and is being, attempted in 
France to a greater extent than in any other country and with 


most encouraging results. The Heilmann electric locomotive, 
which was illustrated and described in our issue of May 17, 1893, 
and whose successful trial trip we noted on March 21, last, has, 
we learn, been adopted for regular service by the Eastern Railroad 
of France and will haul one or more trains daily between Paris 
and Nantes. 

It is interesting, therefore to learn that still another type of 
electric locomotive for fast E Bonner service is now being built 
from the designs of Messrs. H. Bonneau and E. Deeroziers, by the 
Paris, Lyons & Mediterranean Railroad, of which M. Bonneau is 
chief engineer. The accompanying illustrations show the salient 
points of the new locomotive. There are four driving wheels on 
the leading truck, which is so arranged as to give, with a two- 
wheel trailing truck, a rigid wheel base of 15 feet. 7 inches. The 
frame is supported by half elliptic springs. Powerful springs hold 
the leading truck normally in a central position, while allowing 
considerable lateral motion; and the frames are placed outside of 
the drivers to gain space for the motors, which are six nole Des- 
roziers slow speed machines mounted upon the axles.! The arma- 
ture shafts are hollow, giving a sufficient clearance between them 
and the axle, and power is transmitted by means of a system of 
drag links, as shown in Figs. 2 and 8. 

The commutator of the motor is placed close to the armature 
and the brushes are reached through the openings between the 
pole pieces. Heavy lugs on the motor frames support the field 
magnets through the medium of vertical rods attached to U-shaped 
girders provided with buffers to avoid vertical shocks. Secured 
to these girders beneath the motors is a casing to protect the bot- 
tom and sides of the motors from dirt and moisture, while their 
upper pari; with the exception of the commutator, are left un- 
covered, but are shielded by the light cab that encloses the whole 
locomotive. 

As it is desirable to avoid if possible the necessity of stringing 
trolley wires along the road, current will be supplied by storage 
batteries carried over the leading truck. The motorman will stand 
at the front where he may have an unobstructed view of the 
track, and where all the controlling and braking devices will be 


- © >- 


assembled. The first locomotive built will be rated at about 800 
h. p, though that illustrated here is designed for a maximum of 
1,200 h. p. and will have a total weight of 136,685 pounds. 


1. A very full description of Desroziersa’ dynamo electric machinery, with 20 
A oy given in Tun EvectricaL Em, Vol. XVI., No. 281, Sept. 20, 1893, 
p. seq. 


HOW SHALL WE OPERATE AN ELECTRIC RAIL- 
WAY EXTENDING ONE HUNDRED MILES FROM 
THE POWER STATION? 


BY H. WARD LEONARD. 


. LET us suppose that a steam railway desires to use electric looo- 
motives, the generating station being 100 miles from either end of 
the road. The following features seem desirable, if not essential, 
in such a railway : 1. A single trolley contact shall be used for 
supplying current to the locomotive. 2. The E. M. F. upon the 
trolley shall not exceed 500 volts. 3. There shall be no apparatus 
in motion and requiring attention, between the power station and 
the locomotive. 4. No commutator, rheostat or controlling device 
on the locomotive shall be subjected to a higher E. M. F. than 250 
volts, and there shall be no > eed ng on any of the apparan under 
my normal conditions. 5. The entire control of the locomotive in 
either direction shall be effected by the movement of one lever. 
6. The load shall be started from dead rest by an amount of energy 
taken from the source of supply, which shall not exceed one 
quarter of the energy required to operate at full speed on the level. 


Single phase alternating current generator of 1,000 volta. 

Step-up transformer from 1,000 to 80,000 volts. 

Transmission circuit of 20,000 volts. 

Step-down transformer, 20,000 to 500 volts. 

Trolley. 

Trolley wire, soo volts. 

Ground. 

Synchronous single phase motor, 

Continuous current commutator of 250 volts supplying 
fields of H. K and L. 

Continuous current generator, 250 volts, 

Continuous current motor, 250 volts. : 

. Reversing rheostat in separately excited field of K 

Driving wheel of locomotive 
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LEONARD LONG DISTANCE ELECTRIC RAILWAY SYSTEM. 


7. The retardation of the load in coming down grades, and in 
stopping, shall be effected by converting the motors into genera- 
tors, which shall feed back current to the line, and thereby assist 
the power station in operating other locomotives. 8. The motors 
must be reversible when operating at full speed, without damage 
to the motors or other apparatus. 9. The efficiency of the system 
from power on the generator shaft to the draw bar pull of the 
locomotive, shall be at least 50 per cent. 10. The locomotive shall 
pronu. at least 500 h. p., when operating at a speed of 80 miles 
per hour. 

It will be evident that we must use a high E. x. F. for operating 
over such great distances. The average distance over which the 
power is to be transmitted is 50 miles, and we find that in order to 
operate with a loss in conductors of 20 per cent., we must have an 
initial k. M. F. of 20,000 volts, in order to make the cost of copper 
about $20 per K. w. which is about the best figure for cost of cop- 
per under the conditions. The alternating current must evidently 


1, Abstract of a paper read before the American Institute of Electrical En- 
gineers, New York, February List, 1804. 
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be used for such an E. M. F. as this, and the single phase alter- 
nating, since we have but one trolley contact. 

Let us start (see Figure) with the standard 1,000-volt single 
phase alternators in our power station, and convert by step-up 
transformers from 1,000 to 20,000 volts required for the transmis- 
sion circuit. Since we are limited to 500 volts upon the trolley, 
we must insert at suitable points, say every two miles, a con- 
verter, which will transform the energy at 20,000 volts in the 
transmission circuit, to energy at 500 volts in the trolley circuit, 
one pole of which latter circuit will be the rails. 

The energy is then delivered at the point of use, but the single 
phase alternating current is not very flexible. A synchronous 
alternating current motor cannot be started under load, regulated 
in speed or reversed, but we may start it without load and, by 
means of gearing, apply it to its work when it has attained its 
synchronous speed, when we shall obtain the desired control, and 
the motor will operate at any speed in either direction, provided 
it be not subjected to too sudden fluctuations of load. No satis- 
factory mechanical gearing for this pur is obtainable, but the 
same result is had by making the synchronous motor drive a con- 
tinuous current generator on the same shaft at a constant speed, 
taking the current thus generated to propel the motors. : 

Since the generator is used for the motors on one particular 
locomotive only, we can vary its E. M. F. at pleasure, and hence 
can produce a low E. M. F. for low speeds and increase the E. M. F. 
to increase the speed, and by this means avoid the loss of energy 
which is wasted in rheostats when motors are started under load, 
and when connected as usual upon a source of constant k. M. F. 
The best results will be obtained by separately exciting the field, 
and keeping it fully and constantly excited and reversing the 
motors by reversing the field of the generator which of course 
will reverse the current in the armature alone of the motor. To 
secure this exciting current for the synchronous alternating mo- 
tor. and also for the fields of the continuous current generator 
and motor, it will be best to drive by means of the alternating 
motor armature, and if desired in the same field, a continuous 
current winding connected to a commutator, from which will be 
led the current for exciting the fields of all three machines. 

Let us wind the flelds for 250 volts, and also use this voltage 
for the continuous current armatures. This pressure is perfectly 
safe and can be handled with impunity. Suppose now the loco- 
motive to be at rest. The synchronous motor is running and 
driving the generator armature at full speed in a field of no inten- 
sity, hence the propelling motors receive no current. We now 
make the first contact upon the rheostat in the generator field 
circuit and let the resistance in the rheostat be such as to produce, 
say, 25 volts at the generator brushes. This 25 volts will supply a 
very large current to the motor armature at rest in its saturated 
field, and consequently will produce a sufficient torque to start the 
entire load and continue to move it ata slow speed. Weare using 
25 volta and, let us say, 2,500 amperes in this circuit; this means 
62.500 watts and, disregarding transformation losses for sim- 

licity, this means a current of 225 amperes from the trolley. 
hen operating at the rate of 500 . P. at full speed we shall 
need, say, 1.800 amperes at 250 volts in our propelling circuit, 
which is 450 K. w. and means roughly 900 amperes from the 
trolley. It is evident therefore, that we can start the load with 
but a small fraction of the energy required for operation at full 
speed, and that there will be no danger of throwing the alternator 
out of step by applying but about one-sixth of its full load and 
applying that gradually as will be the case, as the load will fol- 
low the increase of the generator field strength, which although 
rapid, is gradual and not instantaneous. 

If we are operating at full speed, and desire to bring the loco- 
motive to rest, we gradually, but rapidly, reduce the strength of 
the generator field by manipulating the rheostat in its field cir- 
cuit so as to reduce to zero the current exciting this field; the 
E. M. F. produced by the generator then rapidly falls below the 
counter E. M. r. of the motors, which are being driven in a con- 
stant field by the momentum of the moving load, and the motors 
consequently become generators, and supply current tothe former 
generator which now becomes a motor, and, driving the alterna- 
tor, feeds current back through the trolley, thereby not only bring- 
ing the locomotive smoothly and rapidly to rest, but saving the 
energy usually wasted upon the brake shoes. Under this arrange- 
ment, if we are using steam engines as the source of power, we 
never subject the engines to the violent fluctuations ordinarily 
met with in electric railways, and by reason of having a compar- 
atively steady load, can secure very high economy in the con- 
sumption of steam, and since we have eliminated the excessive 
load in starting, we can very much reduce the capacity of the en- 
gines, N and conductors over usual requirements. The 
reversal of the motors is very simple and smooth by this method. 
The lever of the rheostat in the generator field circuit is moved, so 
as to first reduce the current to zero, and then increase it again to 
its maximum, but in the opposite direction around the field. The 
reversal of the motor armature, following the gradual change in 
the strength of the generator field, is extremely smooth, and the 
armature is not subjected to any sudden strain. No sparking will 
be met with under any conditions, upon either the generator or 
motor commutators, or upon the field rheostat. 


THE ELECTRICAL ENGINEER. 


438 


THE TROLLEY BALLOON AT ANTWERP. 


AT the Antwerp International Exposition, it is said, will be a 
novelty in the shape of a navigable “ trolley balloon” built after 
plans suggested by Lieut. Clement de St. Marcq. Current is to be 
supplied to a motor in the car of the balloon which will operate a 
propeller, and the flexible conductor will travel along an elevated 
ine as the balloon moves, á la trolley. The balloon will be of an 
elongated form about 280 feet in its greatest measurement, and 
will weigh, with passengers, about 18,900 pounds. 

The car will be divided into three distinct sections; the centre, 
which is the governing station, is occupied by the motor man, 
who has under his hand all the levers and appliances necessary 
for the manceuvring of the balloon; it is also here that the cable 
is attached, which binds the balloon to the aerial way or track. 
The forward part of the car is reserved for passengers. It has the 
appearance of the saloon of a steamer, is luxuriously arranged, 
and will accommodate thirty people. 

The rear section is reserved for the machinery. Here is situ- 
ated an electric motor of 145 h. p., which operates a propeller 26.24 
feet in diameter, having four blades, which, in average weather, 
is capable of giving the balloon an estimated speed of 25 miles per 
hour, and a reel for the automatic winding and unrolling of the 
flexible cable. At the end of each voyage and during the night 
the balloon is to be moored to a turning plate, which transforms 
it into a huge weather vane, and allows it to move gently with 
the wind, and yet not suffer from its effects. 

The aerial track is composed of three cables, each about an inch 
in diameter, constructed of galvanized steel threads, and having a 
breaking strength of 55,000 pounds each. The cables are supported 
on pillars 98 feet in height, placed along the streets. The cur- 
rent is conveyed along the aerial way to the trolley, from the 
trolley to the flexible cable, and from that to the motor in the car. 
The Maok is to be laid from the city to the fair grounds, about 
a mile. 


EX-STATE SENATOR BOYD'S CONDUIT RAILWAY. 


Last week ex-State Senator J. J. Boyd appeared before the 
New York Railroad Commission and submitted drawings and 
specifications for a new conduit railway system. In explanation 
Mr. Boyd said: 

„The device consists of two insulated concentric circular 
boxes, the outer one revolving at a distauce of about two inches 
from the inner, which is stationary, both hermetically sealed, 
having only one joint, through which a branch of the c ed 
wire passes. As the shoe attached to the car passes over this box 
it comes in contact with a knob on the upper surface of the outer 
revolving box and tilts it slightly over, so that a bar which passes 
from this knob is brought in contact in the inside of the inner box 
with that portion of the charged conductor which has been de- 
fiected from the main conductor, thus establishing electric com- 
munication with the motor on the car. Before the shoe 
over one of the contact devices it comes in contact with another, 
so that the current to the motor is continuous. The space be- 
tween the outer and the inner boxes is filled with paraffine, both 
the concentric boxes are insulated, and the conductor insulated 
everywhere except at the point of contact with the movable bar 
in the inner box. This device gives absolute security against any 
danger from escaping seyret EA The contact boxes are both 
completely air and watertight. h of these contact boxes, with 
labor of setting, would cost only about $10. The total cost of 
equipping a mile of railroad with all these necessary appliances 
would be about $2,650.” 


NASHVILLE, TENN., STREET RAILWAYS. 


THE United Electric Railway franchises in Nashville, Tenn., 
have been sold under a decree of the United States Circuit Court 
to Nat. Baxter, Jr., representing the bondholders, for $188,500. 
The sale is subject to $1,516,000 underlying bonds. The company 
operates forty-six miles of railroad in Nashville. 


THE CONNECTICUT RAILWAY LAW. 


THE unlooked for discovery has been made that the new electric 
railway law of Connecticut probably makes the towns and cities 
liable for bridges which have to be rebuilt or strengthened for the 
transit of electric cars. If this interpretation of the law prevails 
it will cost the Connecticut towns large sums. 


THE STATE RAILROAD COMMISSION, of New York, has now been 
authorized by law to act as the authority to award the $50,000 
prize offered by the Metropolitan Traction Co. for the best method 
of propelling street surface railroad cars. 


St. JOSEPH, MicH.—The contract for the St. Joseph and Lake 
Shore Street Railway has been awarded to L. J. Highland, of Chi- 
cago, the Chicago Electric Truck Company furnishing the trucks. 
The road will be eight miles in length, double track and is expected 
to be in operation by July 4th next. 
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UNDERWRITERS AND ELECTRICITY. 


RESIDENT SKILTON of the National Board of Fire 
Underwriters, at the annual meeting held in this 
city last week, did not hesitate to characterize the year 
1893 as one whose record of adversity was unparalleled in 
the history of fire underwriting in America, “for wide- 
spread and continuous disaster.” Tables embodied in his 
most valuable address go to show that 244 home and 
foreign companies received $134,984,282 in fire premiums 
and paid out the enormous aum of $90,344,075 for actual 
fire losses. When the loss and expense ratios for 1893 were 
added together, the expenditure for the year amounted 
to 101.77 per cent. of the premium income of the year, 
leaving out of account a proper margin for the outstanding 
liability or risks still in force at the end of the year! In 
other words, the nation’s loss by fire was largest in the 
year when it was least able to stand it, and when the total 
waste appears more than ever in its true colors as a shock- 
ing and sinful crime against public welfare. 

How shall the nation’s loss be reduced, not merely for the 
welfare of the fire insurance companies but as an end to in- 
creasing public prosperity ? Perhaps, when times brighten 
the flames will die down again, but even if the ratio of 
fire losses to each 8100 of premium fall from its 66.93 
of last year to the 54.34 of 1886, it will still be too high. 
Mr. Skilton makes various recommendations either to in- 
crease income or reduce loss, and in the category of pre- 
ventive measures he calls earnestly for “ concurrent action 
regarding our present greatest enemy, electricity.” He 
adds that the experience of the last 90 days has shown 
“that fires caused by electricity are growing alarmingly 
frequent ; and inspections show that but few buildings in 
any community are safely wired and that perfect insulation 
is rarely secured.” These are strong, harsh words. We 
could wish there were less truth behind them. 

It was fortunate that the treatment of this vital question 
did not stop at pointing out the danger. The Committee 
on Lighting, Heating and Patents handed in a very inter- 
esting report which said that the time had passed for bury- 
ing wires in the plaster or placing them under the 
floors without protection. ‘They should be, whenever 
out of sight, not only thoroughly insulated, but so pro- 
tected by tubing or otherwise, that the insulation may not 
be destroyed.” They should, in short, be always acces- 
sible as well as protected. This is entirely correct and 
proper. The Committee recommended the Board to secure 
the adoption of a system of licenses for electrical mechanics, 
a matter in which one would think the unions could 
be of more service to everybody than in ordering strikes 
that so often are without excuse. But going even further, 
the Committee came out strongly against the overhead 
trolley system, which it realizes has its dangers not only 
in the wires that are above the ground but in those that 
are under the streets. The use of the trolley itself in 
thickly settled towns is a source of danger such as your 
Committee believes cannot very long be tolerated.” The 
Committee then takes a parting shot at the new apparatus 
for electric heating and cooking, not in an unfriendly spirit 
but pointing out the need of precautionary measures. 

So far as the trolley is concerned, it is here to stay, but 
we have certainly reached the stage when in large cities 
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the overhead wire may be easily dispensed with, for there 
are conduit systems available to any street railway com- 
pany able and willing to pay for them. In regard to the 
other matters, we can only urge upon electrical engineers 
to co-operate as thoroughly and heartily as possible with 


the underwriters. It would, indeed, be well if the Institute 
at its meeting in Philadelphia this week, were to second 
the National Electric Light Association in the work that 
body has already done, and were to endeavor to serve as 
an intermediary between the two great commerc al inter- 
ests of insurance and electricity, still divergent on many 
important points. 


INSTITUTE BRANCH MEETINGS. 


When arrangements were made some months ago for the 
appointment of Local Honorary Secretaries and for the 
holding of local meetings of members of the Institute of 
Electrical Engineers, a New York member said, in conver- 
sation, that a generous rivalry would soon develop between 
such local meetings and the headquarters meetings at New 
York in the quality and merit of discussions on the papers 
read. That member’s forecast has been happily verified 
by the local meetings at Chicago, of which two have now 
been held. Both were successful, as they were expected 
to be by all members, East or West, who were adequately 
acquainted with Chicago ability and energy. The Chicago 
discussion of Mr. Farnham’s paper, last month, was par- 
ticularly noteworthy for the knowledge and practical ex- 


perience brought to bear upon underground electrolysis of 
cable sheaths and pipes by western members. Such meetings 
are no less honorable to the Institute than to its local 
membership in and about Chicago. Much of the success 
of the Chicago meetings is due to the intelligent and 
zealous work of Mr. Edward Caldwell, the Local Honorary 
Secretary, and to the courtesy of Professor Stine and his 
associates of the Armour Institute in providng a suitable 
room for the meetings. Let the good work go on. 


THE WESTINGHOUSE REPORT. 


Tue Annual Report of the Westinghouse Electric and 
Manufacturing Co., for the year ending March 31, 1894 
— printed in full in this issue—discloses a prosperity some- 
what in excess of that of the preceding year, the balance 
sheet showing an increase in earnings of $118,687 and in 
surplus carried forward of 818,196. In the text of the 
report Mr. Westinghouse says to the stockholders that the 
directors believe the exhibit of the company’s situation will 
prove satisfactory. He may well say so, particularly in 
view of the extraordinary business depression character- 
izing more than half the year covered by the report. It is 
to be noted in this connection that the preferred stock of 
the Westinghouse Company is now quoted above its par of 
50, while the common shares are at about 37. With the 
exceptron of the increase in surplus and a very considerable 
reduction in accounts and bills payable, there are no very 
noticeable changes in the items making up the assets 
and the liabilities in the balance sheet. Stockholders 
and possible investors could better judge of the com- 
pany’s condition if the report included schedules of the 
properties represented by the items of Bonds and Stocks 
set down as $237,897, and $3,988,992, respectively, as 
assets. Also, it would conduce to greater intelligibility if 
the amounts of sales and of operating expenses were stated. 
Industrial corporations are unduly chary of supplying 
information of this latter sort although their stocks and 
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bonds are at public sale on the exchanges, like those of 


railway corporations. Conservatism in accounting would, 
we think, justify taking exception to the sum carried as 
an asset by the Westinghouse company in the item of 
‘Charters, Franchises, Patents, etc.” $4,379,881. A 
schedule of the charters and franchises would partly eluci- 
date this. Patents, of course, have a real value as assets 
(we know of one large electrical corporation which carries 
its patent rights at a sum less than its annual receipts from 
royalties derived from them), but, in view of the fruitless- 
ness and the cost of much important patent litigation of 
recent years, it is not too much to say that patents make a 


very shadowy asset for an electric manufacturing company 
when their value is stated in millions. The Westinghouse 
report shows no material increase in the patent account 
during the year, so the big figures may be called a relic of 
old days. 

A warrantable tone of cheerfulness pervades the report, 
and we take leave to congratulate Mr. Westinghouse and 
the company on their freedom from the necessity of giving 
their best efforts to explaining deficiencies—a fate that 
has befallen not a few electrical companies during the past 
year. 


ELECTRIC ROADS IN NEW YORK CITY. 


Electrical traction is slowly but surely gaining an 
entrance into New York City. For some time past, a 
regular trolley system has been in successful use in its sub- 
urbs, and now a cross-town line, with familiar centre pole 
construction, runs along One Hundred and Thirty-fifth 
street. The citizens are next promised a trial of one or 
two conduit railway systems, notably the Siemens-Halske, 
to be laid at the builders’ expense, on the West Side, 


where success will inevitably lead to adoption further 
down town. The present aspect of affairs is, therefore, one 
of great encouragement to electrical engineers. It is now 
pretty generally admitted that New York can enjoy all the 
advantages of electric traction, without any of the draw- 
backs of the overhead trolley; and we look forward to the 
early conduiting of more than one large road. 


OBITUARY. 


COL. STEPHEN M. CHESTER. 


COL. STEPHEN M. CHESTER, until recently and for many years 
a resident of Elizabeth, N. J., died at his residence in New York 
last week. He was the son of the late Col. Thomas L. Chester, of 
New York. Immediately after his graduation at Yale, he went 
west in the pursuit of his profession as civil engineer, and laid out 
several rai . When the war broke out he joined a corps of 
volunteer engineers, and before its close was promoted to be 
colonel. His talents and inclinations were always toward inven- 
tion, and so he became expert electrician for the firm of C. T. & J. 
N. Chester, his brothers, of New York, and in connection with the 
senior member invented and put in the first telegraph fire alarm 
in New York. Among his many other inventions were an elec- 
trical sewing machine motor, and an underground trolley system. 
Just before his death, he invented a fire-escape. He had been 
F for many of the best known electrical com- 
ies. hen the war between Peru and Chili broke out he 
entered the service of the former country to superintend the use 
of electrical torpedoes. He was captured by the Chilians and 
imprisoned, though he tacked over his door a self- made American 
The United States Government, however, soon demanded 
and secured his release. His death brings to a close a varied and 
eventful life. 


TALMAGE’S TABERNACLE, Brooklyn, was destroyed by fire on 
Sunday for the third time. It is asserted that the fire started from 
a defective wire in the organ, but of this there is absolutely no 
proof. When the tabernacle was last destroyed, and when it was 
claimed that its wires had been struck by lightning,” the 
switchboard after its recovery from the wreck was found intact 
and without the slightest trace of such a casualty ! 
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THE ARNOLD SYSTEM OF ELECTRIC POWER 
STATION CONSTRUCTION. 


IN building an electric power station the two principal objects 
to be kept in view are low first cost, consistent with the best 
economy, and absolute reliability. Power stations have hereto- 
fore consisted of two classes, viz.:—Those having a number of en- 
gines directly belted or directly connected to small generators 
and those having two or more large units of power belted to line 
shafting from which a number of small electric generators are 
driven = means of friction clutch pulleys and belts, In order to 
insure reliability with the first plant, it is essential to have one or 
more engines and generators in disuse all the time to be able to start 
in case of accident to any one of the operating units. In the latter 
syatem reliability is insured by being able to reach any dynamo 
from any engine in the plant through the shafting and belted 
connections. The former system has always been the cheapest to 
install in first cost, and the latter has been the most reliable 
to operate. The system described here is one which is said to com- 
bine the flexibility of the low speed, or large engine belted plant 
with the low first cost of the direct connected or direct belted plant. 
The advantages claimed for this system are: Less cost per kilowatt 
of plant installed; less cost in operating expenses; less real estate 
occupied; absolute flexibility; less depreciation, and greater ease 
in handling, than is usual in power plants heretofore installed. 
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magnetic field will be created around it which will have a ten- 
dency to attract the disc 1, overcoming the action of the sprin 

which normally hold it against the disc H, and clasping it securely 
to disc I so that power can be transmitted from one disc to the 
other by friction so long as the current travels through the coils. 
If engine No. 1 now be set in motion it will drive generator No. 1 
directly connected, there being no vee pan except what are 
ordinarily encountered in a direct connected engine and dynamo 
plant. Ina like manner engine No. 2 can be connected to gen- 
erator No. 2, thus forming two direct connected power units. The 
shaft E lies idle in the bearing D, and is not used except 
in case it becomes necessary to drive either generator from 
the opposite engine, or both generators from the same engine. 
In an ordinary direct coupled plant, if we had but two 
units of power, in case the engine of one unit and the gen- 
erator of the other unit should become disabled, the piant 
would be at a standstill, and unable to furnish any current at all. 
With such an emergency as this, this system would operate thus : 
If engine No. 1 and generator No. 2 were the disabled portions of 
the plant, generator No. 1 would be driven from engine No. 2 as 
follows: Current would be through coil o thereby attract- 
ing the disc I which would set the shaft Ein motion. Current 
would also be passed through the coil N attracting the disc L which 
would set the armature of generator No. 1 in motion. Current is 
then cut off from the coil M, allowing the armature of generator 
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Fig. 1 (a and b). ‘ 


We shall first describe the system as applied to an electric 
railway plant having a capacity of 2,000 h. p. such as would have 
been ample to drive the Intramural road at the World’s Fair. 
Referring to Fig. 1, engines No. 1 and No. 2 are cross compound 
condensing, having a rated capacity of 1,000 h. p. each. Gener- 
ators No. 1 and No. 2 bave a rated capacity of 750 K. W. each. 
The armatures of the generators are mounted upon hollow cast 
steel shafts or quills, Cc, running in independent bearings, Pp, so 
arranged that they are free to revolve independent of either 
engine. and of each other. Through these quills, and supported at 
its centre by bearing D extends a steel or wrought iron shaft, 
carrying upon its ends circular cast steel or cast iron discs, F f, 
securely keyed to the shaft. The drawing shows the engines con- 
nected to generators with magnetic clutches which operate as 
follows: Attached to the end of the engine safts, aa, are 
circular cast iron or cast steel discs, Hh, carrying in recesses cop- 
per coils, o o, which are connected to brushes, Qg, by mean of rings, 
Rr, in such a manner as to permit a current of electricity to Te 
passed through the coils while the discs are in motion. Around the 
vertical faces of the discs near their peripheries are carried cast 
steel or cast iron rings, 1i, which are held in position by means of 
three gudgeons or bolts, equally spaced around the peripheries of 
the dics. The rings 17 are normally held against the discs by 
small spiral springs surrounding the gudgeons. Attached to the 
quills Cc are cast iron or cast steel discs J j, carrying two coils of 
Copper wire Mm, Nn, which are connected to the brushes K k, so as 
to allow a current to be passed through the coils when the discs 
are in motion. 

It is evident that if a current be passed through the coil M a 


No. 2 to come to rest. It will be readily understood that either 
generator can be reached from either engine in a like manner, 
thus making it practically interchangeable. 

Should one entire engine unit become disabled, both generators 
can be driven from either engine by simply passing the current 
through the proper coils as follows: If engine No. 2 were disabled, 
generator No. 1 would be driven directly from engine No. 1 by 
means of the coils M and disc 1, as above described. Current would 
be passed through the coil N, thus attracting the disc L and setting 
the shaft Ein motion. Current would now be passed through the 
coil n, attracting the disc g, thus setting the disc j of generator No. 2 
in motion. Thus either generator or both generators are avail- 
able from either engine, and at the same time there is not the 
additional investment of a third engine and generator to be car- 
ried to provide against the accident above mentioned. The fact 
of having to work the engine uneconomically while repairs are 
being made is a very small item compared with the heavy. expense 
of carrying the additional investment of a third engine and gene- 
rator to provide for this emergency, as is now usually done with 
direct coupled plants. 

By having two engines with the high pressure cylinder of one 
and the low pressure of the other directly connected to the work, 
the plant is arranged to operate . with any load vary - 
ing from 500 to 2, 000 h. p., and it is practically impossible to shut 
the plant down on account of any accident that would be liable to 
happen. The main shaft of both engines is cut in the middle and 
the two parts joined by means of positive jaw clutches, operated 
by steam N us, when the load is light, engine and 
generator No. 1 are shut down. Cylinder p of engine No. 2 is cut 
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off by means of the jaw clutch, and no portion of the plant oper- 
ates except the high pressure cylinder of engine No. 2, directly 
coupled to generator No. 3. This cylinder can be run condensing 
and the plant operated with economy, until the road requires 
more power, when the low pressure cylinder is brought up to 

d and connected with the high pressure cylinder without 
stopping the plant. In case it becomes necessary to make repairs 
on the high pressure cylinder of engine No. 2 at the time that the 
road is demanding full power of engine No 1, high pressure steam 
may be admitted to the low pressure cylinder of engine No. 1, 
which is placed next to the generator. By working high pressure 
steam in the low pressure cylinder of this engine it will give its 
full power, thus driving ita generator and allowing the high pres- 
sure side to be shut down for adjustment. 

In order to prevent wear on the rings of the magnetic clutches 
above described, the following method of electrically starting the 
generators is covered under this . Suppose engine No. 1 
and its generator are operating, and engine No. 2 and its genera- 
tor are standing idle, and it becomes necessary to throw generator 
No. 2 upon engine No. 1 in order to repair something on generator 
No. 1. Instead of . No. 2 to bring generator No. 2 
up tos , or allowing the friction of the magnetic clutch to 
bring the latter up to speed, current from generator No.1 is 
passed through the armature and flelds of generator No. 2 in such 
a manner as to make a motor of it until the armature attains the 
same d as that of generator No. 1, when current is passed 
through the coil n clamping the disc F to the disc J without wear 
on the clutch mechanism. 

Figs. 2 and 8 givea „ representation of the cir- 
cuits for operating the machines as motors and generators. Re- 


Fia@s. 2 AND 8. 


ferring to Fig. 2, let us assume that generator No. 1 is running 
as a generator from engine No.1. The circuit is as follows: From 
the positive bus-wire on the switchboard T!, through the double- 
pole switch U, conductor v‘, brushes 00, armature L, to brushes 
PP, to fleld magnet coils 88, conductor v“, switch v“ and con- 
ductor v, to switch U, back to the other main conductor T. This 
machine is therefore supplying the main conductor with current. 
By disposing the parts as indicated in Fig. 8 the circuits will be 
varied so that the circuit of conductor V includes at first the high 
variable resistance v“, and excludes the series winding of the fleld 
magnet, and the shunt circuit excludes the resistance W* by means 
of switch WI, so a variable current may be made to pass through 
the armature by varying the resistance v*. Thus the machine 
operates as a shunt motor and its sleeve shaft is driven at any 
desired rate of speed by simply adjusting the resistance v'. The 
rotation of the sleeve shaft will vary from the rotation of the main 
shaft, and when the armature of machine No. 2 has attained 
approximately the same speed as the shaft o, the magnetic clutch 
is thrown in circuit, the proper switches are thrown, and generator 
No. 2 ceases to be a motor, and becomes a generator capable of 
producing current. 

In case it ever becomes necessary to increase the capacity of 
the power station designed under this system, it is done by adding 
two more generators to the right of engine No. 2, having 
similar connections to generators No. 1 and 2, thus making four 
generators available from engine No. 2, The third engine is added 
as the power is required. 

Figs. 1a and 1b show different forms of mechanical clutches 
which can be substituted for the magnetic clutches above de- 
scribed if necessary. In a railway plant the fact of having to stop 
the station for a few minutes at the time of changing from one 
engine to another is not so serious as in a lighting plant, and the 
above clutches have been designed for substitution for the mag- 
netic clutches in case the conditions are such as not to warrant 
installing the magnetic clutches. In Fig. 1a, H is a disc securely 
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keyed to the shaft a of engine No. 1, J is a circular disc securely 
keyed to the quill c of generator No. 1. and F is a circular disc 
keyed to the common shaft E. If it is desired to drive generator 
No. 1, three bolts T, uidistant on the circumference are 
used to bolt discs H and J rigidly together, the same as cable rail- 
way plants are now operated. gine No. 1 is thus driving 
generator No. 1 directly connected, without any wearing parts ex- 
cept the bearings of the two machines. In case it becomes neces- 
sary to drive generator No. 2 from engine No. 2 bolts s are inserted 
as shown, thus rigidly connecting disc H to disc F and revolving 
shaft E. The bolts 8 can be reversed so that disc F will be rigidly 
bolted to disc J, permitting shaft E to drive generator No. 1 from 
engine Ną 2, thus performing all the functions of the magnetic 
clutch as deacribed above. 

Fig. 1b is another form of clutch now commonly used in cable 
railway plants. The disks H and J are keyed to the engine and 

erator shafts tively, and disc X is keyed to shaft Ek. If it 

desired to drive generator No. 2from engine No. 2, two steel 
or wrought iron keys are inserted in recesses UU, thus rigidly 
connecting the disc H to disc J. By inserting the wedges in re- 
cesses V v, shaft k is made to revolve from engine No. 2 and by 


meening the wed in recesses w w generator No. 2 is caused to 
revolve from shaft E, thus making the plant interchangeable in 
all directions. 


The entire plant is mounted upon a cast-iron bed-plate cast in 
sections and thoroughly anchored, just as in first class cable 
railway power station construction of the present day. The sys- 
tem is especially applicable to arc lighting stations where, as it is 
well known, a large number of small electrical units must be 
used, owing to its being usually n to run a machine for 
each arc light circuit. hen it is desired to start any generator, 
it is brought up to speed as a motor, and when it attains the same 

as the line shaft, a positive clutch, operated either by hand 
or by electricity, is thrown into connection, after which the cur- 
rent is rev through the machine and it immediately becomes 
a generator. 

It will thus be seen that any generator in the plant can be 
started and stopped at will, without stopping either engine, or 
without using belte, pulleys or friction clutches, thus having all 
the flexibility and reliability of the ordinary low speed lighting 
station, wherein shafting and belting are used, and occupying not 
over one-quarter the amount of ground that such a plant ordina- 
rily covers. This permits a very much less extensive building to 
be constructed, lees investment in real estate; greater ease in op- 
eration, on account of having fewer wearing parts to lubricate 
and to maintain, and less labor to operate the plant. 

Another important feature is that any kind of moderately 
speeded engines or generators can be installed under this system 
without any radical change in design. This would enable many 
of the older plants to be rebuilt, utilizing a large portion of their 
present equipment. The arrangement here deseribed is the design 
of Mr. B. J. Arnold, of the Rookery Building, Chicago. 


LEGAL Nores. 


JUDGE RICKS AGAIN REFUSES TO GRANT AN INJUNCTION 
AGAINST THE BUCKEYE CO.—THE EDISON ELECTRIC LIGHT 
CO. AND EDISON GENERAL ELECTRIC CO. vs. THE BUCKEYE 
ELECTRIC CO. 


ON May 4, as noted briefly in our last issue, Judge Ricks of the 
U. S. Circuit Court at Cleveland, O., handed down an opinion 
maintaining his former decision and hilo Si grant a prelimi- 
nary injunction 50 the Buckeye Electric Co. Aítər the origi- 
nal decision of Judge Ricks, the General Electric Co. made 
another oo peed submitting new affidavits in support of their 
motion which set forth that in making the application to the 
Patent Office in October, 1888, asking for a limitation of the life 
of the patent, Edison acted without the authority or knowledge 
of those who were associated with him in the Edison Lamp Co., to 
whom the sole rights to manufacture the incandescent lamp had 
been transferred. While giving due credence to these affidavits, 
Judge Ricks holds that because of their intimate associations in 
the enterprise, they must have learned of that proceeding soon 
after it took place, and that they have since ratified the acts of 
their associates in different ways. Judge Ricks says: 


“If they (Edison's associates) considered their interest in the contract of 1861 
as valuable from October, 1888, to March, 1898, as they do now, ey were bound 
to protect it by such acts and conduct as not to mislead those dealing with this 
patent, and with its inventor and owner. With the certificate of correction 
attached to every copy of the Edison patent issued between October, 1883, and 
March, 1898, and with the concern that existed as to the effect of the Patent 
Office proceedings upon all interested in the patent, it seems highly improbable 
that during all that period these associates of Edison remained in ignorance of 
what had been done. If they were so innocent and ignorant during that time, it 
ought to so affirmatively ap „ for it is the fact most important in view of the 
decision of the Oourt dissolving plaintiff's injunction allowed upon the original 
hearing. Having failed to make this full and explicit deniai, I am warranted, in 
view of all the facts, in concluding that these associates of Edison did acquire the 
. of this Patent Office proceeding during the period named. 
Having knowledge of the part taken by their associate, ison, in the Patent 
Office P ing, they were with the know! of its legal effect on 
their rights under the contract of 1881, and they were charged with the duty of 
protecting them by their subsequent acts and conduct. 

The motion for a preliminary injunction is therefore refused. 
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INCANDESCENT LIGHTING DISTRIBUTION PATENTS.—EDISON 
K. L. CO. vs WESTINGHOUSE ELEC. MFG. CO. AND N. Y. 
INS. WIRE CO. 


A SUIT has been instituted in the United States Circuit Court 
on behalf of the Edison Electric Light Company against the 
Westinghouse Electric and Manufacturing Company and the New 
York Insulated Wire Company, to recover royalties for alleged 
infringement of patent No 264,642 issued in September, 1882, for 
5 in the electrical distribution system of incandescent 
lighting from central stations. 

The patent was applied for by Thomas A. Edison in 1880 and 
granted two years later. In the meantime, according to the bill 
of complaint, the patentee transferred his interest in the patent to 
the Edison Electric Light Company. 

The answer filed by the Westinghouse Company, denies the 
right entirely of the Edison Company to the patent. It was old 
and well-known, the answer states, prior to any invention or dis- 
covery thereof by Edison, and involved merely the exercise of 
ordinary engineering skill and judgment. Moreover, it is further 
alleged that the transfer of the patent by Edison to the Edison 
Company was not registered in the patent office until 1838. 


LITIGATION OVER ELECTROLYTIC RAILWAY CURRENTS. 


THE CARLISLE (PA.) GAS AND WATER COMPANY recently asked 
for an injunction restraining the Carlisle Traction Company from 
laying their tracks above the water mains because of electrolysis. 
The case was argued May 2 and Judge Sadler said, as it is an 
important issue that involves millions of dollars of property 
throughout the country, it must be fully investigated. © case 
was continued so that the railway company may take testimony. 


STORAGE BATTERY LITIGATION.—CONSOL. ELEC. STORAGE CO, 
vs. ELEC. STORAGE BATTERY CO. 


THE argument on the motion for injunction made by the Con- 
solidated Electric Storage Co. apaina The Electric Storage Bat- 
tery Co. came on for hearing before J udge Green, at Trenton, on 
Tueeday, the 8th inst. It will be resumed on May 29th. 


REPORTS OF COMPANIES. 


WESTINGHOUSE ELECTRIC AND MANUFACTURING 
CO. ANNUAL REPORT. 


SUBJOINED is the full report of the Westinghouse Co. dated 
May 16, to its stockholders:— 

Notwithstanding the fact that there was a general paralysis in 
industrial affairs throughout the United States during the last 
nine months of ei ser fiscal year, your Board is able to present 
herewith a financial statement for the year ending March 81, 1894, 


which it believes will prove satisfactory in every particular. 
From the balance sheet it will be noted that the net an from 
manufacturing and other sources amounted to $1,610,809.11 after 


charging to operating expenses, as heretofore, large sums for alter- 
ations and additions to buildings, for maintaining the machinery 
and tools in the highest order, and all sums paid for interest and 
discount, excepting interest on bonds and scrip, which has been 
charged off direct to surplns. 

It will be seen that a large reduction in accounts payable, bills 
payable issued for merchandise, and those discounted:t with collat- 
eral has been made from the profits of the company, which further 
illustrates the careful manner in which the officers of your com- 
pany have conducted its business. By the recent sale at par of 
the preferred stock which was in the treasury of the company, 
the bills payable have been further reduced since the 8ist of 
March, so that on May 9th there were outstanding only $560,- 
982.64 of bills payable of all kinds, of which $37,869.04 were issued 
for merchandise. 


WORLD’S FAIR LIGHTING CONTRACT AND EXHIBIT. 


All of the apparatus used in connection with the World’s 
Fair lighting contract and for exhibition purposes has now been 
returned to the warehouses of the company, and the final pay- 
ments have been made by the World’s Columbian Exposition 


Company. 

e amount of the contract for lighting was $899,000 and for 
extras under the contract $88,704.47, making the total received 
by the company $487,704.47. All goods shipped to the Fair were 
charged at the cost of labor and material with 20% added. After 
charging the account with all costs of every nature in connection 
with the running of the plant and of the exhibition, and credit- 
ing it upon the return of the material with the net cost of labor 
and material, it shows a net cost to the company of only $16,018.08 
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for a grand display of the company e apparatus; the advertising 
effect of which has been invaluable. The price at which the 
lighting apparatus used at the World’s Fair, and the apparatus 
used for bit has been sold, will yield a handsome profit to the 
company. 

It is gratifying to state in connection with this subject that the 
entire contract was carried out without friction of any char- 
acter, and without a single deduction of any kind being made 
from the bills rendered by the company, and that the experience 
gained by the company in constructing such large apparatus was 
an important factor in the securing of the contract for the three 
5,000 horse-power generators now heing constructed for the trans- 
mission of power from Niagara Falls for the Cataract Construc- 
tion Company. 


NIAGARA FALLS POWER TRANSMISSION. 


The awarding to your company by the Cataract Construction 
company of the contract for three 5,000 horse-power generators 
for the transmission of the power of Niagara Falls to Buffalo and 
other points was an event of more than ordinary importance. The 
officials of the Cataract Construction Company had employed the 
most renowned electrical engineers of the world, and had spent 
some years in a full investigation of the subject, and finally con- 
tracted with your company bec use of a belief in iu ability to 
successfully carry out such an important undertaking The trans- 
mission of power by means of these generators involves the use of 
your compras Tesla patents covering the system of multiphase 
motors, and therefore the successful starting of this plant cannot 
fail to have a great infiuence in the 5 by your com- 
pany of other plants for the transmission of power from water- 

alls to remote points, by reason of the experience gained in this 
instance, and by reason of the ownership of the controlling pat- 
ents. The three generators contracted for will soon be completed 
and put in operation. 


INCANDESCENT STOPPER LAMPS. 


The successful use at the World’s Columbian Exposition of the 
stopper lamps manufactured by your company, and their large use 
in general lighting, have fortunately placed the company in a po- 
sition to protect all of its customers from the eee action of 
the owners of the Edison patent covering the all-glass globe form 
of lamp. A steady advance has been made in the method of man- 
ufacture, so that your compen? is to-day producing a lamp which 
has no superior, and the use of which your officers expect to ex- 
tend with great rapidity during the coming season on account of 
its quality and low cost of manufacture. 

t may be fairly stated that the peculiar methods pursued by 
the owners of the Edison patent in their efforts to obtain a mo- 
nopoly of the sale of incandescent lamps have resulted in a dis- 
astrous failure, for the price of incandeecent lamps to the public at 
large has been greatly reduced in consequence of the success of your 
company in the production of non- infringing lamps. Your officers 
believe that they will be able to sell stopper lamps to the com- 
pany’s customers at a price not exceeding the manufacturing coet 
of the all-glass form, and thereby greatly promote the company’s 
electric lighting business. 


COMPETITION AND PATENTS. 


Our competitors have continued to copy our plans and infrin 
many of our patents, and in one instance the company’s officials 
were reluctantly compelled to have indicted and arrested the 
agents of a large corporation who had entered into a conspiracy 
and had thereby succeeded in robbing your company of valuable 
drawings and information. It is believed that the action of your 
officers in this matter will have the effect of preventing the un- 
rates appropriation of your drawings and other information in 
the future. 


NEW WORKS. 


In the last annual report your directors announced that they 
had accepted a proposition of the East Pittsburgh Improvement 
Company to erect, according to the plans of your company, a new 
manufactory upon a site of 28 acres. In consequence of the gen- 
eral depression in business, the letting of the work was deferred 
until January, when contracts were awarded at very low rates 
for the erection of a two-story machine shop 750 feet long and 280 
feet wide, a two-story warehouse 750 feet long and 75 feet wide, 
and a boiler and power house, the whole having a floor space of 
over ten acres. To these buildings there will be added in time a 
foundry, blacksmith shop and one or two other unimportant 
buildings, making the whole plant when completed a most com- 
prehensive one in every respect. The above buildings will be of 
steel and brick, arranged with reference to the manufacture of 
modern electrical apparatus of the heaviest character, and will 
be so equip with electric cranes, machinery and improved 
machine tools as to enable the company to manufacture its product 
so much below the cost in existing competing establishments that 
the company will, at the prevailing competitive prices enjoy a 
very satisfactory margin of A | 

ittsburgh is exceptionally well located with reference to the 
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material required for the construction of electrical machinery, and 
has unrivaled facilities for the shipment of freight in all direc- 
tions; and being centrally located with reference to the consum 
tion of electrical apparatus, your officers have full confidence in 
their ability to secure enough work at profitable rates to fully 
occupy the entire establishment. 

In conclusion we call especial attention to the exceptionally 
favorable position of your company with respect to the electrical 
trade. Its capital stock in proportion to its operations is small, 
and it has no contracts of any character with local lighting or 
other companies which can in any manner interfere with the sale 
of ite apparatus. It has a harmonious management, and has an 
unequaled reputation with respect to the design and character of 
its apparatus; so much so that the company’s standard apparatus 
is purchased and paid for without special tees of any kind. 

The new works of the company will be completed and occu- 
pied during the present year, so that all of the manufacturing will 
be concentrated and large savings thereby effected. 

For the Board, 

GEORGE WESTINGHOUSE, IR, 
President. 


WESTINGHOUSE ELECTRIC AND MANUFACTURING CO. 
Balance Sheet, March 31, 1894. 


Assets. 
n, ³ðW6W³. r ðV ᷣ ( seas teehee $826,694.55 
Bills Receivable .........o.s.soesescsessosoosssosescocesosossepososso 978,445.51 
Accounts Receivable ............. ccc cece ce ccc eee 2,845, 161.20 
Material in stock and in process of manufacture (at cost of labor 
%%% õ A FVVVVVV—VZVVTVTVVVĩVVVVVVVVVVC0T ( 1.545. 472.22 
Advances to leased compan les .. 100. 124. 68 
Bonds value, . fo4- sosesosossesosoos 287,897.15 
Stocks lear value. 86, 499, 490. 160U:)))) cece ccc ccc eccc sens cece : 
al Estate and Buildings........... J 8 464,408.48 
Machinery and Tools... ............ccccccscccccccce 886, 452.67 
Miscellaneous ...... sss ccec ane see cusweieebswdeeave de vo srosreseas 66,839. 
Charters, Franchises, Patents, eto - 4, 879, 881.69 
Total Assets ] ²˙ ́ͥ.. wend ⁰ꝛ 3814.72.81 4.48 
Liabilities. 
Accounts payable ................. 111 Pee aOR Re re $811,749.75 
Bills payable, issued for Merchandise ..................0 cc. sonucun. 116,988.85 
Discounted with collateral.......... e 697,800.00 
CONTRACT AXD OONTINGENT LIABILITIES. 
Fee,... ¾ Hh ĩ ⸗ ` 194,560.00 
, ß e 18,125.00 
U. 8. E. Ltg. Co.'s 6 per cent. 15 year bonds, $50,000 payable 
AA %⅛%Vw n.... ] she ee Sheek se eke een aes 550,000.00 
(Bills receivable under discount, $528,550.65.) 
CAPITAL STOOK. 
Preferred, 78,489.81 shares $3.671 968.50 
Assenting, 108,809.62 shares ..........sssoscssessossose 5, 165. 481.00 
Common. 3,588 aha res q e. 179, 150.00 
— 9.016, 506.50 
(In Treasury 6,560.69 shares Preferred: 
and 18,107.88 shares Assenting.) 
Surplus. 
Balance, March 81, 1808ͥœuarvꝶꝶ ee $2,757,649.19 
Twelve months net earnings from 
MONG EE $1,610,504.66 
From other souroe 6 30,804 45 1.640 809.11 
„808, 488.30 
Less amount written off in adjustment e 
of matters pending in 1890 and 1891.. $19,198 78 
Ditto in current year................... 262,328.20 271,521.98 
: $4, 126,986.82 
Interest on Bonds............... . $36,000.00 
Interest on ScoripvðPhhꝰpę . 11,678.72 
Dfvidend sds 257,218.22 804,886.94 3, 822 049.88 
814.722, 814. 8 


BERLIN IRON BRIDGE COMPANY. 


THe BERLIN IRON BRIDGE COMPANY paid on April 14th, their 
regular quarterly dividend of 1 per cent. Considering the hard 
times in all branches of business, especially among manufactur- 
ers of structural iron, this shows pretty good management—not 
to put it any stronger, and is a refreshing change from reports com- 
og on so many quarters, of closed factories and passed 

ividends. 


Mr. G. J. MELYS, formerly of the Milwaukee electric light and 
railway plant, recently described in THE ELECTRICAL ENGINEER, 
has been appointed technical director of the municipal light and 
railway plant at Frankfort, Germany. 


Mr. Oscar T. Crossy has been suffering from a serious attack 
of nervous prostration due to overwork attendant npon closing 
up his affairs as Railway Manager for the General Electric Co. 
and assuming his new duties with the Vne CEOE Co. It 
is encouraging to learn, however, that Mr. Crosby is ma ing rapid 
recovery of health, and may soon again be seen at his offices in 
the Columbia Building, Broadway. 


THE ELECTRICAL ENGINEER. 


439 


COLLEGE NOTES. 


NATIONAL SCHOOL OF ELECTRICITY. 


FINAL charter rs have just been granted at Springfield, 
III., to the National School of Electricity, an organization growing 
out of the electrical de ment of the World’s Fair. Prof. rett, 
chief of the electrical department of the World’s Fair and chief 
electrician of Chicago, is at the head of the organization, and Mr. 
Thomas A. Edison heads the faculty of education. 

The faculty is made up as follows: Mr. Edison, dean; Mr. 
Nikola Tesla; Dr. Gray, of Highland Park: Prof. Carhart, of Ann 
Arbor; Prof. Anthony, of New Jersey; Prof. Ryan, of Cornell ; 
Prof. Perrine, of Leland Stanford, Jr. University ; Prof. Shephard- 
son, University of Minnesota; Prof. Thomas, University of Ohio; 
Prof. Jackson, University of Wisconsin ; Prof. de Universit 
of Louisiana; Prof. O' Dea, University of Notre Dame, and Prof. 
Barrett. 

It is the intention of the founders of the school to inaugurate 
classes in electricity in every city and town where the population 
will justify it. 


UNIVERSITY OF WISCONSIN. 


WE have just received the announcement for 1894-5 of the 
College of Mechanics and Electrical Engineering and the Univer- 
sity of Wisconsin, in which we note the increasing attention given 
to electrical work, not only by under-graduates but also in the 
graduate courses. The electrica] engineering course, in charge of 
Prof. Jackson and Prof. Davies, promises a complete curriculum 
of dynamos, applied electric chemistry, comprising primary and 
secondary batteries, electric light, transmission of power, railways 
and electrical testing and including instruction in station manage- 
ment. The mathematical study of electricity and magnetism is 
by no means neglected, and laboratory work is made to conform 
with and illustrate class-room instruction. Indeed, of the total 
number of hours given to instruction in the electrical engineering 
course about one-half is devoted to work in the laboratories. 


THE LELAND STANFORD, JR., UNIVERSITY, CALIFORNIA. 


AMONG the numerous courses open to students at this Univer- 
sity, that of electrical engineering has already taken a prominent 
place, under the direction of Prof. Perrine, assisted by Prof. 
Olivette. The course includes instruction in constructive material 
of machinery directly applicable to electric light, railway, power 
transmission and telegraph work; the elements of dynamo 
machine design, central station design and management; and 
special attention is devoted to practice in planning electrical plants 
and the solution of electrical problems. The graduate course, 
designed for those who wish to fit themselves for any special 
work, comprises instruction in the history and practice of induc- 
tive 5 and dynamo design, telegraph and telephony and 
special applications in electricity. 


SOCIETY AND CLUB NOTES. 


AMERICAN STREET RAILWAY ASSOCIATION, 


The following is a list of the subjects and special committees 
appointed to report thereon, at the Thirteenth Annual SE of 
the American Street-Railway Association, to be held in the City 
of Atlanta, Ga., October 17-19, 1894. 

Can the T Rail be Satisfactorily Used in Paved Streets? Joel 
Hurt, Pres., Atlanta Consolidated St. Ry. Co., Atlanta, Ga.; S. 
Hendrie, Manager. Wyandotte and Detroit River Ry. Co., Detroit, 
Mich.; H. J. Crowley, Engineer, Atlanta Consolidated Street Ry. 
Co., Atlanta. 

City and Suburban Electric Railways. Elwin C. Foster, Supt., 
Lynn and Boston R. R., Boston, Mass. 

Mail, Express and Freight Service on Street Railway Cars. 
Richard McCulloch, Elec. Eng’r., Citizens’ Railway Co., St. 
Louis, Mo. 

The Best Method of Treating Accidents and Complaints. John 
B. Parsons, Genl. Magr., West Chicago Street R. R, Chicago, LI. 

Street Car Wheels and Axles. D. 8. Cook, Elec. Eng’r., Trenton 
Pass. Ry. Co., Trenton, N. J. 

Transfers and Commutation. 
rake Co.. Denver, Col. 

The Rail Construction of the Terre Haute Street Railway 
Co., M. F. Burke, Supt., Terre Haute Street Railway. 

A Stundard Form for Accounts for Street Railways. H. I. 
Bettis, Cons. Eng’r., Atlanta Cons. St. Ry. Co., Atlanta, Ga. 


Rodney Curtis, Pres., Denver 
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NORTHERN SOCIETY OF ELECTRICAL ENGINEERS, OF 
ENGLAND. 


We have received the rules, list of members, etc., of the new 
Northern Society of Electrical Engineers, which has recently been 
started at Manchester, England, with Dr. John Hopkinson as 

resident, Mesers. G. E. Preece, He Edmunds, and W. P. 

ames Fawcus, vice-president, and Mr. John Darney, hon. secre- 
tary. The society has already more than one hundred members 
and is doing excellent work. 


MR. HADAWAY ON ELECTRIC HEATING” BEFORE THE NEW 
YORK ELECTRICAL SOCIETY. 


A VERY interesting and valuable paper on Electric Heating 
from the Engineering Point of View,” was read by Mr. W. 8. 
Hadaway, Jr., before the New York Electrical Society, at Colum- 
bia College, on May 10. The paper was illustrated by a well 
selected display of apparatus loaned for the occasion by the Cen- 
tral Electric Heating Co. and utilized by a cook and a laundry- 


man. The data given by Mr. Hadaway proved very suggestive 


to electricians, while the apparatus aro 


the curiosity and envy 
of the numerous ladies in the audience. 


LETTERS TO THE EDITOR. 


STORAGE BATTERY TESTING. 


Without wishing in any way to criticise Mr. Lloyd's excellent 
and timely paper in THE ELECTRICAL ENGINEER of April 25th, the 
writer desires to add a few statements in connection with this 
subject, as the results of his personal experience. The item of 
annual cost may be disposed of without the necessity of testing as 
Mr. Lloyd suggests, for reliable manufacturers are now prepared 
to guarantee the maintenance of their plates at a fixed, sum, or 
percentage of the first cost, annually. These manufacturers very 

roperly insist on installing automatic devices with their accumu- 

ators, 80 designed as to prevent the exceeding of a pre-determined 
rate of charge and discharge, thus saving the plates from abuee in 
this direction. 

The industry is now sufficiently advanced to furnish reliable 
data on the cost of maintenance in all conditions of work, and 
from these reports, and not a laboratory test, should this item be 
estimated. Until purchasers learn to look more at the advantages 
than the first cost of accumulators, the general introduction of 
these much-abused but highly useful devices will be greatly re- 
tarded, and the same fact is true with respect to the attitude of 
the majority of electrical engineers to accumulators, many of 
these gentlemen at present simply remarking that accumulators 
are ‘‘no good,” and 5 to consider the subject. 

The difference between the manufacturers’ rated capacity per 
element and that actually obtainable, is a point well worthy of 
careful attention. Under the most favorable conditions, very few 
of the various accumulators encountered in my experience will 
come up to maker's rating, and even if this capacity is obtained, 
it cannot be retained. 

The practice of working between narrower voltage limits of 
charge and discharge is undoubtedly very excellent and desirable, 
insuring as it does, more simplicity of regulation, and better life 
for the plates, but an equivalent ampere capacity in these limits 
means a much larger first cost, a fact likely to prove a serious ob- 
jection to the general introduction of this method of engineering, 
due to reasons previously referred to in this article, viz., that the 
first cost is at present almost the only point given consideration. 


FREDERICK L. MERRILL. 
ChICAGO, May 5, 1894. 


LITERATURE. 


Recenti Progressi Nelle Applicazioni Delf Elettricita. By Rin- 
aldo Ferrini. Milan, 1894. 2d Edition, 2 Vols. Ulrico Hoeple. 
808 pages, 644 x 9 inches. Price, $5. 


THIS work is designed to give the reader an idea of the princi- 
pal applications of electricity at the present time. The first vol- 
ume is occupied almost exclusively with the dynamo, in which the 
author enters quite fully into the mathematical discussion of the 
methods employed in ita construction. Volume 2 takes up the 
description of transformers, motors, etc., and their application in 
the distribution and transmission of power, including electric rail- 
ways. Among the latter chapters we note descriptions of Amer- 
ican apparatus, but are somewhat disappointed in the illustrations, 
which show types now considerered somewhat out of date, at 
least in this country. The final chapters treat of electric heating 
as applied to welding, and of electric smelting. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 
ISSUED MAY 8, 1894. 


R Secondary Battery, A. J. Smith, London, En 
ectric Accum ar or Seconda a „A. J. 5 f 
519,482, Filed July 20. 1893. x noe 8 
The method of manufacture consists io repeatedly coat ing a metal plate 
vih sho oe oxide and kneadiog the latter into metal by means of 
po 8. 
orage Battery Plate, C. P. Elieson, London, Eng., 519,602. Filed Oct. 26, 


Employs a plate composed of sheets of corrugated metal perforated 
throughout their entire surfaces and arranged with their corrugations cross- 
ing one another at an angle. 


Alarms and Signals :— ' 
Lag a A Alarm Transmitter, A. Dunish, Ravenna, Ohio, 519.497. Filed 
an. U e 
Electrical Temperature Annunciator, E. Kloss, Stettin, Germany, 519,684. 
Filed Dec. 22, 1893. 


Distribution :— 
Alternating Cunent Transformer, C. S. Bradley, Avon, N. T., 519,876. 
Filed Mch. 15, 1892. 
Employs a closed coil winding connected with the several wires of a poly- 
hase circuit, and a closed coil secondary winding tapped at two opposite 
points for connection with the distribution circuit. 
Generating and Utilizing Electric Currents of High Potential, C. 8. Brad- 
ley, Avon, N. Y.. 519,877. Filed Nov. 10, 1892. 
ploys a multiplicity of direct current 333 located at a series of 
stations distant from one another, each highly insulated from earth and hav- 
ing a local generator for exciting its fleld magnet circuit, the frames of both 
ne generator and exciter being electrically connected with a brush of the 
ormer. 


Dynamos and Motors :— 
Method of Operating Electric Motors, J.8. Bancroft, Philadelphia, Pa., 
519,686. Filed Dec. 15, 1892. 

Claim 1 follows :— 

Two or more motors, a source of current for the motor fields, a reversing 
switch for the armature circuit of each motor, a rheostat that controls the 
the potential of the armature current and means for interlocking the actua- 
ting parts of the reversing switches with the actuating part of the rheostat. 


Galvanic and Thormo-Electric Batteries: 
ee Battery, C. W. A. Hertel, Berlin, Germany, 519,330. Filed July 
Emplo s a zinc electrode consisting of a sheet of zinc wound apie end 
having g rods passing through it to hold it in position and insulate 


Lamps and ry foci ga pe te — 
8 1 or Arc Lamps, E. Lavens, Brooklyn, N. Y., 519,334. Filed 
pt. 80, 


Metal Working: — 
Electric Welding Machine, H. Lemp & C. G. Anderson, Lynn, Mass , 519,- 
836. Filed May 28. 1891. 
Employs a cut off for controlling the flow of current in the primary of the 
transformer and a controlling magnet in the secondary circuit independent 
of the circuit through which the heating current flows. 


Miscellaneous :— 

Reactive Coil, H. Lemp, Lynn, Mass., 519,885. Filed Nov. 21, 1880. 

Consists of two adjustable coils in inductive relation to one another on an 
iron core, one coil being divided into sections and provided with connections to 
a switch whereby its conductivity and reaction may be changed without vary- 
ing the total number of wit dings in action. 
Sofety Water Column, H. el, Cleveland, O., 519,882. Filed Feb. 9, 1804. 

ploys an electric bell and circuits adapted to sound a high and low 

water m. 
Electrolysis, H. Blumenberg. Jr., Mount Vernon. N. T., 519,400. Filed May 


6, 1893. 

i of Metals, H. Thofehrn, Paris, France, 519,505. Filed 
une 20, 1808. 

Electromagnetic Tool, C. F. Carpenter, Louisville, Ky., 519,662, Filed June 


20, 1891. 
An electric drill operated by a solenoid and plunger. 


0 Rail D. F. Craham, Springfield, Ohio 
tac evice for clric Railways, D. F. p 1 
E W. P. Allen, Chicago, III., 519,828. Filed Oct. 28, 1808. i 

A contact shoe especially designed for use with underground conduit rail- 


ways. 
Condust Electric Railway, J. F. Cook, Mansfield, Pa., 519,880. Filed Feb. 5, 


Relates to certain details in relation to the supporting of the trolley wire 
and the arrangement of the contact device. 
Trolley Wire Hanger, A. B. Crounse & C. A. Rutledge, Passaic, N. J., 519,446. 
Filed July 21, 1898 
Trolley Wire Crossing, E. H. Allen, Cramer's Hill, N. J., 519,519. Filed Feb. 
2. 


1894. 
1 ah Wire Hanger, O. F. Strassburg, Lincoln, Neb., 519,681. Filed Aug. 


31, 1893. 
Electrical 5 „ Cars, J. J. Heilmann, Belfort, France, 
519,674. Filed . 18, 1890. 

Employs motors mounted concentrically upon the axles of the truck and 
supplied with current from a generator driven by a steam engine carried by 
we e (See Tax ELECTRICAL GINEER, May 17, 1803, and 

arc , 1894. 


Switches and Cut-Outs :— 
Electric Switch, J. F. McElroy, Albany, N. Y., 519,888. Filed Aug. 2, 1893. 

A cylinder switch especially adapted to controlling currents used for elec- 
tric heating. 

Telegraphs :— 
Apparatus for Telegraphic or Telephonic Transmission, M. I. Pupin, New 
York, 519,346. Filed Dec. 14, 1893. 

Employs a circuit divided into sections disposed in inductive relation and 
in series, having the various sections tuned to a selected periodicity by the 
interposition of a capacity or capacities large in com n with the dis- 
tributed capacity of the sections. 
Transformer for Telegraphic, Telephonic, or Other Electrical Systems, 
M. I. Pupin, New York, 519,347. Filed Feb. 10, 1894. 

Claim 1 follows: 

A transformer having one of its coils divided into sections, the said sections 
being connected in series and in electrostatic inductive relation, and each sec- 
tion being tuned to a certain predetermined periodicity. 


May 16, 1894.] 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


“THE SPECIAL” DE RYCKE CENTRIFUGAL 
GREASE EXTRACTOR. 


THis is an improved form of the well-known De Rycke grease 
extractor, and consists of a shell or casing in which there is 


SECTION THROUGH SPIRAL 
LOOKING TOWARDS OUTLET 


Figs. 1 AND 2.—“ THE SPECIAL. DE RYCKE CENTRIFUGAL 


GREASE OTOR. 


firmly secured a hollow bell-shaped cone, which overlaps the in- 
verted outlet pipe, which makes it impossible for any grease to 
escape into the condenser. The cone has knife-edged spiral wings 
as shown in section in Fig. 1. The annular space between the 
shell and cone at its smallest cross section is equal to the diameter 
of the exhaust pipe from whence it is greatly enlarged. The 
annular space between the cone and the outlet pipe is also largely 
in excess of the area of the exhaust pipe. 

On entering the extractor the exhaust steam is spread and 
thrown outward by the cone and pen a centrifugal motion by 
the spiral wings. At the end of the cone the motion of the ex- 
haust steam is reversed as shown in Fig. 2, and the heavier parti- 
cles are thrown to the outward end of the shell of the extractor, 
and into the interior of the cone from whence they are carried off 
by a pipe into a tank specially arranged to meet the requirements 
of condensing engines, 

The spiral cone is cast in chills giving it a hard and extremely 
smooth enamel-like surface, thereby preventing friction or any 
obstruction to the free outward flow of grease or other foreign 
matter in its separation from the steam. It is stationary, being 
prevented from revolving by lugs cast on the interior of shell of 
the extractor. i 

The De Rycke centrifugal grease extractors are in use in the 

eat River Street Power House of the Milwaukee Street Railway 

„ described in THE ELEOTRIOAL ENGINEER of March 14, 21 and 28, 
and the following testimonial letters require no further comment: 
j iri MıLWAUrEE, April 28, 1894. 
Sa aS 145 branan New York. 

Dear Sir oe "ui your request as to the number of steam separ- 


ators and extractors this station and the length of time they have been in 
use, I desire to say that we are using five 6-inch separators and five 12-inch extrac- 


tors in the lighting plant for the past year. I have no hesitation in recommend- 


ta we have achieved from them in this 


W. A. CRAWFORD, 
Mechanical Engineer. 


Mruwavukgs, April 21, 1804. 


ing them from the v 
station. me Yours very 


(Signed 


Josepa De Bronx, Esg., Consulting neer, 
145 rier cen f ew York. 

Dear Sir :—I beg to comply with your in as to the efficiency of the 

in station. We have nine extrac- 


Y 
*Gigned 8. STIEBMAN 
Supt. of Construction. 
Mr. JOSEPH DE RYCKE, 145 Broadway, this city, is the patentee 
and sole manufacturer of this new extractor, and will be pleased 
to furnish any further information desired by our readers concern- 


ing it. 
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SALES OF ELECTRIC LAUNCHES. 


THE GENERAL ELEcTRIC LaUNOCH Co., of Morris Heights, New 
York, sold four of their launches last week: One to Lord Aber- 
deen, Governor-General of Canada, for use at Ottawa; two to A. 
Meinecke, Jr., of Milwaukee; and one to the Altoona & Logan 


Valley R. R. Co., for use at Altoona. 


ELECTRIC SELECTOR AND SIGNAL CO. 


This company makes a specialty of its Electric Light and 
Power Controller, a device to control absolutely the output of cur- 
rent to any individual lamp or motor or any group of lamps or 
motors, starting lamps and extinguishing them from the central 
light and power station, and from the same station regulating 
the hours the motors are to be operated. The 1 now 
offered is said to be 5 simple in construction, not apt to 
get out of order, and to fill a long-felt want in electric light and 
power flelds. 

Mr. P. H. Alexander, whose qualifications and activity are 
well known in electrical circles, has been appointed manager of 
the Light and Power De ment of the Electric Selector and 
Signal Company. The address is 45 Broadway, New York. 


NEW GENERAL ELECTRIC SWITCHBOARD. 


Moc ingenuity has been expended on the improvement of the 
switchboard to bring it down to convenient proportions and yet 
to have upon it all the necessary instruments within easy reach of 
eye and hand. We show one of superior convenience lately de- 
signed by the General Electric Company for isolated plants. The 
complete board comprises a panel for each generator and one for 
each set of five feeders. The generator panel is equipped with 
newly designed switches of high conductivity and durability, 
each of which has its own fuse holder. The rheostat and ampere- 
meter are of the latest and most compact type. Each feeder 
panel carries an improved voltmeter and two-lamp ground 
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New GENERAL ELECTRIC SWITCHBOARD, 


detector, the push button being shown in the lower part of the 
el 


The advantage of this arrangement of switchboard lies in the 
possibility of uniformly enlarging the board by merely adding 
anels. They can be set side by side and be connected with tie 
, and are furnished ready for installation and receipt of the 
generator and feeder connections. 
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NEW RIKER MULTIPOLAR DYNAMO. 


THE dynamo shown in the socompany me Rarer e has just 
been placed upon the market by the Riker Electric Motor Co., of 
45-47 York street, Brooklyn. As ordivarily constructed this 

e is designed as an incandescent generator working at the 
standard pressure of 125 volta. The base is made of cast iron, 
very heavy and thoroughly braced to provoni the springing of the 

i The field magnet is built of cast steel with salient poles 
j g radially inward. In sizes up to and including 20 K. W. 
speed and 6 K. W. low s , the fleld is cast in one piece, 
while in larger sizes the fleld is split to facilitate the handling of 
85 armature. 2 5 the poles in a Drees of this 
pe is square, thus permitting a minimum length of wire to sur- 
round a maximum section of iron without the necessity of making 
separate cores and pole pieces, as is the case in round core magnets 
of this general description. The field coils are wound on heavy 
metallic thimbles or spools which serve the double purpose of 
holding the coils securely in place and by their action as closed 
secondaries, absorbing the destructive induction sparks that result 
from breaking the field circuit. 

All these generators are N wound to maintain prac- 
tically constant potential, a slight rise of one or two per cent. 
being allowed to compensate for a fall in engine speed. 

The armature is of the drum ay pe) ihe lates being mounted 
directly upon and keyed fast to the t. e plates are clamped 


New RIKER MULTIPOLAR DYNAMO. 


between heavy cast iron flanges which are threaded on the shaft. 
No bolts pass through the core plates, thus obviating the trouble 
and expense of extensive insulation in the armature. The wires 
are laid in milled grooves, and all insulation on the armature 
between the core and the wire is either micanite cloth or pure 
mica. The coils of these armatures are all cross-connected in 
parallel grouping, in order that the electrical balance shall be 
maintained even when one or two sets of brushes are removed. 
The commutator is very heavily built, the bars being clamped 
between steel cones and insulated throughout with mica. 

While the machines run without undue heating, they are not 
built unnecessarily heavy, a good wide working margin bein 
allowed. The armatures under long runs at full Jad are allow 
to rise in temperature about 40 to 50 degrees F. above that of the 
1 atmosphere. A rating of 500 circular mils per ampere 
at full ! is allowed in all armatures, while in the shunt and 
series coils 1,000 circular mils is the rating. All resistances are 
kept as low as possible, thus reducing internal waste and main- 
taining efficiency. 

All the fittings and connections of these dynamos have been 
designed to facilitate installation and at the same time to pres 
= 5 appearance. The machines are thoroughly hig 8 

as 


embody the principles of the best modern practice. m a theo- 
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regards build and performance, and in . l 
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retical point of view they are designed to a nicety, due regard 
being had for practical consideration. The company is now pre- 
pared to furnish this type of machine in sizes from 10 to 100 K. W. 


THE ST. LOUIS IRON & MACHINE WORKS. 


A PROFUSELY illustrated catalogue descriptive of the St. Louis 
Corliss engine has. been issued by the St. Louis Iron & Machine 
Works, of St. Louis, Mo. The various essential parts of the engine 
are clearly treated in detail, and its many strong points brought 
out in a forcible manner. The last contains a closely printed 
list of some of the companies and individuals using this make of 
engine, containing well known names of prominent manufacturers 
in all parts of the country. 


THE H. W. JOHNS MFG. CO. 


UNDER the title of Insulation“ the H. W. Johns Mfg. Co., of 
87 Maiden Lane, N. Y., has issued a neat little catalogue of 82 pages 
devoted to the well known moulded mica, ‘‘ Monarch,” vulca- 
beston and asbestos specialties manufactured by the company. 
Very little space is given to description, as the various devices are 
so well illustrated that they speak for themselves. The catalogue 
will be valuable to anyone wishing information in regard to high- 
class insulating appliances. 


THE NEWTON FIXTURE ARM SWITCH. 


THERE is a tendency to turn the lights upward, among the 
makers of the better class of fixtures. In endeavoring to do this 
they have been hampered considerably by the fact that when the 
lights were turned upward, the key of the socket was in most 
cases practically inaccessible, the deaign of the fixture either calling 
for an ornamented socket cover or the key being too high to be 
reached readily. 

These conditions called for a keyless socket and a small switch 


NEWTON FIXTURE ARM SWITCH. - 


placed in a handy position in the arm of the fixture. Here another 
obetacle was met, as no switch of good ap ce and of 
reasonable price was obtainable. The Newton Electric Co., of 89 
Cortlandt street, foresaw the want, and got up the switch as 
shown in the accompanying cut. It is neat and small and fills the 
bill admirably. The switch makes a clean quick contact or break. 


A LARGE STEAM HEATING PLANT TO BE CONSTRUCTED AT 
SCRANTON, PA. 


THe Economy HEAT, LIGHT & PowER Company of Scranton, 
Pa., has contracted with the American District Steam Co., of Lock- 
port, N. Y., for the construction of a steam heating and power 

lant, with underground mains (Holly system), to cost one 
hundred and fifty thousand dollars. The officers of the company 
are: - Wm. Connell, president; Lemuel Amerman, vice-president ; 
H. Burns, secretary. 


BROOKLINE, Mass.—The Berlin Iron Bridge Co., of East Berlin, 
Conn., are putting up a gas house extension for the Brookline 
Gas Co., at Allston, Mass. a 


May 16, 1894.] 


THE BLISS AUTOMATIC MUCK BAR SHEAR. 


In the process of rolling steel into thin sheets, it would be im- 
racticable to roll each sheet separately, as it would not retain its 
eat, and the following method is adopted. A billet of steel of suf- 

ficient size to make a large number of sheets is heated and passed a 
number of times through a train of rolls, each pass lengthenin 
the bar and reducing its size. It leaves these rolls in the form o 
a bar twenty or thirty feet long and cag pono like an inch thick 
by eight inches wide, these dimensions depending upon the size 
and gauge of the sheets to be made. These bars, technically 
known as the muck bars, are cut up into uniform lengths, and 
each piece is then repeatedly re-rolled and folded over, each roll- 
ing operation — ae the thickness and increasing the linear 
dimensions; and each folding doubling the number of sheets in the 
final pack. After the last rolling, the endsof the pack are sheared, 
leaving each sheet free to be separated. It is very important that 
the pieces into which the muck bar is cut should be of uniform 
size, and squarely cut, as upon this depends the size and form of 
the subsequent pack; and it will easily be seen that any error will 
be largely exaggerated with the successive passes through the 
ro 
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versa. This arrangement gives the operator full control over the 
bar, and he is enabled to bring it into proper position to square 
off the ragged end, by throwing the clutch into operation by means 
of the hand lever shown in cut at the front of the cutter housing. 
When the forward end of the bar has been squared, the operator 
raises the clamp lever, and the bar feeds forward. An adjustable 
gauge is pl in its path, and upon striking this ita progress js 
arrested and the clutch is automatically thrown into operation, 
causing the shear (upper) blade to descend and cut off the fi 
length. As soon as this occurs, the piece drops out, the sh 
blade ascends to its upper position and stops, while the bar again 
feeds forward, and the operation is repeated until the bar is all 
cut to lengths. By this system the bars are cut accurately, and 
as rapidlo as they come from the rolls. 

In order to adapt the machine to the practical requirements 
of mill work, experiments were conduc for some time by the 
makers at the mills of the Canonsburgh Iron & Steel Co., and 
this machine is the outcome of these experiments. There are sev- 
eral of these machines in operation and | they are, it is said, per- 
forming every duty required of them, to the complete satisfaction 
of the persons using them. 


SAMSON TROLLEY CORD. 


_ ‘TROLLEY cord is exposed to all sorts of weather, and it is sub- 
ject to very sudden strains. It is therefore much safer as well as 
more economical to use the first quality cord and to have it well 


SAMSON TROLLEY CORD. 


waterproofed, to withstand the effects of moisture. The Sam- 
son” braided cord, manufactured by the Samson Cordage Works, 
of Boston, Mass., is warranted first quality, of pure stock, and 
perfect braid and is waterproofed by a special process which makes 
it most durable, 
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BLISS AUTOMATIC MucK BAR SHEAR. 


The method heretofore employed for shearing the muck bar 
has been to the bar to the old-fashioned alligator shear, 
place the end against a fixed gauge, which determined the len 
of the pieces, and the bar along by hand for the successive 
cuts. This method not only requires the labor of several men to 
handle the bar, but calls for considerable skill on the part of the 
shear man, and unless great care is used the results are liable to 
be unsatisfactory. The accom ing illustration represents a 
machine designed by the E. W. Bliss Co., of 145 6 street, 
Brooklyn, N. V., for doing this work automatically, thus requir- 
ing but one man to do the work, who need not be a skilled shear- 
man. The machine consists of a powerful gate shear driven 
directly by an engine. A clutch is attached to the engine shaft 
which can be operated either by hand or automatically. To the 
right of the machine is a carrier composed of a train of rolls driven 
continuously. The muck bar coming hot from the rolls is placed 
upon these carriers, which propel it toward the cutters between 
side gauges which keep it in position at right angles to the shear 
blades. Just before entering between the cutters a pair of feed 
rolls take hold of the bar so as to feed it positively. A clamping 
device is placed in the path of the bar and so arranged with a 
lever that the progress of the bar may be arrested by the operator. 
This lever also controls the feed rolls, so that when the clamps are 
in contact with the bar, the rolls are removed from it and vice 


In order that purchasers may be able to yee er at a glance 
the first quality cord, the Samson Spot Cord,” is furnished, 
which is the same as the plain ‘‘ Samson ” cord, but marked with 
a succession of spots of a different color from the body of the 
cord, as shown in the accompanying illustration. 


“SECO” INCANDESCENT LAMPS. 


THE SOUTHERN ENGINEERING COMPANY, of Louisville, report 
an unusually large sale, considering the season, of their high 
grade Seco” lamps, and are shipping them into a large majority 
of the states. They are the sole agents for the Seco lamp and 
are succeeding in establishing for it anenviablename. The 
are made in a variety of styles, among them the plain straight 
filament, the coil or spiral filament, the anchored filament, the 
“ bung hole” and the bell-shaped desk lamp, as well as in all de- 
sired voltages, candle powers and efficiencies. 5 the 
„Seco to give absolute satisfaction and to re any lamp 
burning out or proving defective within one hun hours’ use. 


QUEEN & Co., INCORPORATED, have issued an invitation to the 
members of the American Institute of Electrical Engineers to 
visit and inspect their show rooms during the coming meeting of 
the Institute in Philadelphia. 
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NEW YORK NOTES. 


MR. Henry Hine, of the Stanley Electric Manufacturing Com- 
pany, Pittsfield, Mass., was a visitor in New York last week. 


Dr. Cary T. HUTCHINSON has removed his offices as consulting 
electrical engineer to the new Postal Building. 


_ THE Sacus ELECTRIC Company, of New York City, has been 
incorporated. Capital, $20,000; directors, Theodore L. Peters, 
Charles T. Haviland, and Francis Forbes, New York City. 


Mr. A. STETSON, patent expert, etc., has moved his offices to 
248 Broadway. He is greatly interested at present in conduit rail- 
wey „ and believes we are now beginning an era of 
such work. 


THE ELECTRIO STORAGE BATTERY COMPANY, of Philadelphia, 
has opened an office in Aldrich Court Building, 45 Broadway, 
New York city, where cells of the Chloride accumulator type 
may be seen by those interested. 


Mr. Cuas. J. Bodo, formerly superintendent and electrician 
for the Standard American Electrical Co. has entered the field of 
manufacturing supplies, etc., for electric light and power pur- 
poses: making a specialty of armature and commutator work. 

r. Bogue has been connected with the Thomson-Houston, Ex- 
celsior and American companies, his experience dating back some 
12 years. He is therefore well qualified to give general satisfac- 
tion in the execution of orders for supplies, apparatus, etc. He 
has opened offices and factory at 206 Centre street, this city. 


MR. S. W. RUSHMORE, 89 Liberty street, with shops in Jersey 
City, has provided himself with unusually good facilities for the 
heavier class of dynamo and arc lamp repair work, as well as for 
the building of armatures for arc dynamos and street car motors. 
He is also fully equipped for turning up heavy commutators and 
making metallurgical process generators ranging up to 250 h. p. Mr. 
Rushmore is a designer of ability, and is now winding large arma- 
tures for incandescent lighting on a new spiral plan, in which the 
coils are all alike, and the ventilation is so perfect that the capa- 
city of the machine is increased by a very large percentage. Mr. 
Rushmore is also making arc lamps for regular street service. 
Some idea of his facilities may be formed from the fact that he 
has in his shop a power crane that will lift 20 tons. 


WESTERN NOTES. 


RooDHOUSE, ILL.—The Greene County Electric Company has 
been incorporated by E. M. Prindle, H. Kelsey and J. A. Blanreck. 


Mr. Jas. B. OLSON of the Chicago office of the New York 
Insulated Wire Company has returned from a_ business trip 
through the northwest. 

THE CRESCENT ELECTRIO Co., Chic 
with a capital stock of $10,000 by 
Cohenour and Bernard Elshoff. 


Mr. Lucius T. Gisss, of the Gibbs Electric Co., Milwaukee, 
and Mr. O. M. Rau, electrician of the Milwaukee Street Ry. Co. 
were Chicago visitors last week. 


„ THE H. K. W. M.“ ELxOrRIO Company, Chicago, has been 
inco ted with a capital stock of 810, 000 by W. Clyde Jones, 
Geo. L. Cragg, and Geo. S. Buell. 


i BELLEVILLE, ILL.—The electric street railway was put in opera- 
tion on the ist inst. The citizens were highly pleased with the 
road and appropriately celebrated its opening. 


_THE FONTAINE CROSSING & ELECTRICAL COMPANY, Detroit, 
Mich., have opened a Western office at 1456 Monadnock Block, 
Chicas, in charge of Mr. Jas. A. Campbell, as general Western 
agent. 

Mr. Wm. HORNBERGER, of Elkhart transformer fame, was in 
Chicago several days last week. Mr. Hornberger reports some 
very satisfactory results of tests made on their larger sizes of 
transformers recently. 


THE GREAT WESTERN MANUFACTURING COMPANY, Chicago, 
have moved from their former location on South Canal street, to 
No. 120 Market street, near Madison, where they will have more 
rooms, and be nearer the business centre. 


Mr. MonTGOMERY H. JOHNSON, who until recently was associ- 
ated with the Gibbs Electric Company, Milwaukee, as treasurer 
and electrical engineer, has severed his connections with that firm 
and will open a consulting office in Utica, N. Y. 


THE COLUMBIA INCANDESCENT LAM Co. have found it necessary 
to open a Chicago office at 932 Monadnock Block, in charge of Mr. 
J M. Hill as manager, a gentleman of long experience in the elec- 
trical field, and well qualified to present the good qualities of the 
Columbia Lamps in an intelligent manner. ö 


THE CENTRAL ELECTRIO Co., Chicago, is experiencing a notice- 
able increase in its sales of fan motors now that warm weather is 
here. The direct connected Lundell ceiling fan motor especially, 
recently illustrated in our columns, is in demana and the com- 
pany report it as being favorably received by the trade. The sale 
of Helios arc lamps, for which the Central Electric Co. is Western 
agent, President McKinlock reports as steadily increasing. 


o, has been incorporated 
alter H. Adams, Charles 
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THE MATHER ELECTRIC COMPANY report the sale of two 120 


K. W. 500 volt railway 5 to the Fox Electric Railwa 
Company of Green Bay, Wisconsin, This sale was made throug 
Mr. J. Holt Gates of 1140 Monadnock Building, Chicago, III., 


western contractor for The Mather Company. 


THE WESTERN TELEPHONE CONSTRUCTION COMPANY, PeR 
have found it necessary to increase their capital stock from $100, 

to $800,000, increasing also the board of directors from four to 
seven. This company report an increasing demand for their 
magneto telephone apparatus, recently illustrated in THE ELEO- 
TRICAL ENGINEER. 


THE ELECTRIC APPLIANCE COMPANY have decided now that 
they can again supply the Packard lamp, and to better enable them 
to push its sale to the greatest possible extent are making arrange- 
ments to carry a more extensive stock than has ever been carried 
beforein Chicago. The stock will be well assorted and complete, 
running in sizes from 5 to 500 candle power and in quantities suf- 
3 large to fill almost any kind of an order immediately on 
receipt. 


THE TROLLEY IN CHICAGO.—The Chicago City Council at a 
recent meetirg, passed a new measure in which were incorporated 
as amendments several suggestions made by the Mayor, and in its 
new form the ordinance is said to be satisfactory to the Mayor and 
the North and West Chicago street railway companies. Ins 
of the provision compelling the street railway companies to light 
the streets, upon which they will have trolley lines, within a 
radius of a mile from the city hall, a new amendment was 
adopted, providing for the payment by the companies of $10.000, 
after the first year, $15,000 after the second, $20,000 after the third 
and $25,000 at the end of the fourth and each succeeding year, 
this money to be used by the city in extending its lighting service. 
A metallic return conductor, independent of the rails, is demanded 
and suitable guard wires as well as ornamental iron poles, instead 
of wooden ones, are provided for. 


PHILADELPHIA NOTES. 


WALKER & KEPLER recently installed an electric light plant 
for Mr. John B. Stetson, Ashburne, Pa. The plant consists of two 
Siemens-Halske shunt wound dynamos, direct connected to one 
New York Safety 14x12 engine. The storage battery plant was 
furnished by the Consolidated Electric Storage Co. 


Mr. C. J. MILLER, a graduate of Lehigh University in Electrical 
Engineering, and for several years superintendent of the Novelty 
Electric Works of Philadel hia, has established electrical works 
at No. 4 North Fifth street, Philadelphia. Mr. Miller’s mechanical 
and electrical abilities have been proven in a number of very 
useful electrical inventions which he has made, 


Mr. Gro. W. WARNER has resigned his position with Harry S. 
Smith & Co. Ltd., electrical contractors, and will travel in the 
interest of The Robinson Machine Co., Drexel Bldg., builders of 
electric car trucks. The com has its works at Altoona, Pa, 
and has equipped cars for the Phila. Traction Co., Norristown 
Street Ry. „ and other railways in Washington, Altoona, 
Lebanon, Atlanta, Ga., Chicago and other points. 


NEW ENGLAND NOTES. 


WEBSTER & BEACH have opened a handsome suite of offices at 620 
Atlantic avenue, Boston, where they will do a business in general 
electrical appliances. The firm is composed of Mr. F. W. Webster, 
late e agent for the General Electric Co., and Mr. R. H. 
Beach, late manager of the railway supply department of the 
General Electric Co. in New York. The new firm will a full 
line of electric railway appliances, and will later extend into 
lighting specialties, and will act as manufacturers’ agents, Mr. 

ebster has been for nine years connected with the Thomson- 
Houston Co. and the General Electric Co., and is probably as well 
known to the electrical trade as any man in the country. Mr. 
Beach, pronn to his last engagement, was purchasing agent for 
the St. Paul office of the General Electric Co. and is also well and 
favorably known to the trade. Both gentlemen are hard workers, 
have had large business experience in the electrical trade, and will 
undoubtedly make a success of their new venture, 


THE ROSE POLYTECHNIC INSTITUTE, an advertisement of which 
appears in this issue, is one of our leading engineering schools and 
is especially fortunate in its thoroughly modern equipment and 
plan of instruction. It lays a special emphasis on the practical 
side of technical education which it is enabled to do throughout 
the whole course of four years by its ample shops and laboratories 
and exceptionally complete outfit, especially in electricity. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., wil be found in the 
advertising pages. 
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THE JUBILEE OF THE AMERICAN TELEGRAPH. 


THE fact that this 
year, and this week, wit- 
ness the jubilee of the 
telegraph in America, 
has served to fill the 
newspapers with remin- 
iscences and to revive 
the story of the first 
messages, in a hundred 
different forms. It has 
been stated, not for the 
first time, that the “ first 
message,” was one sent 
on May 1, in a casual 
way, announcing the 
national nominations of 
Clay and Frelinghuysen, 
but the writer has in his possession a memorandum in 
Morse’s own handwriting of a similar message as to the 
nomination of Governor Pratt, sent April 30. Be this as 
it may, the accompanying fac-simile shows that Morse him- 
self regarded May 24, 1844, as the day, and that it was 
then that the historic message, What bath God wrought ?” 
was sent by Miss Annie G. Ellsworth, who had been the 
bearer to Morse of the news in 1843 in Washington, that Con- 

ess had appropriated $30,000 for tests of the telegraph. 

iss Ellsworth,the daughter of the Commissioner of Patents, 
à personal friend of Morse, is now the widow of Roswell 
Smith, late president of the Century Magazine. The 
promise that Morse made td her as a reward for her good 
news, was carried out on May 24,1844. The experimental 
line between Washington and Baltimore had been 
finished ; Morse had set up his instrument in the Su- 
preme Court at Washington, while Alfred Vail had the 
other one at the Mount Clare depot in Baltimore. Miss 
Ellsworth now gave Morse the message, suggested by her 
mother, and that wonderfully apt sentence was transmitted 
in triplicate to Baltimore. It was the first message ever sent 
by a recording telegraph. A part of the message, with 
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Prof. 8. F. B. Morse. 
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FAC-SIMILE or First MESSAGE, Now In POSSESSION OF Mrs. 
RoswELL S 


Prof. Morse’s endorsement is here shown, in fac-simile, 
from the original as preserved by Mrs. Roswell Smith; and 
a duplicate is in the possession of the State Historical 
Society at Hartford, Conn. 

Such an occasion as the present is appropriate for ren- 
dering credit to those who were the pioneers with Morse 
in this first great field of electrical engineering. THE 
ELECTRICAL ENGINEER has just concluded a series of 
articles by Miss Mary Henry, daughter of Prof. Henry, 


ALFRED VAIL. 
(From a portrait in the possession of the Vail Family.) 


relating her father’s work in this direction, and her filial 
tribute has left nothing for anyone else to add, so fully, so 
racefully and so earnestly has her story been told. 
orse’s great place in history is well established, and no 
repetition of the history of his struggles and successes can 
make his fame greater. We venture, however, to place with 
these worthies of the past, Alfred Vail, whose work has but 
too often been overlooked, so that the reaction of the sense of 
justice has even threatened to do him injury by an unduly 
enthusiastic attribution to him of pretty well everything 
that was done in the early days. The probability is that 
if Morse had not found Vail, he would have hit upon some- 
body else, but it was providential that these two great men, 
so admirably supplementing each other, should have come 
together, the imagination and intuition of the leader, call- 
ing out the practical skill and genius of his assistant at 
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THE SPEEDWELL IRON WORKS. 
(From an old letter head, dated 1847.) 


every step of the work. As our readers are well aware, 
much of the experimental work with the crude telegraph 
was done at Speedwell, N. J., the home of Vail’s father, 
who supplied funds for the enterprise, and whose iron 
works are here shown from an old letterhead of 1847. A 
few weeks after Morse obtained his appropriation from 
Congress (March 4, 1843) he enrolled Vail as his official 
assistant, and the document signed by Vail on that interest- 


ANNIE G. ELLSWORTH, NOW MRS. ROSWELL SMITH. 
(From an ivory miniature painted about 1844, by Freeman.) 


ing occasion is here reproduced. It should be mentioned, 
however, that a contract already existed between them, 
dated Sept. 23, 1837, as to the financial devision of the 
rights in the invention, giving Vail, among other things, 
one-quarter in this country, which was afterwards changed 
to three sixteenths. This document is also in the possession 
of the writer, bat is too voluminious and verbose for repro- 
duction here, filling as it does several sheets of manuscript. 

Vail began his new duties very promptly, as numerous 
letters between himself and Prof. Morse testify. We 
give here the text of Prof. Morse’s instructions to ae for 
the little sensational feat of sending the political news on 
May 1, 1844: 
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be out of hearing of your 
Vice Prest. nominated, see if you cannot give it to me, and re- 
ceive from me an acknow 


[Vol. XVII. No. 816. 
Washington, Apr. 80th, 1844. 


Mr. Vail, at Annapolis Junction. 


Get everything ready in the morning, for the day, and do not 
bell. When you learn the name of the 


ent of its receipt before the cars 
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VaIL’s CONTRACT AS ASSISTANT SUPERINTENDENT TO MORSE. 
(Reduced from the original in the possession of T. C. Martin.) 


leave you. If you can it will do more to excite the wonder of 
those in the cars, than the mere announcement that the news is 
gone on to Washington. When the cars are in sight from Baltimore, 
which will be about 10 a. m. and 5 p. m., prepare me for the an- 
nouncement; by the letter after the usual beginning and ending. 
When they arrive at your station, get the name of Vice Prest. If 
Mr. Evans, write simply - ---— -— —- ---; or Mr. Davis, 
write — -- -— ---— -- ---, and I will acknowledge by 
-- --, which means very well” as well as yes.“ After- 
wards you can repeat the name and any otber information you 


HENRY L. ELLSWORTH, First U. S. COMMISSIONER OF PATENTS. 
(From an old daguerreotype.) 


May 23, 1894.] 
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Proy. Morse’s DIAGRAM OF THE WASHINGTON-BALTIMORE LINE. 
(From original in possession of T. C. Martin ) 


may have received, but the name of Vice Prest. is of most im- 
rtance. There will be hours when it is of more importance to 
attentive at the Register than at other times. At 10 a. m. until 

12 m., from 1’to 8 and from 5 p. m. until 6 or 64. It may be well 

to have an evening trial on some dark and perhaps foggy night, 

to show the independence of the Telegraph on the weather. At 

12 m. disconnect so that Mr. Cornell may test the wires to the 

point where he is at work, and continue disconnected 1 hour. 

Tell Mr. Cornell this. Do not forget to keep your circuit closed 

after writing. 

On June 14, 1844, Vail, in Baltimore, writes to Morse in 
Washington : “ How beautiful everything worked yester- 
day! You have furnished a long list of the proceedings 
of Congress. Will you cut one of the accounts out and 
put it up in the Rotunda? It may havea good effect. I 
was visited by hundreds yesterday, and the curiosity is 
unabated.” 

It is a familiar fact that the wires between Washington 
and Baltimore were first to have been laid underground, 
and that Ezra Cornell did some very interesting but un- 
successful work in this direction for Morse, even inventing 
a plow to cut the trench for the reception of the cable. 
But when the cable was laid from Baltimore to the Relay 
Ilouse, seven miles distant, the leakage was so great that, 


Pror. Morse’s SKETOHES OF LINE REPAIR MATERIAL, JUNE, 1844. 
(From original in possession of T. C. Martin.) j 


to Morse’s distress, it was found necessary to abandon the 
19 85 He then, by permission of a letter from the U. S. 

reasury, dated Feb. 5, 1844, tested the plan “of suspend - 
ing the conductors on posts above ground,” along the Balti- 
more railroad. For this purpose two No. 14 copper wires, 
covered with cotton saturated with gum shellac, were 
strung, held at the poles between two plates of glass. The 
poe plan had been described by Morse in a letter to the 

reasury as early as 1837, as the cheapest, so that the 
“irrepressible conflict” between the overhead wires and 
subways began even at that primeval date. The insulating 
plan now adopted was devised by Mr. Cornell, although it 
was not long before the bureau knob pattern of insulator 
was resorted to as far superior to the glass plates with the 
wooden cover nailed over them. 

Prof. Morse’s personal vigilance and superintendence are 
evident at every turn. A sheet in his fine penmanship now 
lies before the writer, who has reproduced from it the little 
sketches shown herewith. The sheet is dated June 26, 


1844, and deals with the questions of repairs on rial lines. 
Prof. Morse says: 


Let Cleveland prepare a rope ladder and make some experi- 
ments of repair, by putting oak pins in the tops of a few of the 
posts, thus: the pins may be 16 inches long and an inch in diam- 
eter. The articles wanted for repair ordinarily will be, the rope 
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PROF. Morse’s SKETCHES OF LMI REPAIR MATERIAL, JUNE, 1844. 
(Brom original in possession of T. O. Martin.) 
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ladder (1), a light pole (2) 20 feet long with an iron cross at top. a 
coil of wire (8) of 150 feet in length, a spirit lamp (4), a stick of tin 
for solder (5), a bottle of chloride of zinc (6), a pair of cutting oal - 
ipers (7). a bottle of alcohol (8), and matches (9); all but 1 and 2 in 
a small basket. 


Prof. Morse also deals with the problem of temporary 
repairs in a careful but naïve manner. He says: 

Very little interruption would take place if the train that dis- 
covered a break would stop not more than 5 minutes, and being 
furnished with pieces of wire already prepared for the purpose, 
anyone could simply unwrap and scrape the broken ends, and 
unite them by twisting the ends of the pieces of wire to them; and 
then give notice of the place to the inspector at either terminus, 
that a more permanent repair may be made. If this is done, so 
that the wire afterwards does not touch the ground, the commu- 
nication will be established, and the process of more permanent 
repair will not break it again. 

We do not now expect passengers to jump off a train 
and make telegraph repairs while the train waits, but these 
little touches are quaint and show us how long it takes to 
get the details of a great new art in their proper relation to 
other things and in their proper perspective of value and 
importance. Humble and. weak as these beginnings were, 
it is by just such stages and by just such effort all the way, 
that the great modern telegraph system has been created 
and perfected. 

One pathetic note comes in through all the celebrations of 


PROF. MokgsE'S PLAN OF REPAIRING LINE ALONG RAILROADS. 
(From original sketch in possession of T. C. Martin.) 


the current week, in the fact that the work of demolition 
has just begun at the old University of the City of New 
York, where Morse made his first experiments. The fare- 
well exercises took place May 18. But though the labor- 
atory that saw Morse’s first wires strung has gone, his 
memory lives on forever. 
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PUPIN’S SYSTEM OF RESONATING CONDUCTORS 
FOR TELEGRAPHY AND TELEPHONY. 


Ocean telephony has formed the subject of much dis- 
cussion and suggestion in the past, but all attempts at a 
practical solution of the problem have thus far proved un- 
successful. The difficulties standing in the way are well- 
known, as we have to deal with the combined effects of 
ohmic resistance, self-induction, distributed electro-static 
capacity, and absorption due to electrification of the 
dielectric in long cables. In the paper read by Prof. 
Sylvanus P. Thompson, before the International Electrical 

ongress, at Chicago, last year, a variety of methods were 
described for overcoming some of these disadvantages 
involving the employment of condensers and inductive 
coils distributed over the length of the cable, and that 
paper is a good resumé of what has been suggested up to 
the present time. 

Recently, Dr. M. I. Pupin, of Columbia College, has 
taken up the question of increasing the speed of signaling 
on long cables, and extended his investigations also into 
the realm of telephony both for submarine and land lines. 
These investigations have resulted in the devising of a 
method which is described at length in a patent? just issued 
to him. 

Dr. Pupin avails himself of several experimental facts 
demonstrated by him. Every electrical circuit containing 
self-induction and capacity when subjected to the influence 
of a periodically varying current has a definite period of 
vibration, and this period can be changed by varying the 


' Figs. 1 AND 2. 


coefficient of self-induction or electrostatic capacity, or 
both; this can be accomplished by “tuning” the circuit. 
Dr. Pupin has also found that the influence of magnetic 
and dielectric sluggishness varies with the 1 of the 
Bo electromotive forces, more especially with high 
eriods. 

j The principles above enumerated can be extended in 
such a way as to include circuits divided into sections by 
interposed condensers which connect in series the several 
sections of the circuit, that is to say, that all the rules of 
tuning a circuit can be applied to such a circuit as to the 
whole or to any part of it. It enables the time constant 
and the electromagnetic impedance of a long conductor 
to be regulated and at the same time also the attenuating 
effect due to distributed electrostatic capacity and also the 
electrical absorption in the insulation of such conductor 
to be diminished. 

Dr. Pupin considers the current in the conductor of any 
section of the cable to consist of two distinct parts. One 
part is due to the charging of the terminal condensers of 
that section, and the other is due to the charging of the 
surface of the conductor itself. The first current he calls 
the longitudinal displacement component, and the second 
current the lateral displacement component of the current 
in that section. The improvement consists, therefore, in 
diminishing the ratio between the lateral and the longi- 
tudinal displacement components of a rapidly varying 
current. The wasting of a current due to the lateral dis- 
placement components in the various parts of a cable acts 
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evidently like an impedance which here includes the im- 
pedance due not only to ohmic resistance, self induction, 
etc., but also the impedance resulting from the lateral dis- 
placement currents. 

The accompanying illustration Fig. 1 shows diagram- 
matically the arrangement adopted. The cable is divided 
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into equal sections, A, B, c, D, k, and the return sections, 
A’, 1“, C', D', K. A A’, B B', etc., act upon each other by 
electrostatic induction by means of the condensers aa’, 
5 ö, cc’, ete.; or in other words the condensers are con- 
nected in series to each other by means of the sections of 
the cable. 

In showing the practical application of this method Dr. 
Pupin assumes the case of a cable six thousand miles long 
having a total electrostatic capacity of five hundred micro- 
farads. Dividing it into six thousand equal parts, making 
thus each part one mile long, we would have an electro- 
static a of one-twelfth microfarad per mile. Inter- 
posing six thousand condensers of twenty microfarads 
each, we have for the total effective electrostatic capacity 

O+112 — 1 1 m; . 
of the cable =a a Sanne microfarads. That is, 


we would have reduced the effective eleotrostatic capacity 
of the cable to nearly one one-hundred and fifty thou- 
sandths part of its original value before division, and we 
would also have the line capacity of the cable very small 
in comparison to the electrostatic capacity of the interposed 
condensers. Therefore, the cable may be constructed 
so that the statical charge of the line at any moment 
during the variable flow of an electrical current along the 
cable, can be made small in comparison to the static charge in 
the interposed condensers ; hence the electrostatic absorp- 
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tion of the whole cable can be made practically independ- 
ent of the dielectric properties of the insulation of the 
cable, and be confined entirely to the dielectric properties 
of the insulator employed in the interposed condensers. 
Hence, if condensers, possessing no electrostatic absorption 
are used, as, for instance, carefully constructed mica con- 
densers, then the electrostatic absorption of the total cable 
can be reduced to any practical limit that may be desired. 


May 23, 1894.] 


For the purpose of giving the divided cable an uninter- 
rupted metallic circuit so that in case of a break the fault 
may be located by ordinary methods, there is connected 
with each condenser in shunt a coil, mm’, nn’, of many 
turns, surrounding a closed magnetic circuit, such as an 
iron ring, r, Fig. 2. These coils, in consequence of their 
large self-induction and also in consequence of their electro- 
magnetic property will not allow an appreciable part of the 
main current to pass from one section of the cable to the 
next as long as the frequency of that main current is any- 
where above fifty periods per second. In fact, these coils 
act, with regard to these frequencies, like electro-magnetic 
valves. While dwelling more particularly upon the effects 
of applying his method to telegraphy and telephony, Dr. 
Pupin proposes to utilize it for the transmission of cur- 
rents for both lighting and power, and also in the produc- 
tion of light itself. 

In connection with his experiments looking to the 
increase in the speed of telegraphic transmission and 
especially in securing clear telephonic transmission over 
long lines having considerable static capacity Dr Pupin 
has devised a new type of induction coil which is 
illustrated in Fig. 3. The secondary coil p is divided 
into a number of equal sections. Betwean these parts 
are interposed the equal condensers, 1, 2, 3, 4, so that 
the coil sections and the condensers are connected in series. 
The size of the various coils and condensers determines 
the time constant of the whole secondary coil D. 

According to Dr. Pupin, if such a transformer be com- 
bined with a line conductor also divided into sections, 
arranged in inductive relation and in series, or in other 
words, provided with condensers between the sections, and 
if both the line and the transformer coil be properly 
tuned, then the rapidity of transmission may be exceed- 
ingly great, the number of messages which may be trans- 
mitted over such a line is independent of electrical con- 
ditions, simultaneous telephony and telegraphy is practi- 
cable, and a telephone current will control a recording 
5 receiver, as indicated diagrammatically in 

ig. 8. ° 


ESTIMATE OF THE DISTANCE TO WHICH NIAGARA 
WATER POWER CAN BE ECONOMICALLY TRANS- 
MITTED BY ELECTRICITY. 


BY 
=< Cy 


THE writer is very grateful to the distinguished electrical 
engineers, Messrs. Houston and Kennelly, for their very elaborate 
and interesting paper on this important subject and appreciates 
the compliment implied by the comparison of the results of their 
work with those stated in his paper on the Cost of Steam 
Power.”! The results shown are gratifying and surprising, and 
as a full discussion only serves to emphasize the truth as it appears 
from various points of view under various conditions, it is pro- 
poe to suggest some changes in the data assumed, which it is 

oped will be accepted and finally assume a difference in prices 
which it is thought must be provided for in practice. The result 
is apparently to reduce materially the radius of economical trans- 
mission of water-power electrically, compared with steam gener- 
ated and utilized on the spot. 

In the first place it should be noted that, in very large plants, 
steam engines can be operated somewhat more economically than 
the 500 H. P. units of the writer’s paper, as was indeed suggested by 
Prof. Forbes in discussing the paper. Again, Messrs. Houston 
and Kennelly have charged only 10 per cent. for annual cost of 
interest, depreciation and repairs, whereas in our paper 5 per cent. 
is allowed for insurance, taxes and depreciation, 10 per cent. for 
interest or dividends, so that according to the practice of pro- 
moters 5 per cent. interest may be paid on bonds equal in amount 
to the original cost and 5 per cent. dividends on an equal amount 


1. Read before the Amer. Inst. Elec. Engra., March, 1893, Also THE ELEKO- 
TRICAL ENGINEER, March 29, 1802. f 
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of stock. In addition to this, 24¢ per cent. is provided for inspec- 
tion and 6 per cent. for loss of interest during construction; mak- 
ing in all, if inspection be omitted (as the authors have an item 
for superintendence), 21 per cent. added to the cost, in our paper 
for items which the authors of the paper under discussion have 
only added 10 per cent. For an entirely new work like that in 
connection with Niagara, the loss of interest during construction 
will necessarily be very great, but not to take too extreme views, 
in the modified estimates herewith submitted, only 15 per cent. 
has been added for interest and the various other charges propor- 
tioned to the original cost, instead of the 21 per cent. used by us, 
or the 10 per cent. used by the authors of the paper. 

Again, it is considered that the efficiency of the generators 
assumed in the paper, viz., 0.94 according to the calculations, 
(though the types state 0.96), is too high. The simple electrical 
efficiency of an alternator, considering the copper losses only, 
can readily be made as high, or higher, than that of a direct cur- 
rent dynamo, but it does not seem possible to make the iron 
losses as low on account of the comparatively high frequency. We 
have therefore based our amended calculations on an efficiency of 
0.90, which is higher than can Laat be realized when the 
load averages less than full and the copper, iron and strictly 
mechanical losses are all considered. We have also thought it 
safer to use 0.96 as the efficiency of the transformers during aver- 
age work, instead of 0.98 used by the authors of the paper. Our 
recollection is that comparatively recently the iron losses alone were 
considered by Mr. Stillwell to be 5 per cent. The combined effici- 
ency of the generator and transformer will then be 0.90 x 0.96 
= 0.864, and on the basis that the same joint efficiency will be ob- 
tained with the transformers and motors at the end of the line, 
the combined efficiency of the generator, the motor, and the step- 
up and the step-down transformers will be (0.864)? = 0.7465, or, 
say. 75 per cent. 

The very low price of large generators and motors stated will 
be a gratifying surprise to many, and a careful perusal of the 
paper shows that this low price is one of the principal elements 
which makes the transmission through the long distance referred 
to appear practicable. There is, however, an enormous difference 
in prices stated in the paper for motors of different sizes, viz., $100 
per K. w. for very small motors, $45 per K. W. for 50 K. w. and 
only 88.516 per K. w. for 1, 000 k. W. Accepting, however, with- 
out question, the authority of the paper in relation to the cost of 
the very large generators which can be employed at Niagara, and 
also the fact that corresponding transformers will be furnished for 
$4.72 per K. W., the cost of the two will be $18.286 per K. W., as in 
the paper, but on account of the change of assumed efficiencies the 
cost, referred to the energy actually delivered by the generatore, 
will be $18.286 0.864 = $15.82 per K. w. It is suggested that 
this price is altogether too low for the conditions which on the 
1 will obtain for the motors where the power is delivered. 
It will probably not be thought proper to bring the very high 
voltage used in transmission into a city, and it will not in general 
be practicable to operate outside the city limits with a few large 
motors the local machinery in the city without a second trans- 
mission and its attendant losses. It is, moreover, a question 
whether the frequency adopted for the long distance transmission 
will be suitable for lighting, and extremely doubtful if direct 
transformation from the long distant circuits should be risked for 
local lighting circuits. It is probable, therefore, that special 
motors will located in each of the several manufacturing 
establishments in the city, including those for electric lighting and 
power purposes, and that such special motors will be operated by 
current from the step down transformers outside the city limits. 
On this plan the very small motors would be operated from the 
local circuits as at present. The special motors, operated as part 
of the transmission system, would on the average be small com- 
pared to the size of the generators available at Niagara and there- 
fore the average price be higher. It is therefore submitted that 
it will be fair to consider the cost of motors raised from $9.581 
per k. w. assumed in the paper to at least $15.28 per K. w., to 
which, adding transformers at $4.72 per k. W., gives as the joint 
cost of both 820 per K. w. Adding to this only 30 per cent. for 
spare machinery, a high tension line terminal in the suburbs and 
sundry details which do not appear to have been considered in the 
table, we obtain $80 per k. w. as the more probable cost of the 
motors, transformers, etc., in the vicinity of the city to which the 
power is to be transmitted, or for the power actually delivered by 
the motors 80 + 0.864 = $34.72 per K. w. The accuracy of this 
assumption can only be proved by carefully considering the details 
of an actual application, but if the figures given be considered 
simply an assumption they still show the influence that the 
slightly lower efficiencies and somewhat greater increased costs 
assumed have on the final result. Amended calculations of the 
results given in the paper under discussion for Buffalo and 
Syracuse are herewith presented. The description of the several 
lines is substantially the same as in the paper and it will be found 
very convenient for those perusing this discussion to number the 
lines in the original paper to correspond with the numbers herein. 

It thus appears that, on the basis assumed, Buffalo is within 
and Syracuse outside the circle of economical transmission for a 
10 hour day, and that for a 20 hour day both cities are included 
in such circle. Most of the demand will probably beona 10 hour 
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basis, the power and lighting periods occurring at different times 
and overlapping each other. ills, r manufactories, etc., re- 

uiring power for 24 hours can best ocated directly at Niagara 
Falls and secure the undoubted low rates that will obtain there. 
It is thought that the first transmission installation which will 
naturally be for Buffalo will cost even more than estimated above, 


as time and some tentative work will be required before the appli- 


cation becomes general. The estimate makes no provision for sub- 
ways, which must be constructed to all points reached. The costs 
may rise so high that even the transmission to Buffalo will pay 
only a small percentage on the cost, and conditions better than 
assumed must be found before there will be much of a market 
elsewhere. 


Table showing the cost of transmitting the water power of 
Niagara electrically to Buffalo and Syracuse, on the basis partly 
of the quantities given in the original paper of Messrs Houston und 
Kennelly and partly of the modified quantities referred to above: 


No. or 


Tink BurPALo. SYRACUSE, 
0 Distance 15 miles. 164 miles. 
1 Maximum delivery............ 22500 k. w. 7500 x. w. 
2 For a delivery fora full load 
motor shaft of. ............. 1.000 x. w. 1.000 Kk. w. 
3 The delivery at line terminals 
will be . KK . 1. 157 k. w. 1.157 Kk. w. 
6 Total copper in line per K. W. 
1 5 3 5 15 17.8% Las. 194.8 LBs. 
ro oss of energy in 
95 gie 0.0392 x. w. 0.4286 K. w. 
rox energy deli ve 
Ot Niagara line terminals = 
line 8 -+ line 77ʒ 92. 1.196 Kk. w. 1.586 K. w. 
ge Approximate energy delivered 
at turbine shafts = line 8 
. 8600040. 2 2 1.394 K w. 1.885 K w. 
da? (Efficiency of the transmission 
for full Ioa ee. 0.7225 0 5450 
9b* Do. for 60% of full load, about. 0.4885 0.8270 
10* [Cost at Nie of 1.190 Kk. w. 
185 pun o and 725.85 w. 
or Syracuse, .82 per 
E.W... e 818.322 per k. w. | $24.298 per x. w. 
11 Cost of cop in line at 
$0.125 (see ibs. line . 2.238 eu“ 24.350 „„ 
12 5 1 K. w. at poneo 
respectively, 
at $34.73 per x, w. as ex 
plained in text....... ....... 84720 “s % «6 31720 
130 $55.270 (73 46 46 $83.868 oe a6 46 
14 Oost of line at 81000 per 
mile (see line 0.)............. 0.0777 u. 21.87 *“ eu 
15* [Total investment. 955.904 “ „„ 8105.4 „ 
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16% [Annual cost of investment 


ê at I. err eer ...| $889 perx.w. | $15.79 per K. w. 
17° [Cost per x. w. at turbine 
shaft at $4. (see line 9)...... 5.54 «8 734 „ 
18 Y $138.98 oe éb ob $23.13 “et 60 bb 
19 Labor, superintendence and 
general expenses 2.68 „ 2.688 “s 
20 [Annual cost at sustained 
full load „„ ae SeT SE 6S . 
21%” [Annual cost at 00 full load... 27 68 per k. w. . Q perk w. 
22 [Annual cost at 60% full load... $20.65 per H. P. 09 per E. P. 
28 By Emery’s tables the cost 
of gen g steam power 
with coal at $3 per ton for 
a year of 308 days of 10 925.97 $25.27 
TT a PEP E E : r E. P. r H. P. 
24 Er, Emery's tablest the coset j ij S 
erating steam er 
with coal at $3 per ton for 
a year of 365 days of 20 
N a PETIERE ET $14.48 per E. P. $44.48 per k. P. 


* This mark designates the lines which are modified by the considerations 
stated in the text. 


+ Th s is with large triple ex on compound engines as lin 
of table in Trans. Am. Inst Elec Engrs , Mareh. 1898. S i 


The estimates show plainly that the allowable first cost of 
developing a water-power in competition with steam, stated in our 
paper as $140 per H. P. on a 10 hour basis, is in connection with a 
transmission plant greatly modified by the efficiency of the trans- 
mission stated in lines 9a and 9b. 


APPLICATION has been made by the street railway com of 
Newburgh, N. Y., for permission to change the motive power of 
its lines from horses to electricity. 
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ON THE SUBDIVISION AND DISTRIBUTION OF 
ARTIFICIAL SOURCES OF ILLUMINATION.’ 


BY PROF. WILLIAM A. ANTHONY. 


Ir is a well-recognized principle that to illuminate evenly a 
given area by means of an artificial source, it is necessary that this 
source should consist of numerous small sources distributed over 
the area. In carrying out this principle it is usual to divide the 
area to be lighted into squares, and place a lamp in the center of 
each square as shown in Fig. 1, where each lamp is represented by 
the sign x. In order to study the distribution of light by this 
arrangement of lamps I have computed the illumination at the 
central point of the figure due to the lamps situated upon the 
boundaries of each of the squares represented by the dotted 
lines, the illumination produced by tke lamps on the smallest 
square to be taken as unity. The following table gives the values 
up to the twelfth square, twice the number represented in Fig. 1, 
and corresponding, therefore, to an installation in which four 
times as m ny lamps are used. 


I II In. Iv v 
1 1.000 1090 4 4 
2 511 1511 12 16 
8 312 1.823 20 36 
4 223 2 046 28 64 
5 174 2.220 36 100 
6 148 2 863 44 144 
7 121 2.484 52 196 
8 101 2.588 60 256 
9 092 2.680 68 B24 

10 088 2.763 76 400 

11 075 2 888 84 484 

12 067 2.905 92 576 


Column 1 gives the designating number of each square count- 
ing outward from the central point. Column n gives the illu- 
mination at the centre due to the lamps located on each bound- 
ary. Column UI gives the total illumination at the centre due 


84 
H! 
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to the lampe included within and upon each boundary. Column 
Iv gives the number of lamps situated upon each boundary. 
Column v gives the total number of lamps. 

It is seen from the table that the twelfth series which consists 
of 92 lamps gives at the centre less than 7 per cent. as much 
light as the first series of four lamps, and contributes only about 
two and one half per cent. to the total illumination at the centre. 
This arrangement of the lamps does not give an even distribution 
of light over the entire area, as will be evident from a considera- 
tion of the illumination upon the outside boundaries of the space. 
It is evident that the point B at the corner of Fig. 1 receives one- 
fourth as much light as it would do if it were the centre of an 
area four times as large, and lighted by four times as many or 
576 lights. But the illumination at the centre of such an area as 
seen by the table is 2.905. The illumination at B is, therefore, 
2.905 + 4 or . 726, while the illumination at a from the sixth line 
of the table is 2.368. The illumination at B is then less than one- 
third that at a. At 0 the illumination is evidently but little 
more than half that at a. Points located between the centre and 
outside would be illuminated to an intermediate degree, but after 
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leaving the outer boun the illumination would rapidly ap- 
proach that at the centre of the figure. I am considering always 
pointa of least illumination in any region, that is, points situated 
as far as possible from any lamp. It is evident, therefore, that 
to obtain a uniform distribution of light, the lamps must be con- 
centrated toward the outer boundary of the space instead of being 
placed at equal distances throughout, as in the figure. 

But the most interesting question connected with this matter 
is: What is the effect upon the uniformity of the illumination of 
grouping the lamps in clusters or using larger lamps at fewer 
poani It is evident that whatever the candle power of the 
amps or their distances apart in a distribution like that repre- 
sented in Fig. 1, the relations represented in the table will 
remain unchanged. It is evident also that the illumination at the 
central point will be proportional to the intensity of the individual 
sources (if lamps are placed in clusters each cluster is to be con- 
sidered as a source) and inversely to the square of the distance 
between the sources. 

The illumination is, therefore, given by the formula 

8 
K T O 
where K is a constant depending on the units employed, s the in- 
tensity of the individual sources, d the common distance between 
them, and C the quantity in column 11 of the table corresponding 
to the number of sources as found in column v. 

Compare the illumination at the centre of an area lighted by 
576 lamps with that at the centre of the same area lighted by the 
same lamps arranged in 144 clusters of four lamps each. If s and 
d represent the intensity and distance in the first case, 4s and 2d 
will represent the corresponding quantities in the second case. 
C in the first case is 3. 905, corresponding to 576 sources. In the 


second case, for 144 sources, C is 2.868. The relation sought is, 
therefore, 


The light at the central point with the fewer sources, is only 
81 per cent. of that obtained under the first arrangement. Other 


Firas. 2 AND 3. & 


points of minimum illumination will suffer in like manner. On 
the other hand, points near the clusters of lamps will be much 
more strongly illuminated than corresponding points near the 
single lamps of the first arrangement. 

f it be required that the illumination at no point shall be less 
in the second case than in the first, it will be necessary to increaso 
the intensity of the sources nearly 25 per cent., or make the clus- 
ters consist of five instead of four lamps. 

Again, suppose an area lighted by 64 sixteen c. p lamps distrib- 
uted as in Fig. 2. It is required to substitute 16 lamps of larger 
candle power distributed as in Fig. 3, and fulfilling the condition 
that the minimum illumination shall be no less in the latter case. 
If x be the candle power of the larger lamps, we have : 


Z- X151 = 22 x 2.046 


4 d* 
2.046 
= 64 X ——— = 86.7 

=A LB 
From which it appears that the total candle power must be in- 
creased 3544 per cent. Ifthe 16 candle power lamps consumed 
8.5 watts per candle, the larger lamps to compete with them 

should consume less than 2 6 watte per candle. 


It will be noted from the two examples given, that the loss 


from reducing the number of sources in a given ratio is less when 
the number is large. In other words, large lamps, or clusters of 
lamps, can be more economically used for large, than for small 
areas. 

An inspection of the table will show, that while a given area 
may be lighted satisfactorily by 16 clusters of four lamps each, an 
area one - fourth as large, lighted by four clusters at the same dis- 
tance apart, would not be as well lighted with six lamps to the 
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cluster. It will be seen also that the larger the area, the further 
apart may lamps of the same candle power be placed. For ex- 
ample a room 40 feet square with 16 lamps 10 feet apart, is fully 
as ee lighted as a room 16 feet square with four lamps eight feet 
apart. 

Let us compare arc and incandescent lamps on the same basis, 
that the minimum illumination shall be the same under both sys- 
tems. First, I must say that the efficiency of arc lights has been 
greatly overrated. Instead of being ten times, it is rarely three 
times, and often only one and a half times that of an incandescent 
lamp.“ This is for the naked arc. For indoor illumination, ground 
or opal globes are nearly N used, and these cut off ful y half 
the light.“ This leaves the efficiency at the most 1.5 times that of 
the incandescent lamp. The power required for a 16 candle in- 
candescent lamp is 50 watts, and for a full arc lamp 450 watts. 
The arc lamp must, therefore, replace nine incandescents. As- 
suming that the lamps are distributed as described in this paper, 
the table shows that if four arcs take the place of 36 incandescents, 
their efficiency as compared with the incandescents must be 1.823, 
and with a relative efficiency of only 1.5, the arc lamps would not 
light the space as well as the incandescents. If 16 arcs take the 
place of 144 incandescents, the ratio of the efficiencies required is 
1.56, and arcs at 1.5 are still not equal to the incandescents. If 64 
arcs take the place of 576 incandescents, the ratio of the efficien- 
cies becomes 1.42, and arcs at 1.5 would be an improvement on 
the incandescents. It then comes to this, that unless the area to 
be lighted is so large as to require about 500 incandescent lamps 
distributed uniformally over it, the use of full arc lamps requiring 
155 rame power, will leave some parts of the area less brilliantly 

g . 

If we could make small arc lamps of the same efficiency as the 
full arc—by full arc I mean the so-called 2,000 candle lamp con- 
suming about 450 watts—we could improve somewhat upon the 
result as obtained above. But the fact that the mechanism of a 
small arc lamp costs just as much as that of a large one, and that 
each small arc will require as much care and attention as a large 
one, would place a limit upon the subdivision of the arc even if 
the efficiency could be maintained. And here I wish to enter a 
protest against the assumption that I often find in discussions of 
this subject, that the so-called 1,200 and 2,000-candle power arc 
lamps are 1,200 and 2,000 candle lamps. There is no 450 watt arc 
lamp in use that will measure 2,000-candles in the direction of 
greatest intensity, and compared with other artificial sources for 
general illumination, that is measured as other sources are meas- 
ured, there is no 450 watt lamp that will give, when surrounded 
by a plain glass globe, 500 candles. 

In a linear distribution, as in street lighting, the arc is at a still 
greater disadvantage. Remembering that nine 16-candle incan- 
descent lamps can be run with the power required for one 450. watt 
arc, it is seen that the arcs must be nine times as far apart as 
incandescents consuming the same power, and to give the same 
minimum illumination must be 81 times as intense, or about 1,300 
candle power. But in no arc lamp as used for street lighting, do 
the rays procrecine toward the most distant points to be illumin- 
ated, reach more than one-fourth this intensity. In my way of 
thinking, the location of arc lamps at intervals of 1,000 to 1,609 
feet as they are often seen in pretentious coubiry villages an 
suburban places is an entire waste of money. A little spot 50 to 
100 feet in diameter under each lamp is brilliantly lighted, while 
the more distant points are in darkness all the more profound from 
the loss of sensitiveness of the eye when in the strong light. 
Incandescent lamps at intervals of 100 to 200 feet, which could be 
run by the same power, would give a far better illumination. 

Of course, in deciding between the use of arc and incandescent 
lamps in an ial case, there are other questions to be con- 
sidered besides that of the power required to operate. Practical 
questions of installation may outweigh all others. The consider- 
ations of these is foreign to this paper. The question I have con- 
sidered is purely one of efficiency, and in treating that question I 
have assumed that every part of a space to be lighted, needs the 
same amount of light. have omitted from the consideration all 
effects of reflection from ceilings, walis or reflectors purposely 
provided, as these are too various and depend too much upon the 
conditions in each special case to be introduced into a general dis- 
cussion. My main object has been to point out to just what 
extent the general illumination of a space is affected, other things 
being equal, by the use of large in the 9 of small sources using 
in the aggregate the same power, and I trust the figures and illus- 
trations | have given may be found useful in considering the 
special cases that may arise. 


ELECTRICAL TRANSMISSION IN MILWAUKEE, 


Ir is suggested to utilize the water power of the upper Mil- 
waukee River for an electrical generating plant to supply lighting 
to the city of Milwaukee. Mr. Muenzberg, of the Board of Alder- 
men, is interested in the plan. 


2. See " a, of Artificial Methods of Illumination.“ Dr. Nichols: 
Transactions, vol. vi., p. 171. 
8. ** Loss of t from ueo os Globes with Arc Lamps.” George D. Shepard- 
v 
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A REVIEW OF THE PROGRESS OF THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS. ! 


BY EDWIN J. HOUSTON, PH.D. 


I APPRECIATE the very high honor you have conferred on me 
in again electing me to the Presidency of the Institute. I beg to 
assure you that it will be my earnest endeavor faithfully to dis- 
charge the duties thus imposed on me. 

The American Institute of Electrical Engineers is in no sense 
a local organization. It has in view the interests of no particu- 
lar section of country, but on the contrary, is a national body. 
It represents the electrical profession in all parts of our great 
land, and welcomes into its membership ap es and progressive 
men in the electrical profession wherever they may be located. 
But while the Institute is in no sense a local y, so that no city 
can properly claim as a right the high privilege of having the 
annual meeting held in it, yet there is, perhaps, at this time a 
special fitness that the annual meeting which witnesses the clos- 
ing of the first decade of our association should be held in the 
City of Brotherly Love, where the Institute had its birth. 

The International Electrical Exhibition held in 1884, in Phila- 
delphia under the auspices of the Franklin Institute of the State 
of Pennsylvania, was called together at an exceedingly favor- 
able moment. Eight years have elapsed since the Centennial Ex- 
hibition of 1876 in Philadelphia had sown broadcast the germs of 
public interest in electricity, and thus laid the foundation fora 
belief in the brightest promises of the electric future. These 
germe, carried to all parts of the land, were beginning to bear 
fruit, and a body of earnest and intelligent workers had sprung 
“p on all sides, so that our comparatively limited knowledge of 
electrical science was markedly increased, although in an ex- 
tremely irregular and unsystematic manner. 

Between 1876 and 1884, nearly a decade, the work done in the 
electrical field was necessarily of a pioneer and independent 
character. The great principles of the science already discovered 
and announced were but vaguely understood and needed the prac- 
tical men to carry them into actual commercial use. Toa great 
extent, each investigator trod the path of discovery alone, grop- 
ingly penetrating into the regions of the unknown accompanied 
by his fellow investigator and often, indeed, conscious of his 
existence. Had this early work been properly organized, much of 
the labor expended in going over ground already trodden might 
have been saved, but it is by no means clear that this labor was in 
vain for the weal of the electric future ; for, truths thus repeat- 
edly wrested from nature and established again and again by 
independent investigators, cannot be too highly prized. 

In our Nineteenth Century 1 events move rapidly. In 
less than a decade from the time of the Centennial Exhibition of 
1876, namely in 1884, the time had come when the advantages of 
congregation as opposed to segregation were to be demonstrated, 
when the lonely investigator was to be brought into contact with 
his brother toiler and taught the advantages of organized work 
and a free exchange of ideas. 

Happily, the International Electrical Exhibition in Philadel- 
phia of 1884, already alluded to, brought together the workers 
in electricity both in this country, and to a certain extent, in 
other parts of the world, not only during the Exhibition itself, 
but especially during the completion of the buildings and the 
arrangement of the exhibits. The varied exhibits thus brought 
together from all sides were a revelation to these hitherto inde- 
pendent workers, and showed them, from what had already been 
accomplished by electrical science, what might reasonably be 
expected in the near future. The stimulus, so excited, culmin- 
ated in the organization of the distinguished body I have now the 
honor of addressing. 

At the same time the U. S. Government appointed a United 
States Electrical Commission authorizing it to conduct a National 
Conference of Electricians in Philadelphia during the p ess of 
the International Electrical Exhibition. Fortunately for the 
cause of electrical science, the commission after due deliberation 
determined to appoint as members of this Conference not only 
those investigators in the physical laboratory and lecture room, 
the college and university professors whose labors have always 
proved of such immense value to the world's weal, but also those 
equally important investigators, the inventor and actual worker 
in the commercial electrical field, whose knowledge of principles 
is based on actual experience, a class that proves the correctness 
of its ideas by subjecting them to the test of actual trial ona 
commercial scale. 

There was thus convened in 1884, in the city of Philadelphia, 
a notable gathering of men who had long toiled in the electric 
field, both in the so-called pure sciences and in the applied 
sciences, and I feel sure that each class recogni the 
fact that it learned much from the other. In this notable assem- 
bly of electrical students our American Institute of Electrical 
Engineers originated. I may be pardoned if I briefiy review the 
facts attending its inauguration, 

The first step was the circulation in April, 1884, by Mr. N. S. 
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1, Inaugural presidential address, delivered at the Annual Meeting of the 
American Institute of Electrical Engineers, May 15, 1894. 
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Keith, of a paper asking for signatures for the purpose of organ- 
izing a proposed National Electrical Society, for affiliation with 
sister societies; for the possession of a library, the institution of 
original research; protection from unfavorable legislation; the 
settlement of disputed electrical questions, and the exchange of 
volumes of transactions with foreign and other electrical scientific 
societies. A prelimin meeting was called on April 15th, 1884, 
in the city of New York, at which a series of resolutions were 

„and a committee of organization appointed to call a 
meeting, which was e held on May 13th, 1884, when 
rules of order were ado and officers were elected. The first 
1 meeting of the Institute was held in Philadelphia, October 
7th and 8th, 1884, in one of the Exhibition Buildings in West 
Philadelphia. 

From this small beginning our Institute has assumed its pres- 
ent proportions. Its growth was, at first, uncertain, but its 
vitality was undoubted, and its present rate of increase is fully 

ual to that of our English cousin; viz., the Institution of Elec- 
trical Engineers. I append a curve showing the membership of 
both bodies at different dates, and although the London Institution 
had the start and has the advantage of us in membership, yet I 
look forward in the near future to a membership in our body that 
will be fully on a par with theirs. 

I think it would be difficult properly to estimate the good that 
has accrued to electric science, not only in this country but also in 
the world at large, from a properly organized association of 
specialists in a practical branch of science like that of electricity. 
If we can properly trace, from the circumstances attending a single 
electrical exhibition and series of conferences held in Philadel- 
phia in 1884, a great awakening in the field of electricity, what 
must have been the influence for good, exerted by a body like ours, 
which I think I am correct in saying includes all the distinguished 
electricians in this country. . 

In order to inquire what has been the nature of this influence 
let us briefly examine the history of the American Institute of 
Electrical Engineers during the ten years that have elapsed since 
its foundation and see whether, in the first decade of its existence 
it has duly availed itself of its great opportunities. Let us inquire 
what great inventions and investigations have been made by its 
members. I think that as a result of its inquiries, you will agree 
with me that our Institution has nobly fulfilled the expectations 
reposed in it, and that electricity is much further advanced than 
it would have been had the American Institute of Electrical Engi- 
neers never been organized. 

A glance at the Transactions of the Institute will show the 
extended and valuable character of the work of its members. 
This work embraces notable inventions, extended commercial ap- 
plications, and valuable researches, as, for example, researches in 
high frequency discharges ; the development of alternating cur- 
rent apparatus for electric welding, and for the transmission of 
power; improvements in continuous current apparatus; im- 
provements in the practical appl cations and control of electric 
motors for traction, mining, manufacturing and other purposes; 
improvements in telephony and telegraphy ; improvements in the 
application of electricity to various chemical processes ; improve- 
ments in designs for electric machinery; improvements in elec- 
tric lighting apparatus of various descriptions, and developments 


An electro-therapy. 


The work of the Institute as a body has also been of a broad 
and valuable character. I have already pointed out to you, in my 
inaugural address of last year, the valuable contribution the Insti- 
tute made to the Chicago Congress und Exhibition of 1898. Since 
that time, as you are aware, organized work, under the auspices 
of the Institute, has been and is being, carried out in different 
parts of the country, as well as in England, for the completion of 
some of the work the Chicago Congress was obliged to leave in- 
completed, viz., the determination of suitable standards of light 
and of illumination. 

Another action of which I think the Institute may be proud, 
has been its provisional adoption of the well-known names of gil- 
bert, oersted, gauss and weber, for the most important quantities 
in the magnetic circuit, thus filling a well defined void in the 
practical development of the dynamo, motor and magnets gener- 
ally. These names have already been favorably commented on in 
Europe, ore they have been embodied in at least one standard 
text- . 

Up to tbis date there has been much uncertainty as to the 
meaning which should properly be attached to the very important 
term ‘‘inductance.” It was hoped that the Chicago Congress 
would decide this question, but as this hope was not realized, the 
Institute, by appealing to the prominent affiliated institutions in 

-Europe, has been enabled to entertain the consensus of opinion 
upon this matter among electrical engineers all over the world, 
and has ooy adopted the meaning of “inductance” as a ‘‘ co- 
efficient of induction,” this being the world’s majority verdict, so 
far as it has been possible to obtain it without the aid of an Inter- 
national Congress. It has also adopted the word ‘‘ reactance "' for 
that quantity in alternating current circuits, whose square added 
to the square of the resistance is the square of the impedance. 

It would be ungenerous in me in thus reviewing the causes 
which have led to the development of electrical science in this 
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country, to fail to mention another potent factor. I refer to the 
electrical press. I recognize its power and the good it has accom- 
plished in spreading broadcast over the country, not only to the 
members of the Institute, but to all interested in electrical prog - 
ress, the knowledge of every great advance made in electric sci- 
ence. In a certain sense, however, the electrical press supple- 
ments the influence of the Institute, because the press, unlike the 
Institute, cannot bring electrical workers together, but can only 
guide and disseminate the conclusions they have reached. 

The growth of the electrical press has kept pace with the 
growth of electrical science. In 1876 the power of the press was 
considerably feeble. The exhibition of 1884 caused, perhaps, as 
great an increase in the porer and influence of the press, as it did 
in the development of the science of electricity itself, and, great 
as has been the marked improvement in electrical science, as 
demonstrated by the Chicago Congress of 1898, I think close ob- 
servers will agree with me that such progress has been fully 
equaled by the wonderful improvement in the electrical press of 
our country. 

There is another Association of Electrical Engineers of the 
same high standing and governed practically by the same prin- 
ciples as that of the American Institute of Electrical Engineers, 
and this is our affiliated association, the Institution of Electrical 
Engineers, with its headquarters in London, England. Like our 
association its membership contains the leading electrical engi- 
neers and experts both in the country in which it is located, and 
in the surrounding countries. 

France has established a somewhat similar body in her Société 
Internationale des Electriciens, located in Paris. This Society has 
the same general characteristics as the American and English 
societies, and, like them, publishes regular transactions of its 
e Germany has the Elektrotechnische Verein, a 

ational Physical Laboratory, a well conducted technical press, 
and electrical exhibitions, such as that of Frankfort in 1891. 

Although there are electrical societies in other parts of the 
world, yet in none of these countries is to be found that organized 
effort and concentration in one central body of the electricians 
from all parts of the country, as is so markedly seen in the United 
States, England, France and Germany. . 

It is, I think, a significant fact, that the countries in which 
there has been so marked a progress in electrical invention and 
engineering, are those which possess the advantages of this com- 
bined effort on the part of all its electricians. The reason is, 
I think, evident; under these circumstances, there exists the 
enthusiasm which comes from properly organized effort; the rapid 
progress which is encouraged by friendly rivalry and the ingentive 
to increased and continued effort bred of healthy competition. 
I think I can safely assert that America, England, France and 
Germany owe much of their marked advance in electrical science 
to the existence of their organized bodies of electricians, such as 
is found in the American Institute of Electrical Engineers, the 
Institution of Electrical Engineers, the Société Internationale des 
Electriciens, the Elektrotechnische Verein and the Physikalisch- 
Technische Reichsanstalt and I feel sure from the great number of 
abie electricians of Italy, Austria, Switzerland, Belgium, Russia, 
India and other parts of the world, that the progress made in 
these countries, a progress which is confessedly great, would be 
still greater if they but tried the advantages of electrical work 
conducted on the co-operative plan. | 

It may be advantageous here to review some of the advantages 
of 1 in such learned associations, as for example, the 
Institute in which we are the most interested. Among the many 
advantages are the following: Concentration of effort; increased 
mentality excited by generous rivalry; systematic explorations 
into the domains of the unknown; a tacit agreement as to what 
shall be regarded as the standard of good work; the practical es- 
tablishment of a practical high court of last resort by whom all 
disputed technical questions in electrical engineering shall finally 
be settled; the removal of electric work from the region of guess- 
work to that of certainty, permitting results to be as surely pre- 
dicted as in other sciences, and consequently the increased stimu- 
lus to the successsul investment of capital in electrical enter- 
prises; the reduction of misdirected effort by the promulgation of 
information concerning what has been attempted or achieved in 
any direction; and, last but not least, the means of establishing a 
rapid intercommunication of ideas, between different parts of 
the country to others. 

As to the privileges of membership in our association, a mem- 
ber of any part of the country, whether in Maine, Florida, Illinois, 
or elsewhere can, after submitting a paper toa Committee appointed 
by the Institute for that purpose, have it read simultaneously at 
the New York, and Chicago meetings, and thus not only derive 
the advantages which come from the broad dissemination of his 
ideas over the country, but can also have these derived from 
criticism by those best adapted to judge and discuss them. Instead 
of being obliged to wait and wonder if his results were valuable or 
correct, or instead of being forced to endeavor to solve such ques- 
tions for himself, he is now, by means of the powerful machinery 
of our association, enabled to hear in a very short time the opinion 
of those best suited to sit in judgment on his work. 

We are naturally and properly proud of the progress shown 
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by our Institute in the first decade of its existence. I ask you 
now in all seriousness, how has this progress been assured? Clearly 
by the establishment of a central organized body, as distinguished 
from separate, independent, and possibly antagonistic bodies; 
by the establishment of a central body which derives authori 
from a membership extending over the entire country. Is it 
credible that independent, disconnected, and possibly antagonistic 
societies, located in as many separate cities as there are groups 
of members sufficient to form separate cocieties, can hope to 
accomplish as much good in so short a time as has been accom- 
plished? Would not the disintegration of our Institute prove to 
the electrical engineers of this country little short of a calamity. 
Might not the establishment of separate organizations result in 
mutual jealousies and intense sectional feeling and, consequently, 
in a tendency to the continuance of errors once contracted ? Parti- 
sansbip and intelligent scientific work, in the nature of things, 
have nothing in common. The true scieutific instinct is shown 
in the desire to know the truth for the truth’s sake, and the true 
electrical engineering instinct is to accomplish the best work in 
the most economical manner possible. To ensure the greatest suc- 
cess I feel sure you will agree with me there must of necessity bea 
central governing body, viz., the Council of the Institute deriv- 
ing its authority from a membership extending all over the 
country, and vested with the power of speaking authoritatively 
for the Institute between the periods of its recognized official 
meetings. 

In a country like ours, in which distances are so great, a diff- 
culty exists in all our members attending the meetings of a cen- 
tral body no matter where such meetings might becalled. This 
difficulty is real and like all geographical difficulties cannot 
readily solved. I think our association has, however, to a 
great extent, solved it by encouraging simultaneous meetings in 
all parts of the country where the same paper can be read and 
discussions had thereon, yet at the same time, holding the gov- 
erning body the Board of Managers or the Council of the Insti- 
tute responsible for the proper direction of its work. That all 
local meetings must be amenable to the organic law of the In- 
stitute, be that law what you may choose to make it, I think needs 
no discussion. I am glad to say that there has already under due 
authority, of the Institute, local meetings have been established 
in the city of Chicago, and I trust there may soon be other meet- 
ings held in all other great centres of population where our mem- 
bership will warrant it. 

Such I think are some of the advantages of organization under 
a central body as opposed to organization under separate, inde- 
pendent bodies. They are briefly the advantages of concentration 
as opposed to those of diffusion, of directed organized effort as 
opposed to unorganized, undirected effort. To argue in favor of 
the latter would be, I think, to deny the advantages of a central 

overnment, like our national government at Washington. with 
its equal representation from all the various states of the Union, 
and to revert to the condition of State Sovereignity, an un- 
American and altogether untenable position. 

As I look over this assembly of distinguished electricians I am 
particularly impressed with this thought: Our average member 
though old in actual experience, is nevertheless seldom hoary 
in years. There must be something in electricity, though what it 
is I would not venture to say, which attracts the vounger and 
more vigorous members of our race to its study. Perchance it 
may be that in this mysterious force, there exists some lingering 
traces of the long-sought-for ‘‘ fountain of youth,” but, be it what 
it may, I find in the fact that such comparatively young men have 
been able to do so much for the world’s weal in a special science, 
a bright promise of what they may be able to accomplish before 
their tasks are completed. 

Such is the record of the past ten years of our Institute! What 
will be the history of its next ten years? I look forward confi- 
dently to a still greater and more marked progress than that 
which has characterized it during the first decade of its existence. 
I believe that during the next decade its standing will be such 
that all notable achievements and discoveries in the electrical field 
in this country will either originate in this body, or be carried out 
under its direction, and that the American Institute of Electrical 
Engineers will be the acknowledged centre of the industry and 
art it now so ably represents. 

But while I believe I see so bright a future for our American 
Institute of Electrical Engineers, I must not be unmindful of the 
fact I have so earnestly endeavored to point out, viz., the advan- 
tages to be derived from co-operation and that our Institute is 
only one of several such organizations in different parts of the 
world, and that the highest purposes of the science and art in 
which our interests are so closely centered, can only best be real- 
ized by the most cordial sympathy and hearty co-operation with 
all associated societies and their members, wherever they may be. 


Mr. R. C. BROWN has resigned his position as superintendent of 
electric power of the West End Street Railway Company, of 
Boston, which he has held with great credit to himself for the 

ast five years, and has assumed a similar position with the 
ontreal Street Railway Company. 
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THE TELEGRAPH, 1844-1894. 


O-MORROW (May 24), witnesses the jubilee anni- 
versary of the sending the first telegraph message 
in America. Such an occasion is naturally one of great 
interest, and we are glad to see that in various ways note 
is made of it. The conditions and surroundings of the 
modern telegraph our readers are familiar with, but it is 
only right and proper that we should enable them to con- 
trast the present with the past by showing what the past 
was. A glimpse of the conditions that prevailed in 1844 
is given in the brief, illustrated article on the subject in 
this issue. 

The telegraph has had a mighty growth since the days 
when Morse proposed that if a wire broke, the passengers 
or conductors on the train next coming along should stop 
the train, get out, and make repairs. There are to-day 
about 1,000,000 miles of telegraph line in the world, rep- 
resenting about 2,500,000 miles of circuit. There are 
also about 100,000 miles of submarine cable. About 
300,000,000 messages are sent every year, by the 
world’s telegraphs, and about 475,000 offices handle the 
traffic, from which a revenue of about $450,000,000 is de- 
rived. A cable fleet of some forty ships lays and maintains 
the submarine links in this service. Just how many people 
the art of telegraphy and allied arts give employment to, 
it is difficult to determine, but it certainly runs up into the 
hundreds of thousands. 

Much is left for the telegraph to do. Large regions are 
still without it, and the Pacific some day must have as 
many cables as the Atlantic. Discussion as to the value 
of the telegraph as a factor in civilization will develop 
many differences of opinion, and some persons may even 
be found to deny that it adds to the sum of human com- 
fort and convenience. The one grand, convincing argument 
as to the inestimable value of this means of intercourse and 
of exchanging intelligence is given in the few statistics we 
have quoted as to the status of the industry in 1894: 


RESONATING CONDUCTORS. 


Ir is one of the curious, though not uncommon, facts in 
physical research that the pernicious effects encountered by 
experimenters are later turned to useful account and lead to 
most brilliant results. When Hopkinson in 1884 noticed the 
extreme rise in potential in an alternating current to which 
a capacity had been added, and when Ferranti in 1888 
observed the rise in potential at the further end of his 
Deptford mains, none would have supposed that this same 
effect would so soon be applied to new purposes and to 
overcome difficulties heretofore deemed insuperable. Mr. 
Tesla was among those who early recognized their vast 
importance, which led him to some of those brilliant series 
of experiments involving high potentials and high fre- 
quencies. Working in the same line Prof. Pupin has 
devoted himself specially to the study of these “ resonance 
effects at low frequencies such as those directly obtainable 
from alternators or other electric current generating de- 
vices. His beautiful experimental lecture delivered before 
the American Institute of Electrical Engineers in May of 
last year gave sufficient evidence of the wide field here 
open for research and we are glad to note that within a 
comparatively short time results have been reached which 
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promise to be of the utmost practical importance. Recog- 
nizing the difficulty of getting alternating current over a 
circuit containing distributed electrostatic capacity it oc- 
curred to Dr. Pupin to divide such a circuit up into small 
sections and to time each such section by the insertion 
of condensers in series, in the manner described else- 
where in this issue. The reduction in effective electro- 
static capacity of the circuit by this method makes 
it possible to obtain results not heretofore possible. 

An ocean cable presents probably the worst case for 
treatment by the method of Dr. Pupin, and the suppo- 
sititious example selected for illustrating the method, as 
given on another page, is only intended to show how such 
a circuit would be influenced by the application of the 
method indicated. It is probably too much to hope that 
the method could be practically applied to ocean cables 
laid at the present time, for reasons which are not far to 
seek, but we see no difficulties whatever standing in the 
way of its application to existing land lines for telegraphy 
and especially telephony. Of the amount of current sent 
into the line at the New York end of the New York- 
Chicago Long Distance telephone line, but an exceedingly 
small fraction reaches Chicago; so that even a slight in- 
crease would have a marked effect on the character of 
the received transmission. But we need scarcely go so 
far to indicate the great benefits which would result by 
the successful application of such a method to telephone 
lines of shorter length, while on the other hand it opens 
up prospects in long distance telephony which one scarcely 
dares to contemplate. What has just been said bears equally 
well on telegraph lines. The application of Dr. Pup- 
in’s system will naturally involve the expense of numerous 
condensers. But if it be a question as between increased 
copper and condensers in order to obtain given results, 
we believe that the latter will be found to be by far the 
more economical of the two. Looking farther still at the 
possible applications of Dr. Pupin’s method, it also bears 
promise of successful application to the transmission of 
heavy currents and all that this implies. We understand 
also that Dr. Pupin has carried his experiments involving 
the same principles into the realms of electric lighting by 
means of vacuum tubes and that most promising results 
have already been obtained as to light without heat. 


THE PHILADELPHIA INSTITUTE MEETING. 


In interest, earnestness, enjoyment and success, no con- 
vention within our experience has excelled that with which 
the American Institute of Electrical Engineers celebrated 
in Philadelphia last week the completion of its first decade 
and the prosperous beginning of its second. It is a curious 
coincidence that Prof. Houston, who has the honor of hav- 
ing the first paper appear in the first volume for the first 
annual meeting, in 1884, should also open the list again in 
1894 with his admirable address, which was not only a 
review of the past, but a programme for the future. 

The Institute has done much good work. It will also do 
a great deal more, and in this it will be helped by the 
kindly criticisms and suggestions of its friends fully as 
much as by the rapid increase in its membership now going 
on from all parts of the country. The high appreciation 
in which it is held was notably manifested in the royal 
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hospitality extended to it last week in Philadelphia, and 
by the remark from more than one visitor that he hoped 
the Institute would favor his city in 1895. 


INSTRUCTION IN ELECTRICAL ENGINEERING. 


Tue ELECTRICAL ENGINEER will shortly begin the pub- 
lication, under the title Hlectrical Engineering Leaflets, 
of an important educational work, written by Professor 
Edwin J. Houston and Mr. A. E. Kennelly. The Leaflets 
will be issued weekly, in three grades—Elementary, Inter- 
mediate and Advanced—each grade consisting of thirty- 
five weekly parts, all three to issue simultaneously. The 
Elementary series is adapted to the needs of electrical arti- 
sans, linemen and beginners of the study of Electricity. 
The Intermediate grade will be useful to students in high 
schools and colleges, and to all workers who shall have 
studied the Elementary grade, or who, through their 
knowledge or experience, are already acquainted with the 
rudiments of Electrical Engineering. The third, or Ad- 
vanced, grade is intended to serve college or university 
classes in technical courses as well as the rapidly increas- 
ing number of practical engineers who desire to keep 
pace with advancing scientific knowledge and theory. 
General readers interested in scientific and industrial pro- 
gress will find interest in any or all grades of the Leaf- 
lets, according to their familiarity with the subject of 
Electrical Engineering. The topics treated will be sub- 
stantially the same in all of the three grades; the treat- 
ment varying, as indicated in their designations—Ele- 
mentary, Intermediate and Advanced. 

A prospectus of the work will presently be issued, giv - 
ing a schedule of the topics covered, and prices of single 
copies and of subscriptions for the series. 

The peculiar and preéminent qualifications of Professor 
Houston and Mr. Kennelly for the preparation of a course 
of electrical instruction will be generally recognized. 
Professor Houston is not only identified with the electrical 
engineering and invention of recent years, but has had 
nearly a quarter of a century’s experience in teaching 
physical science; and it is not too much to say that Mr. 
Kennelly stands easily in the front rank of practical and 
mathematical investigators in the fields of electrical theory 
and practice. 


COST OF NIAGARA TRANSMISSION. 


Tuer admirable article by Messrs. Houston and Kennelly 
in our issue of May 2, in which they take up the question 
of the distance to which Niagara water power can be 
economically transmitted, has attracted wide attention not 
only in electrical engineering, but in lay circles as well, as 
evidenced by the numerous references thereto in newspapers 
throughout the country. We have received quite a num- 
ber of communications on the subject from well-known 
electrical engineers, but press of other matter permits us 
to print only that of Dr. Charles E. Emery in this week’s 
issue. It will be noted that Dr. Emery differs somewhat 
from the conclusions reached by Messrs. Houston and 
Kennelly and places the limits of economical working at a 
considerably shorter distance than do they. 
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ELEVENTH ANNUAL MEETING OF THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS. 


THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS held its 
eleventh annual meeting in Philadelphia, May 15, 16, 17 and 18, at 
the Engineers Club. The sessions began at 10 a. M., on the 15th, 
President Houston in the chair. An address of welcome was 
delivered by Mayor STUART, and Mr. JOHN C. TRAUTWINE, pres- 
ident of the Engineers Club also welcomed the members, 

Those present were :— 

PHILADELPHIA.—C. R. Arnold, A. E. Braddell, J. G. Biddle, 
C. A. Bragg, C. Billberg, A. E. Childs, W. E. Culbertson, W. J. 
Cheney, J. M. Dodge, F. W. Darlington, W. P. Dallett, W. A. 
Drysdale, W. C. L. Eglin, F. R. Ford, H. P. Farrington, S. G. 

, Jr., J. P. Gaylord, T. W. Glading, R. M. Hunter, J. Hoskin, 
G. H. Harris, F. H. Hochrath, E. J. Houston, C. Hewitt, Carl 
Hering, 8. C. Ingalls, J. D. Israel, A. L. Johnston, F. L. Knight, 
R. H. Klauder, A. E. Kennelly, E. R. Keller, Minford Levis, E. 
K. Landis, A. P. May ers, W. D. Marks, G. B. Price, L. K. Perot, 
C. W. Pike, A. L. ister, A. J. Rowland, E. A. Scott. E. T. 
Stewart, F. E. Swope, Jr., J. F. Stevens, F. Sheble, T. Spencer, L. 
N. Schultz, C. W. Swoope, J. C. Traut wine, Jr., J. F. Uhlenhaut, 
Jr., E. G. Willyoung, H. P. White, C. P. Wilson, P. Wright, C. J. 
Reed, F. A. La Roche. 

New LORK CITY. Harold Binney, C. S. Bradley, F. R. Col- 
vin, F. B. Crocker, S. L. Coles, H. S. Chase. G. S. Dunn, H. M. 
Davis, C. E. Emery, J. Hamblet, C. T. Hutchinson, W. R. Hew- 
itt. W. F. Hanks, W. J. Hammer, W. J. Johnston, J. M. Knox, 
A. A. Knudson, W. B. Lester, H. W. Leonard, R. McA. Lloyd. O. 
T. Louis, G. R. Metcalfe, W. A. Mosscrop, T. C. Martin, P. R. 
Moses, W. F. Osborn, J. W. T. Olan, N. W. Perry, R. W. Pope, 
G. M. Phelps, R. Pfund, M. I. Pupin, C. T. Rittenhouse, H. D. 
Reed, J. Sachs, L. Stieringer, T. R. Taltavall, H. C. Townsend, 
W. D. Weaver, N. D. Webster, J. Wetzler. 

SCHENECTADY.—T. V. Bolan, H. G. Reist, C. P. Steinmetz, F. 
W. Tischendoerfer, A. E. Wiener. 

BALTIMORE.— L. Duncan, J. C. George, H. S. Hering, J. W. 
McCrosky, A. Reber, F. McS. Thomas. 


ANSONIA.—G. G. Grower. 
WEST CHESTER, Pa.—A. Hoopes. 
ORANGE, N. J.—F. R. Upton. 
CaMDEN, N. J.—W. E. Harrington. 
FRANKFORT-O-M., GERMANY.—Fried. Cornell. 
Maywoop, N. J.—C. L. Jaeger. 
VINELAND, N. J.—W. A. Anthony. 
Vireinia.—W. E. Anderson. 
NEWARK, N. J.— R. O. Heinrich. 

- LINCOLN, NEB.— R. B. Owens. 
ITHACA, N. Y.—F. Bedell, H. J. Ryan. 
CLEVELAND, O.— C. N. Black. 
PITTSBURGH.—E. E. Keller, C. F. Scott, A. J. Wurts. 
BROOKLYN.—F. B. Corey, A. B. See. 
Sr. PauL, MIN N.— M. H. Gerry, Jr. 
BRIDGEPORT, Cox N. — L. Waldo. 
Passalo, N. J.—S. D. Mott. 
STATE COLLEGE, PA.— J. P. Jackson. 
HAVERFORD, PA.— W. W. Griscom. 
RUTHERFORD, N. J.—A. Buys. 
HARTFORD, Conn.—F. G. Waterhouse. 
EasT ORANGE, N. J.—J. P. Jackson. 
WEST HoBOKEN, N. J.—Fred. Reckenzaun. 
WILMINGTON, DEL.—J. L. Hall, C. R. Van Trump. 
PITTSFIELD, MASS. — Wm. Stanley, Jr. 
MINNEAPOLIS.— Morgan Brooks. 
MANCHESTER, CON N.— J. Waring. 
Troy, N. Y.—E. G. Bernard. 


Messrs. F. R. Upton and G. R. Metcalfe were appointed tellers 
of the ballots for officers. 

Several slight changes were made in the Rule 5, governing 
elections, in the direction of great explicitness and more oppor- 
tunity to members in good standing to record their votes under 
the balloting system now in force. 

The reports of SEORETARY POPE and TREASURER PHELPS were 
received and accepted. The treasurer’s report showed a total in- 
come for the year ending April 30, of $10,499.50. The balance in 
his hands was $407.54. The special World's Fair Fund had raised 
$1,148, and expended $1,331. The sum of $351 had been received 
towards the expenses of issuing the report of the Electrical Con- 


gress of 1894, 
The Secretary’s report mentioned the adoption during the year, 
of an official e, and of a certificate of membership. The suc- 


cess of the headquarters at the World's Fair was referred to, and 
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it was pointed out that the work of the Institute had been very 
useful in the preliminary arrangement of the Electrical Congress 
programme. The 1 of 400 subscriptions to the 
Congress book had alread n pledged, and it was expected to 
have the volume ready in September. Should there be any profit, 
it might be applied to the small deficit on the World's Fair fund. 
The report also referred to the great success already secured by 
the local meetings of the Institute in Chicago. The following 
table shows the growth of the Institute in . its 
ten years of existence, there being now just 800 mem in good 
standing, with others about to qualify :— 
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The Institute also has $905 accumulated towards a 3 
Fund. The Secretary reported that the financial depression 
made collections slow, but that the growth of the Institute during 
1898 had nevertheless been the largest yet shown in any year. 

A vote was passed by the meeting of $10 towards the expenses 
of each meeting of the Chicago section. 

A resolution was adopted favoring the legalization of the units 
adopted as a standard at the Electrical Congress; and a memorial 
to the effect will be addressed to Congress in the usual way. 

The Chair announced invitations to visit Girard College, the 
new power station of the Philadelphia Traction Company, Drexel 
Institute, Franklin Institute, Historical Society, Schuylkill Navy 
Club, Germantown Electric Light Company, University of Penn- 
sylvania, the LaRoche Electrical Works and Queen & Co.’s show 
rooms. 

The session in the afternoon began with the announcement of 
the election of the following officers: President, Professor Edwin 
J. Houston; Vice- Presidents, W. A. Anthony. Vineland, N. J.; F. 
B. Crocker, New York; James Hamblet, New York, P. B. Delany, 
H. Ward Leonard and W. Wallace; Treasurer, George M. ee 
New York; Managers, Charles Wirt and Angus S. Hibbard, Chi- 

; Dr. Michael I. Pupin, J. J. Carty, Wm. S. Hammer, W. D. 
eaver, W. B. Vansize and C. S. Bradley, New York; A. E. 
Kennelly and Charles Hewitt, Philadelphia; Charles P. Stein- 
DeF, Schenectady, N..Y.; and Professor Harris J. Ryan, Ithaca, 


The names in italic are those of the newly elected members of 
council; those in Roman are those of the holdovers with un- 
expired terms or re-elected. President Houston was re-elected, the 
presidential office being for one year only, but its incumbent being 
eligible for re-election. The secretary is appointed by the council. 

e annual address delivered by PRESIDENT HOUSTON, at the 
the conclusion of the vote was entitled: A Review of the Pro- 
gress of the American Institute of Electrical Engineers.” (See 
page 452, this issue.) 

ollowing President Houston's address Professor WILLIAM A. 
ANTHONY, of Vineland, N. J., read a paper on Light Distribution 
and the Use of Lamps.” (See page , this issue.) 

A reception was tendered to the members of the Institute and 
their wives and daughters at the Manufacturers’ Club, in the eve- 
ning, by the 1 Club and the Electrical Section of the Frank- 
lin Institute. e rooms of the club were tastefully decorated, a 
handsomely arranged electrical display being an especial feature. 
Music and a collation were also provided, and the evening closed 
with dancing. 

The Reception Committee comprised the following: Mr. Arthur 
Falkenau, Chairman; Mr. John L. Gill, Jr., Mr. John Birkenbine, 
Mr. Edward K. Landis, Mr. Henrik V. Loss, Mr. M. H. Harring- 
ton, Mr. Elmer G. i Clayton W. Pike, Mr. Edwin 
R. Keller, Mr. C. O. C. Bi rg: Dr. W. H. Wahl, Mr. Geo 
Burnham, Jr., Mr. Frank R. Tobey, Mr. Walter Wood and Mr. 
James Mapes Dodge. 


WEDNESDAY SESSIONS. 


The morning session of Wednesday was devoted to the readi 
of a paper on Some Storage Battery Phenomena,” by Mn. W. 
W. GriscoM, and one on ‘Discriminating Lightning Arresters 
and recent Pro in Means for Protection Against Lightning 
by Mr. A. J. Wurts. (See page 458, this issue.) 

At the afternoon session papers were read by Pror. F. B. 
CROCKER on Unipolar Dynamos for Electric Light and Power; 
Alternating Currents and Fuse Wires,” by PROF. D. C. JACKSON 
and MR. R. J. OCHSNER; “Test of Closed Coil Arc Dynamo” by 
PROF. R. B. Owens and The Relative Advantages of Toothed 
and Smooth Core Armatures” by Mr. ALTON D. ADAMS. 

On Wednesday evening the annual dinner of the Institute 
took place, at the Hotel Metropole, when nearly 100 members 
and friends sat down, under the presidency of PROF. E. J. 
Houston, who made an admirable toastmaster. The speeches 
were as follows: The Electrical Press, Mr. GEORGE M. PHELPS ; 
„Commercial Electrical Engineering,” H. WARD LEONARD ; 
Mathematics and Electricity,” A. E KENNELLY; ‘‘the Phila- 
delphia Committee, Mr. E. G. WILLYOUNG; “Electrical Engi- 
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neering Education,” DR. M. I. Purin; Electricity and Time,” 
Mr. James HAMBLET ; ‘‘ Power Transmission, MR. C. F. Scott; 
Electricity in the West, PROF. R. B. OWENS; and the Elec- 
trical Expert,” Pror. W. A. ANTHONY. It was not until nearly 
1 o'clock that the party broke up. 

In the meantime, a theatre party for the ladies had been very 
successfully carried through, and the clever performance of John 
Drew in ‘‘The Butterflies” had been greatly enjoyed at the Broad 
street theatre. Altogether, the festive celebration of the Insti- 
tute’s tenth anniversary was an occasion of pleasure long to be 
remembered. 

THURSDAY. 


Thursday morning session was devoted to the reading of the 
5 papes ; 

10. The Waste of Zinc in Open Circuit Batteries when Stand- 
ing Idle,” by Mr. Henry A. rdner, of Madison, Wis. 11. 
“Standardizing Electrical Measuring Instruments ”: (a) by the Po- 
tentiometer Method; (b.) an Improved Direct Reading Potenti- 
ometer,” by Mr. Elmer G. Willyoung, of Philadelphia. 12. An 
Optical Phase Indicator and 1 by Prof. George 8. 
Moler and Dr. Frederick Bedell, of Ithaca, N. Y. 18. A New 
Method of Recording any kind of Variable Current,” by Prof. 
Albert C. Crehore, of Hanover, N. H. 

Luncheon was provided for the ladies at the Manufacturers’ 
Club at 12, when they were received by a local committee of 
ladies. After lunch they boarded Tally Ho coaches and pro- 
ceeded to Indian Rock Hotel, where a collation was served. The 
coaches then returned to the Hotel Metropole after a most enjoy- 
able afternoon had been spent. 

For the masculine portion of the convention, an excursion 
was provided to Cramp’s celebrated shipyard, a big special boat 
being in attendance. Lunch was served al fresco as the boat made 
the run up the Delaware, and from 2 to 8 hours were spent in the 
yard, which has an area of 81 acres and a water front of 1808 feet; 
5,000 men are employed. There are now under construction 
ships representing 147,000 tons and 286,000 I. H. P. The Cramp 
yards have built 282 vessels since 1880, and are now busy on several 
men-of-war and two fine steamers for the American International 
Line. The visitors wandered at will inspecting „ freely, 
especially the new cruisers and battleships. Supt. Hartley of the 
yard was very kind and attentive. The electrical plant includes 
8,000 incandescents, about 150 arcs and several motors. 

Taking boat again the party proceeded down the Delaware to 
Gloucester, where tioy landed, were duly e and then 
took a spin on the trolley road of the Camden, Gloucester & Wood - 
bury road, recently described in THE ELECTRICAL ENGINEER, 
see issue of Jan. 8, 1894). Returning from the trip, the power 

ouse was inspected, and then all assembled for a planked shad 
dinner, which was not only an entire ore to nearly all the 
strangers, but was deliciously cooked and most satisfying. 
When the coffee was served, the out-of-town members 
took things in their own hands and organized a series 
of off-hand toasts, the responders to which were asked to 
say nothing serious. They succeeded to admiration. MR. T. 
C. MARTIN officiated as toastmaster and called up the following : 
Dr. C. E. EMERY ‘‘Steam Engineerin and Other Kinds; SEC'Y 
POPE as tbe Marquis of Salisbury; Pror. E. J. HOUSTON as a 
tired president a ja to give himself a rest and His Automatic 
Mouth ” (poem) a chance ; MR. J. C. TRAUTWINE for the extremely 
Civil Engineers; MR. JOHN BIRKENBINE, for the prolific ‘“ Min- 
ing Engineers; ProF. F. B. ‘CROKER” as the visiting Institute 
politician with a complaint to make ; MR. OBERLIN SMITH, for the 
engineer, as a gentleman and a Mechanial Engineer; MR. C. 
BRAGG as an d 
to explain how Institute had successfully transmitted its 

ower 1, 000 miles to Chi , with 150 per cent. efficiency ; and 

R. FALKENAU, of the Engineers’ Club of Philadelphia, to apolo- 

ize for having clubbed the members so vigorously and effectually. 

h of these gentlemen delivered very neat five minute speeches 
in 2) minutes each, and the tables were in a roar from start to 
finish. Then the moon rose, and the boat madea delightful return 


trip around into the Schuylkill, reaching the city about 9.80 p. m. 


FRIDAY. 


The following papers were scheduled for Friday morning, and 
in spite of the fact that it was the fourth day of a busy conven- 
tion, the attendance was large and the discussions were most in- 
teresting and brilliant: “ Resonance Analysis of Alternating and 
Poly phase Currents,” by Prof. M. I. Pupin. Some Facts about 
Polyphase Motors,” by Dr. Louis Bell. ‘‘The Law of Hysteresis 
Gort 8) and Calculation of Ferric Inductances,” by Mr. Charles 

roteus Steinmetz. ‘‘ Experiments with Two-Phase Motors,” by 
Dr. Louis Duncan. 

It was not until nearly 8 p. m. that the discussions closed, 
whereupon some 40 or 50 members made a bee trolley line for 
the La Roche Electrical Works in the outskirts of the city, where 
Mr. F. A. La Roche and his staff were in waiting with a remarkably 
good, and not less welcomelunch. Mr. La Roche addressed a few 
modest, well chosen remarks to his guests, who responded very 
cordially; and after the cigars and coffee the party dispersed over 
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the works and were given an excellent opportunity to see all classes 
of direct and alternating current apparatus in process of construc- 
tion,as well as of inspecting some machines of old types which have 
been sent to Mr. La he for his diagnosis as to their reconstruc- 
tion or repair. While Mr. La Roche did not feel at liberty to show 
all his latest productions, in the experimental floors, his polyphase 
machines now building were evidence of the fact that he was in 
touch with the latest practical developments of the art. Some 
instruments were also shown, made by the Keystone Instrument 
Co. under Mr. La Roche's patents. Altogether a most pleasant 
and instructive afternoon was spent, and the Philadelphia meeting 
thus came to a very happy ending. 

Before closing its meetings, the Institute passed hearty votes of 
thanks to all its entertainers, not forgetting those upon whom, 
owing to lack of time it was not able to call in a body. Besides 
the invitations already mentioned and accepted, others of equal 
hospitality came from the Philadelphia Edison Co., the Chloride 
Accumulator Co., the Philadelphia Traction Co., the Germantown 
Electric Light Co., the Brill Co., and Queen & Co. 

Many thanks were extended to the local committee for its un- 
remitting courtesies to the ladies, and the general belief was 
expr that the next annual meeting will see a much larger 
representation of the fair sex. But any other city will have to 
work hard to eclipse Philadelphia in hospitality. 


At the meeting of the Council on May 15, at Philadelphia, the 
following gentlemen were admitted to associate membership: 

Berresford. Arthur W., B. S. M. E., Electrician, Brooklyn City 
R. R. Co., 197 Van Buren St., Brooklyn, N. Y.; Bijur, Joseph, 
Student in Electrical Engineering, Columbia “onego, Residence, 
41 West 58rd St., New York City; Chadbourne, Henry R., Jr., 
Electrical Engineer, Troy City Ry. Co., Troy, N. Y.; Childs, 
Sumner W., Supt. of Line Construction, J. G. White & Co., 1425 
Maryland Ave., Baltimore, Md. ; Clark, LeRoy, Jr., Post-graduate 
Student in Electrical Engineering, Columbia College, 850 West 
80th St., New York ; Doolittle, Clarence E., Manager and Elec- 
trician, Roaring Fork Electric Light and Power Co., Aspen, Colo.; 
Dorr, Frank H., Engineering Dept. General Electric Co,. 425 
Baker St., San Francisco, Cal. ; Glading, Frank W., Lehigh Uni- 
versity, 2005 East York St., Philadelphia, Pa. ; Hartwell, Arthur, 
Electrical Engineer, Westinghouse Electric and Mfg. Co., Pitts- 
burgh, Pa.; Haviland, Foster L., with Clark Electric Co., 192 
Broadway, Residence, 168 St. Nicholas Ave., New York City; 
Hewitt, William R., Special Student, Electrical Dept. Columbia 
College ; 180 E. 60th St., New York City. Residence, San Fran- 
cisco, Cal.; Holberton, George C., Electrical Engineer, General 
Electric Co., 15 First St., San Francisco, Cal.; Morse, George H., 
Assistant Instructor in Electrical Engineering, University of Min- 
nesota, Minneapolis, Residence, Excelsior, Minn.; Nicholson, 
Walter W., General Sept. Central N. Y. Telephone and Tel ph 
Co., 78 Howard Ave., Utica, N. Y.; Philbrick, B. W., Electrician, 
in charge of Electrical Plant, Levi P. Morton, Rhinecliff, N. Y.; 
Ricker, Charles W., Expert Electrical Engineer, 109 White Build- 
ing, Buffalo, N. Y.; Sharp, Clayton H., Instructor, Department of 
Physics, Cornell University, 122 University Ave., Ithaca, N. X.; 
Stine, Prof. Wilbur M., Director Electrical Dept., Armour Insti- 
tute, custo, IIl.; Tower, George A., Electrical Engineer, The 
Sherwood Land Co. and The Jefferson Hotel Co., 109 S. First St., 
Richmond, Va.; Wharton, Hugh M., Electrical Engineer, Westing- 
house Electric and Mfg. Co., 29 Plane St., Newark, N. J,; Win- 
chester, Samuel B., Supt. and Electrician, Holyoke Water Power 
Co., 9 Laurel St., Holyoke, Mass. 

The following applications for transfer from associate to full 
membership were approved : 

Lorrain, James Grieve, Norfolk House, Norfolk St., London, 
W. C., England; Wiener, Alfred E., Electrical and Mechanical 
Engineer, General Electric Co., 24 Yates St., Schenectady, N. V.; 
Craigin, Henry A., Engineer, Westinghouse Electric and Mfg, 
Co., 15 Charles St., Boston, Mass.; Hasson, W. F. C., Consulting 
Engineer, 104 Sutter St., San Francisco, Cal.; Ives, Edward B., 
Lieutenant U. S. A., Electrical Engineer, 11th and Colona Sts., 
Philadelphia, Pa. 


A PROPOSED CANADIAN ELECTRIC RAILWAY. 


Messrs. J. B. La Liberté, J. U. Gregory, B. Leonard, P. B. Du- 
moulin, J. F. Guay and F. M. W. Pampalon, all of Quebec, are 
applying for letters of incorporation under the name of ‘‘ La Com- 
pagnie de Tramways Electriques de Quebec” to construct and 
operate an elevated or surface tramway driven by electricity or 
other motive power, from a point in or near the city of Quebec to 
another point in or out of the city of Quebec, but no farther 
than five miles of its limits. The capital stock of the company 
is $200,000 and the head office is to be in Quebec. 


THE Lewis ELECTRIC Co.’s method of generating current 
from a small machine on the car axle has been applied on the 
Brooklyn Bridge with very encouraging results. One of the cars 
is lighted in this manner with 16 lamps, and the public appears 
greatly pleased. The apparatus under the car, the storage cells, 
and the automatic devices are all working admirably. 
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DISCRIMINATING LIGHTNING ARRESTERS, AND 
RECENT PROGRESS IN MEANS FOR PROTEC- 
TION AGAINST LIGHTNING.'!—I. 


BY ALEXANDER JAY WUBTS. 


PART I.—AN EXPERIMENT WITH LIGHTNING ARRESTERS ON A 
8,000-VoOLT ALTERNATING CURRENT CIRCUIT. 


During the winter of 1892 and 1893 I made a searching investi- 
gation of this subject, experimenting with disruptive discharges 
and various kinds of combinations of apparatus which might 
promise advantageous results, and since that time have spent 
nearly six months in the State of Colorado—a land of thunder 
storms—testing the various forms of apparatus which I had de- 
signed as a possible protection against lightning. 

The general requirements of efficient lightning arrester appar- 
atus are: First. To provide discharge circuits which shall operate 
automatically and repeatedly, and which shall with certainty 
avoid dynamo short-circuits or interruption of the system. 
Second: To provide discharge circuits, or so install them that they 
shall invariably offer a certain path to ground for disruptive dis- 
charges in „ to any other part of the system. It follows 
also from this last, and as a matter of practical experience, that 
ground discharge circuits should be short and straight, and that 
ground connections should be of the most approved construction. 
Experiments were, therefore made to determine the number 
of non-arcing metal cylinders and spark gaps which would 
be necessary to interrupt a short-circuit on a 3,000-volt alter- 
nator with the potential raised to 8, 300 volta. Nineteen cylinders, 
or 18 gaps, were found to offer ample margin, and the 
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breaking down E. M. F. on half this number of gaps, which 
would intervene between line and ground, was found. to be about 
70 per cent. of the E. M. F. required to break down insulation 
ordinarily used in a 8,000-volt generator. These experiments 
will be more particularly described in Part II. The form finally 
adopted was that of a flat coil about 18 inches in diameter, and 
wound with 17 turns of wire; the size of the wire varied, of 
course, with the carrying Capacity of the particular circuit into 
which it was to be connected. After further experimenting with 
various combinations of spark gape and choke coils, it was decided 
that the trial apparatus could consist of eight choke coils and 
twelve 1,000-volt non-arcing metal arresters for each end of each 
circuit; that is, four choke coils should be connected in series in 
each leg of each circuit, with discharge circuits intervening. The 
relative positions of these parts are clearly indicated in Fig. 1, 
which represents one end of each of three circuits. Disruptive 
discharges form nodal points in the system, that is, points where 
there will be a minimum tendency to discharge ; hence, to avoid 
these with any degree of certainty a multiplicity of arresters, pre- 
ferably line arresters, should be used. Choke coils form points of 
reflection, or pointe where there will be a maximum tendency to 
discharge—hence a discharge spark gap connected directly in 
front of a choke coil is more likely to receive discharges than if 
placed at some other poni in the system. Disruptive discharges 
are liable to divide and follow several paths, being governed by a 
complexity of ever varying circumstances. For this reason it 
was decided to connect several choke coils in series, so that should 
only a portion of a discharge pass across the first arrester, the 
balance pasing through the tirst coil, a second opportunity for 


1. Abstract of a paper read at the Eleventh General Meeting of the American 
Institute of Electrical Engineers, Philadelphia, May 15th, 1891. 
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discharge would be found at the second arrester, which was also 
connected in front of a coil, and, therefore, at a point of reflect - 
ion. Should this remaining porn of the discharge again divide 
a further oportunity for discharge would be afforded at the third 
arrester, and so on, so that by the time the fourth coil was reached 
it was presumed that the discharge would have spent itself. 

Some of the many experiments made to substantiate this theory 


Ett Tinen Ny 


are exceedingly interesting as well as instructive. Referring 
to Fig. 2, a are the terminals of a powerful influence ma- 
chine, Bis a battery of Leyden jars, Ga wire which may rep- 
resent the ground, and is connected to the outside coating of the 
jars, L is a second wire which may represent one leg of an elec- 
tric circuit; a, b, c and d are choke coils connected with the line 
L. and in series with each other; 2, 8, 4, and 5 are intervenin 

discharge circuits containing spark gaps; 1 is a 12-82 inch spar 

gap separating line L from the inside coating of battery B. If 
now the battery becomes charged from the influence machine a, 
a large and violent disruptive discharge will take place across gap 
1 and suddenly charge line L. This discharge will then pass to 
earth d through one or more of the spark gaps 2, 3, 4, 5, according 
to circumstances. It will be noted now, that this arrangement 
of choke coils and discharge circuits is similar to that shown in 
Fig. 1. The spark gaps were made of rounded half-inch brass 
rod adjustable with a 1-82-inch screw thread. The coils were 


wound with No. 0000 wire, were 3 inches in diameter, 6 inches 


long and contained 11 turns each. 
ith these four choke coils in series and spark gaps interven- 
ing, the discharges are so thoroughly sifted out that only an 
occasional thread-like spark finds its way across the last gap. 
With laboratory results such as these, it seems fair to presume 
that results more or less similar might also be expected in practice. 
The plant selected for the trial of this apparatus was that of 
the San Miguel Consolidated Gold Mining Company, of Telluride, 
Colorado, which is equipped with a 3,000-volt alternating current 
synchronous system, of 1,100 h. p. capacity, operating stamping 
mills, and furnishing current to the Telluride Electric Light Com- 
pany. These points are situated among the mountains at dis- 
tances varying from three to ten miles from the power-house, 
Three separate circuits leaving the power-house, extend over a 
wild and rocky country and in some places rise above timber line. 
In previous o every attempt to protect this plant from light- 
ning had failed. During the summer months two horses were 
Kept constantly saddled ready for emergencies consequent on 
lightning discharges, and at the motor and power-house it was 
common practice on the approach of a thunder storm to lay out, 
ready for instant use, an extra armature coil, with all the neces- 
sary tools for handling the same. In one of the former types of 
arresters used in this plant forty fuses were blown inside of 60 
minutes, 
The apparatus was then installed in a specially constructed 
and weather-proof lightning arrester house, the arresters and 
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choke coils being mounted on thoroughly dried wooden 
frames and every precaution taken to insulate these from the 
ground and from each other. In this manner also it was ex- 
pected that the lightning discharges would be kept entirely out of 
the station. The connections inside the power-house lightnin 
arrester house are all clearly indicated in Fig. 1. One main B. 
and S. No. 3 ground wire was used for all the arresters in each 
bank, unnecessary kinks and bends being studiously avoided. 
Observations were taken by competent men at each bank of 
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arresters during the entire lightning season, and the results ob- 
tained indicate that the discharges occurred most frequently over 
the second arresters; many passed over the third arresters; very 
few, however, over the first or fourth. The writer personally 
watched one of these banks of arresters through severe thunder 
storms and in every instance the discharges noticed by him were 
seen to pass across the second series of spark gaps, but in no 
instance was there a fuse blown or damage done to the arresters. 


Part II.—PROTECTION AGAINST LIGHTNING ON CIRCUITS OF ANY 
POTENTIAL. 


A system of protection against lightning discharges has been 
designed by the writer, which is applicable to circuits of any 
potential, and although this system has not yet received a prac- 
tical test, the indications are that it will prove efficient. 

The proposition is to connect in series with the circuit, and at 
frequent intervals, a system of properly constructed choke coils, 
the expectation being that the energy stored in the circuit in the 
form of static electricity will, at moments when there is a ten- 
dency toa disruptive discharge, dissipate itself into heat through 
the electrical surgings which will be set up between and among 
the several choke coils. In Fig. 3 there is represented a power 
transmission circuit provided with this system of protection 
against lightning. 

Now, if the electrical surgings” theory be correct, I believe 
that the dangerous points of reflection can, by means of properly 
distributed and effective choke coils, be confined to long lines and 
made to wear themselves out, as it were, between the coils. In 
this manner frequent points of reflection would be distributed over 
the system. Primary waves set up during electrical disturbances 
would be broken into smaller waves, which, surging back and 
forth between the coils or points of reflection, would finally be- 
come dissipated and their energy pass off into heat. 

The number of coils which it would be necessary to use for a 
given length of circuit has not yet been determined, but the writer 
would suggest placing four to each mile of single wire. For con- 
venient accomodation on the poles these can arranged alter- 
nately on the two legs of the circuit, thus avoiding two coils on 
any one pole. 

Should such a system of protection against lightning be found 
efficient, its many advantages over the discharge circuit method 
would be obvious, particularly in a country where good ground 
connections are costly, and often impossible to construct. 

The general form and dimensions of these choke coils is a mat- 
ter of considerable importance. Dr. Lodge states, I believe, that 
for disruptive discharges a flat spiral will offer maximum impe- 
dance with a given length of wire. To the best of my knowl- 
edge, however, Dr. Lodge makes no mention of the number of 
turns which may be advantageously used. I have found by ex- 
periment that the impedance does not continuously increase with 
the number of turns, but that a critical point is rapidly reached, 
beyond which additional turns do not add appreciably to the im- 
pedance of the coil. The impedance does not increase beyond the 
17th turn. 

Dr. Lodge has also experimented with such coils in connection 
with iron cores, and found that the impedance is not appreciably 
affected by their introduction. I have also experimented in this 
line, and have naturally surprised myself by obtaining quite 
different results. It is, however, to be supposed, in view of Dr. 
Lodge's masterlv study of this subject, that my conditions have 
in some way differed from his. I found that upon the introduc- 
tion of a small bundle of iron wires into the core of a coil, the 
impedance to disruptive discharges was reduced nearly 20 per 
cent. The cause of this was at once made apparent by the 
beautiful sparks which were seen to appear among the iron wires 
of the core upon the passage of each disruptive discharge. These 
iron wires, of course, form among themselves closed secondaries 
to the primary coil, and in this manner also very beautifully illus- 
trate the oscillatory character of the discharge. 


CABLES OBSOLETE IN SAN FRANCISCO. 


THE CONSOLIDATED PIEDMONT CABLE COMPANY has abandoned 
the use of its cables on all portions of the road except the hill sec- 
tion from the cable house to Piedmont. Electric cars have been 
substituted on the Broadway and Cemetery branches. The change 
of plans bas cost the stockholders in this country a round sum 
cary and late. The line as originally projected included a cable 
on Fourteenth street. Several thousand dollars was expended in 
excavating for the transfer wheels in front of the City Hall and 
large winders were purchased, all of which became a dead loss 
when it was decided to build an electric system. The cemeter 
branch has not been in operation more than three years, and all 
the expense of construction for cable might have been saved 
if electricity had been adopted in the first place. The present 
G is made by the receiver under a permit by the Superior 
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RELATIVE ADVANTAGES OF TOOTHED AND 
SMOOTH CORE ARMATURES.' 


BY ALTON D. ADAMS. 


THE merits of different methods of construction in the manu- 
facture of dynamo electric machinery, as in otber lines, must evi- 
dently be decided by their comparative costs, all else being equal. 
Although questions concerning the relative merits of toothed and 
smooth core armatures have long been discussed, very little seems 
to have been written, toshow whether actual saving in cost may 
be effected by one construction over the other, when employed to 
produce the same results. 

The practice of dynamo builders in this country, and abroad, 
embodies both types, and the history of the art records many 
changes from each to the other. In view of the above, the in- 
quiry, whether in the light of present facts any saving can be 
effected by the use of toothed core armatures, seems of interest. 

The limits of this paper do not permit consideration of this 
question in connection with all classes ,of electrical machinery, 
and its bearing on direct current constant pressure machines only 
will be taken up. 

The principal disadvantages of toothed, compared with smooth 
core armatures, are greater first cost, large change of lead, exces- 
sive sparking, when used with too short air gaps, and the produc- 
tion of heat in pole pieces; their advantages are, that inductors 
are positively driven, large solid inductors, protected from eddy 
currents, and that a reduction may be made in the length and 
consequent magnetic resistance of the air gap. 

Change of lead may be fixed within any desired limits, and 
sparking abated by such proportions of air gap and teeth, as give 
them sufficient magnetic resistance. 

Heat in pole pieces may be reduced by their lamination, by 
the use of very narrow teeth and slots, by forms of teeth that pre- 
sent a nearly continuous surface of iron to the pole pieces, and 
still more, by the use of openings in core discs which do not cut 
through their outside surface, or a continuous magnetic sheath 
outside the teeth. 

For any given form of tooth, the heating of pole pieces is less, 
the longer the air gap. 

The mechanical strength of armature teeth, as usually em- 
ployed, is far in excess of that required to hold inductors in 

sition, even under conditions of short circuit, and driving pins 
inserted in the core, at proper intervals, are much cheaper and 
take up less valuable room on the armature circumference. 

Either teeth or substantial driving pins are, of course, pre- 
ferable mechanically to the slender bits of hard fibre which have 
been much used, and frequently give way under the heavy 
strains to which large generators are subject. 

When large wires or copper rods are used as inductors, their 
protection from eddy currents is an important matter, but proper 
stranding of inductors reduces the eddy loss in them, when used 
on smooth cores, to a very small amount, and has the further im- 
portant advantage that inductors may be bent into the proper 
chape at armature ends, and the joints, necessary when rods are 
used, avoided. 

The chief possible advantage, then, to be gained by the use of 
toothed armatures, is through a reduction in the length of the air 
gap, and the consequent reduction in the ampere turns required 
on field magnet, weight of copper, or energy in winding, and the 
length and weight of iron core. Tomake this advantage available, 
it must be practical to use air gaps shorter than are required for 
insulation, winding and clearance. 

As is well understood, the armature winding of a dynamo or 
motor, in operation, has a magnetizing action which is measured 
in ampere turns for a bipolar machine, by one quarter the pro- 
duct of all the inductors of the armature, into the total armature 
current. The ampere turns on the armature evidently tend to set 
up a flow of magnetism, having a complete circuit through the 
armature core, twice across each air gap, and through the iron of 
pole pieces. 

About half the ampere turns furnished by the inductors under 
pole pieces, evidently act against the fleld ampere turns in each 
air gap at the polar tips, and the ratio between the armature and 
field ampere turns at this point, necessary to give sparkless re- 
versal there, must determine whether the required magnetic resist- 
ance be greater or less than that of an air gap long enough for 
insulation, winding, and clearance with a smooth core armature. 

As an armature coil in an operating dynamo or motor passes 
under the brush, the current flowing in it must stop, and one in 
the opposite direction be set up; and if this action is to be accom- 
plished without sparking, a sufficient electromotive force must be 
provided in the coil while in direct contact with the brush. In 
the ordinary dynamo or motor, magnetism forced across the path 
of the coil, by the field ampere turns expended in air gap, must 
provide this reversing electromotive force. 

The data of a number of smooth core armature machines of 
different make, show ratios of field to armature ampere turns in 
air gap, of from about one and one-half to one, to two and one- 
half to one, and the writer's experience is that a ratio of two to 
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one will give sparkless operation at full load, with brushes set just 
outside pole corners. 

It is a matter of common experience that the ratio between 
field and armature ampere turns in the air gap may be so reduced, 
even in machines with smooth core armatures as to require 
excessive change of lead to secure even approximate freedom from 
sparking. 

If it be desired therefore to build machines having an expendi- 
ture of field ampere turns in the air gap not much greater than 
those of the armature, we need not resort to toothed cores. 

Take, for example, the case of a 260 ampere dynamo, with 120 
inductors on its armature in one layer; an air gap induction of 
25,000 lines per square inch, and 80 per cent. of inductors under 
the pole pieces. 

An air gap of .45 inch between the armature and each pole 
piece will be sufficient for insulation, winding and clearance, and 
the field ampere turns expended in each air gap will therefore be 
3.500, while the armature ampere turns, active under each pole 
tip, will be 3,100. 

A considerable change of lead and sparking can be readily 
predicted for this machine. 

In some types of small machines, the room required by insula- 
tion, winding and clearance, makes the air gap longer than neces- 
sary for sparklese operation, and in such machines the utility of 
teeth seems to depend on their cost compared with the saving to 
be effected by their use. 

As the ampere turns, furnished by the inductors under any 
pole piece, grow less in a machine of given capacity when the 
number of poles is increased, very short air gaps may be used, 
if the number of poles is sufficiently large. 

As an increase in the number of poles usually makes a machine 
of given capacity more expensive, however, the question at once 
comes up, to what extent the number of poles may be increased 
without a greater expenditure than the saving of iron and copper 
to be effected. : 

In large multipolar machines of four or six poles, such as are 
commonly used, the length of air gap required for sparkless oper- 
ation, is considerable, and those who have watched the develop- 
ment of these machines with toothed core armatures during the 
last four or five years, have seen the air gaps gradually widen 
until machines of this character are not hard to find in which 
the copper inductors between the teeth could be taken out, wound 
outside the teeth, and still leave room enough for good clearance. 

Additional mechanical security, of course, furnishes a con- 
siderable argument for the use of teeth in very large slow speed 
machines. 

‘A number of devices have been suggested from time to time, 
to enable toothed core armatures to be used with short air gaps, 
and the consequent saving in iron and copper effected. No ma- 
chines with these devices, however, have yet stood the test of 
time and competition with those of ordinary type, and have yet 
to prove their ability to produce results, as at present attained at 
a less cost. 

The seeming opportunity to save material by the use of toothed 
armatures is very attractive, and we cannot but hope it may some 
day be practical; in the light of 5 knowledge, however, 
there seems little to be gained by their use in medium and large 
bipolar machines. 

Woncrsrzn, Mass., May 9, 1891. 


= LETTERS TO THE EDITOR. 


FIELD EXCITATION. 


Mr. C. S. Van Nuis’ article in your issue of May 2nd, on the 
above topic, cited from an extract read by the author before 
the National Electric Light Association at the Washington meet- 
ing. Perhaps a full quotation of the original text will put it more 
clearly, as the extract closed short of the final sentence which 
reads as follows: ‘‘ All things considered, the self exciting 
method of exciting a dynamo field is most applicable in central 
station practice, especially on low potential systems, and when the 
main switch of the dynamo is thrown on the busses it is practi- 
cally bus excited, and we would advise engineers to excite their 
dynamos in this way as it has proven in practice to be a flexible 
and simple system.’ 

In the field circuit, complications should be avoided where 
simplicity would answer. In its action it is analogous to the 
nervous system, and an accident to this part of the plant, especi- 
ally where dynamos are run in multiple, will, when a fault de- 
velops in this circuit, place a low resistance armature directly 
across the bus, which, if rotating in a weak field, will run as a 
motor. Disastrous results may follow, and an expensive unit be 
wrecked. It would be a good rule to prohibit the introduction of 
any unreliable contact such as fuses, switches, or poorly soldered 
connections in the field circuit, and the ‘‘Self Exciting Method ” 
more readily meets these conditions of simplicity of circuits and 
the impossibility of false connections, and also avoids introducing 
into a system of low potential a high potential discharge. 

The field discharge of a small bipolar unit is readily handled 
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and does not require very much attention on the part of the engi- 
neer. A bank of lamps across the field terminals, which is thrown 
into circuit before the field is broken, is the ordinary practice, 
but with high field intensities and a time constant, as is 
found in a large direct driven generator, the stored en of the 
field discharge increases enormously the effects noted in breaking 
the smaller fields. In one caseof a multipolar of 400 k. w. out- 
put, an arc 6 inches long could be maintained between carbon 
terminals for one minute while discharging. On suddenly open- 
Ing this same field circuit the discharge would sound like the re- 
port of a pistol. 

Prof. Anthony’s method, described in your issue of April 11th, 
of short circuiting the field on the last step of the rheostat is very 
appropriate for small units, but care should be exercised when 
advising the use of this method, to ascertain that the current- 
carrying capacity of the rheostat would be suficient to carry 
the full current when placed across the potential of the sys- 
tem. If a lamp, or lamps, were introduced between the third 
from the last and the next to the last step on the rheostat switch, 
before short circuiting the fields, the box would in this way be 
amply protected in case the box was left across the bus pressure 
of the system. But to open the field current before short circuit- 
ing the field terminals would subject the field insulation to a 
stress which would eventually break it down. 

Mr. Van Nuis method is practically the same as the well- 
known method of Mr. Donshea of the New York Illum Co., but 
it does not have all the merits of both bus exciting and self excit- 
ing methods, which will become evident if the field switch when 
in the position shown in the figure on page 892 (here reproduced), 
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VAN Nuis METHOD OF FIELD EXCITATION. 


is thrown to the right from the centre contact button to the bus 
exciting terminal of the three pole switch. In this case, the field 
cannot be taken off of bus exciting until the dynamo is brought 
up to bus voltage, and if any fault develops and the engine has to 
be shut down before the dynamo is thrown on the system—then 
when this occurs, as it often does, the switchboard attendant is 
helpless and cannot get his field circuit open without introducing 
a high potential discharge into the system; and this objectionable 
feature the device shown is supposed to obviate, and for this rea- 
son where it has been practically tried has been abandoned, or 
changed to overcome this objectionable feature. 

As to Mr. Van Nuis' criticism of Prof. Anthony’s method, the 
same objection he finds in Prof. Anthony’s method exists in his 
own. In the same figure referred to above when the equalizin 
switch is thrown and there is no current inthe field circuit, 
volts or the bus bar pressure will exist between the adjacent con- 
tacts ‘‘H” and contact , D,“ also bus volts between large and 
auxiliary clip of the special switch shown in the same cut. 

ALBERT B. HERRICK. 

ScHENECTADY, N. Y., May 10, 1894. 


LITERATURE. » 


La Téléphonie. By Emil Piérard, Liége. 1894. Chas. Desoer. 


372 pp. 6x 9 inches. Price, $3. 


In this work the author has sought to give a historical and 
technical account of the telephone, dealing with it more especially 
from a practical standpoint. As a result we find descriptions of 
apparatus, methods of construction, etc., at present in use more 
particularly abroad, although American apparatus has by no 
means been neglected. We are glad to note that a description of 
numerous abandoned types of telephones and switchboards has 
been omitted. While this has probably reduced the bulk of the 
work, it has by no means reduced its value for the reader who is 
looking for information as to the actual state of the art. 
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LEGAL. N OTES. 


INCANDESCENT LAMP LITIGATION. 


The Edison Electric Light Company, Philadelphia, has brought 
suits against a number of parties to restrain the use of incandes- 
cent lamps said to embody infringements on the Edison patents. 
The defendants in these bills are: John T. Bailey & Co., the 
Columbia Electric Light Company, the City of Philadelphia, 
Girard Trust Company, Brown Bros. & Co., Hood, Faulkrod & 
Co., Hoopes & Townsend, the Kensington Electric Company, the 
Pennsylvania Railroad Company, the Press Company (limited), 
the Southern Electric Light and Power Company and the West 
End Electric Light Company. i 

Similar suits have been brought in Brooklyn against local con- 
cerns, by the local Edison Co. l 


RAIWAY LITIGATION—JOHN C. HENRY vs. PHILADELPHIA 
TRACTION CO. 


In the United States Circuit Court, May 11, John C. 155 of 
Westfield, N. J., filed a bill of complaint against the Philadelphia 
Traction Company, Peter A. B. Widener, William L. Elkins, 
David W. Dickson, James T. Gorman and Frederick W. Darling- 
ton alleging infringements by the defendants on the plaintiff's 
three patented improvements in trolley operation. 


INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 
ISSUED MAY 15, 1894. 


Alarms and Signals :— 
Electric Railway Signal, R. M. Strong & O. F. Reed, Omaha, Neb., 519,982. 
Filed Sept. 5, 1888. 5 
A signal for steam railways indicating within the locomotive cab the con- 
dition of the track. 
Railway Signal, F. Beattie, Leete Island, Conn., 519,988. Filed Apl. 


Similar in ita object to No. 519,983. 


Dynamos and Motors :— 
Constant Ç Current Dynamo, W. H. Elkins, Cambridge, Mass., 519,858 Filed 
© 0 


The chief feature of the invention is that the current through the commu- 
tator varies with the load, although it is constant in the work circuit. 
Method of and Means for Starting Synchronous Motors, B. G. Lamme, 
Pitteburgh, Pa., 519,862. Filed Apl. 5, 1883. 

Method consists in applying tothe armature a starting current of low po- 
tential and large volume, causing the armature to excite the field magnets 
by induction, and then ually increasing the potential of the starting cur- 
. N Rect ocating Motion, H. 8. McKay, Boston 

ec or ng pr ng MO . ’ ’ 
Mase., 519,869. Filed Mch. 12, 1892. 

Invention relates to a re arrangement of movable and fixed contacts 
and their connections, whereby the reci n of the armature will cause 
the commutator to alternately energize and short circuit the magnet. 


Magnetic ine for Reciprocating Tools, H. S. McKay, Boston, Mass, 
519.670. led July 5, 1802. Á 


An electric drill depending for its action substantially u the mechanism 
described in 519,860 poa 


Device for Regulati 11 Generated Means of Wind Power, T. 
A. Willard, Norwalk, Ohio, 519,881. Filed Apl. 6, 1898. 

Relates to devices for regul the stre of the current in the field 
circuit of the generator, so as to obtain a current in the main circuit of sta- 
tionary pressure without regard to any irregularity in the speed of the wind- 

Lamps and Appurtenances :— 


3 Aro Lamp, W. Mathiesen, Leipsic, Germany, 519,726. Filed May 


Invention relates to the construction of the magnetic regulating device. 
A Current Arc Lighting System, T. Spencer, Philadelphia, Pa., 
519,849. F Feb. 12, 1804. 

Claim 1 follows : 


The combination with an 11 are lamp of means for ad- 
justing the voltage at the lamp terminals to different strengths to sag the 
p for operation upon ci ts of different voltages, and means for lower- 
ing the voltage after lamp has been thrown into action. 
Electric Arc Lamp, J. F. Kester, Buffalo, N. Y., 519,912. Filed Oct. 28, 1893. 
W older adapted to consume fragments of 
carbon. 


Hectric Indicator, W. E. E Chicago, III., 519,945. Filed Oct. 18, 1893. 

lates liy to the construction of the in an 

t, and to the manner of magnet 
and 

Railways and Appliances :— 

ppg Railway System, D. Mason, Schenectady, N. L., 519,794. Filed June 


27,1 
Claim 1 follows: 


In an electric railway system a current main or lead having branch con- 
ductors operativel with swi levers pivo 


y connected secured in 
alignment with the rails of the track and adapted to be actuated by the 
wheels of the vehicle, in combination with short sectional conductors or con- 
tacts 1 with circuit connections for connecting them to the aforesaid 
b conductors. z 
ian Wheel, Van Dyke Cruser, Flatbush, N. Y., 519,887. Filed Feb. 18, 


A trolley wheel having vable with the oth greater rate 
w one mo w ata f 
C . ” 
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Switches and Out-Outs : 
Hand Regulator or Switch for Motors, E. E. Keller, Chicago, III., 519,715. 


— 3 Switch, E. H. E. Klatte, Freiburg, Baden, Germany 
519.813. Fed Feb. 20, 1903. ` . i 
An electric device 


for operating railroad switches, specially adapted for 
switch towers. 


Telephones and Apparatus :— 


Telephone Circuit, C. E. Scribner, Chicago, Ill., 519,876. Filed Sept. 28, 1898. 

Proviies means for avoiding the reproduction in a telephone receiver of 
accidental vibration lu its own microphone, without diminishing the efficiency 
of telephonic transmission. 


THE CUMMINGS ELECTRIC CARRIAGE. 


While the progress and development in electric street railwa 
and similar appliances in the United States has always been in ad- 
vance of that in other countries, com tively little has been 
done in the line of electrically propelled individual vehicles. The 
past year has brought us several descriptions and illustrations of 
electric carriages from France and England, which would seem 
to indicate that the subject is being agitated there and seriously 
considered with a view to making the application of such a 
vehicle commercially practicable. That our electricians and in- 
ventors fully realize the value and importance of the subject is 
evidenced by the fact that from time to time we hear of such a 
vehicle being designed or invented, but so far no practical re- 
sults seem to have been obtained. 


During. the few months, Mr. Geo. K. Cummings, a well 
known electrical engineer of Chicago, has been quietly at work, 
not only designing an electrically propelled carriage, but buil 


a complete vehicle which he claims to be commercially practi- 
cable. The illustration shows a two-seated surrey, capable of car- 
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THE CUMMINGS ELECTRIC CARRIAGE. 


rying four people at a maximum speed of twelve miles an hour on 
ordinary level city roads. In designing this iage the inventor 
seems to have either overcome or avoided the difficulties or ob- 
stacles that caused other workers in this particular line to meet 
with more or less failure. Instead of attempting to produce. vehicle 
of impractically light weight, Mr. Cummings has kept in view the 
fact that a carriage for every day use must necessarily be capable 
of . more or less rough usage without damage to any 
of its parts, and any vehicle not strong enough to un eet bs the 
same treatement as an ordinary carriage receives, must always 
prove a commercial failure. Such devices, or so-called improve- 
ments as rubber tires, bicycle wheels, ball bearings, etc., which 
theroretically aid traction or lighten the load, when put to ordin- 
ary street usage, generally fail to fulfill their promise as improve- 
ments over ordinary methods, and at a critical time break down 
through inherent weakness. Theorder of improvement is always 
towards simplicity, hence the best eb, Sap primarily devoid of 
complications. How well this object been attained a close 
inspection of the illustration, coupled with a brief description of 
the device, wil] determine. 

A two h. p. 25 volt motor is supported on a light steel frame be- 
tween the two axles. A raw-hide pinion on the motor shaft drives 
an intermediate shaft, which through a sprocket chain and wheels 
transmits motion to the rear or main driving axle. The action is 
direct and positive, yet the use of the link belt secures a certain 
fiexibility which is very necessary in work of this kind. The 
front axle is divided into two short movable axles to which 
the front wheels are attached. To these movable axles the steer- 
ing device is connected, which seems simple and compact, con- 
sisting of a pinion meshing into the gear of the right hand 
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movable axle, the latter in turn being connected by a 
steel rod with the left hand movable axle. light wooden box 
protects the motor from dust and dirt as well as from mechanical 
injury. One of the chief difficulties heretofore has been to obtain 
a simple and effective method of applying the driving power to 
both wheels and at the same time ullow each wheel to have an inde- 
1 speed irrespective of the s of the axle or other wheel. 

his is necessary in order that when turning curves or in any 
manner deviating from a straight course, the outer wheel may 
travel fast enough to cover the increased distance it has to 
traverse. This problem has been ingeniously solved by Mr. Cum- 
mings through a novel arrangement of a series of five roller 
clutches applied to each hub. The inventor prefers not to publish 
the details of this automatic device, but it will be seen that it takes 
up 80 little space as to be scarcely noticeable, while it accomplishes 
its purpose in a very satisfactory manner. 

e current to operate the motor is derived from 12 cells of 
storage battery, six each under each of the two seats. The cells at 
irr in use are of the chloride accumulator type, made by the 

lectric Storage Battery Co. They have a capacity of 200 ampere 
hours each, and are supposed to furnish current without re- 
charging for a run of 60 miles. They are connected in series. The 
spod of the motor is regulated by a rheostat connected in series 
with the armature. The rheostat lever or contact arm is operated 
and controlled by means of a treadle directly under the driver’s 
foot. The total weight of the vehicle is given as only 1,270 pounds. 
Recent tests of this carriage show that over level city roads at 

a normal speed of ten to twelve miles per hour, an average of 
from 1} to 2 electrical horse power is all that is required, except 
at starting, the difference in power consumed Jepongding on the 
state of the road and the style of pavement traversed. The ques- 
tions of running through the mud, over street car tracks, raised 
obstructions, such as man-hole covers and the like, starting up 
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out of ruts and gutters, have each been taken up carefully, and 
through practical experience and actual operation it has been 
demonstrated that the vehicle successfully and easily overrides 
such obstacles. 
From the above facts it would appear that the operating ex- 
pee of this vehicle is considerably below that of maintaining a 
orse ; even assuming that one horse would be sufficient to draw 
the load ev day, and that a daily trip of fifty miles be made. 
Taking two electrical horse power as the average consumed at a 
speed of ten miles an hour, the total operating expense for cur- 
rent used would be ten dollars per month for a daily trip of fifty 
miles. This is based upon the published rate of charge for cur- 
rent of the Chicago Edison Co. and would, it seems, put the 
matter upon a commercial basis at once. 


EXHAUST STEAM HEATING. 


TAE AMERICAN DISTRICT STEAM COMPANY, of Lockport, N. Y., 
is constructing an underground steam system for the Economy 
Heat, Light and Power Company, of Scranton, Pa. It will con- 
sist of 17,400 feet of mains, under the principal business and resi- 
dence streets. It is contemplated to use the exhaust steam from 
the Pennsylvania Iron Company’s works, and the street railway or 
electric light stations. A live steam station will also be con- 
structed with which to regulate pressure, and supplement the 
supply of exhaust steam Suring the hours when the electric sta- 
tions are doing ial work. The longest continuous line of pipe 
running from the station will be nearly a mile and one-half. 


WASHINGTON, D. C.—The Berlin Iron Bridge Co., of East 
Berlin, Conn., are putting up a new Transfer Station for The 
Washington & Georgetown Railroad Co., at Washington, D. C. 
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Fids. 1 AND 2.—THE NEW NATIONAL AUTOGRAPH TIME RECORDER. 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE AUTOGRAPH TIME RECORDER. 


The New National Time Recorder Co., of 192 and 194 East Water 
street, Milwaukee, Wis., are putting on the market an autograph 
recorder for electric light and power stations. Fig. 1 represents 
the device, which is 17 inches square. The clock which drives 
the record-dial is supported in a casting, the ends of which are 
securely fastened tothe wooden frame. The record-dial is secured 
inside of the frame under lock and key. A small section of the 
dial is shown in Fig. 2. It is 15 inches in diameter, and when in 
operation is entirely covered by plate glass with the exception of 
an opening g x 34 inches on the right hand side, through which 
the engineer or dynamo-tender can write his signature and also 
the record desired. By referring to Fig. 2 it will be seen that the 


record - dial is divided by parallel radial lines into 80 minute spaces 


so that a record can be made every half hour of the amperes, 
volta, steam pressure, vacuum, dynamos cut out and dynamos 
started, which records are separated by concentric lines. The 
heavy black line is the night line and represents the time from 6 
P. M. to 6 A. M. Fig. 2 shows a record made at 5 P. M. by J. 
Davis, the day man, and a record made at 6:80 P. M. by S. Snow, 
the night man. These two records are made simply as an illus- 
tration. A dial should show a record every half hour. 


The dials are made to cover a space of 80 hours, so that in case 
whoever keeps the records does not always change the dials at a 
certain hour each day, there will be six hours lee-way and the 
records can not beconfused. By an ingenious device, in changi 
the dials each day they are automatically always synchro 
with the clock. 
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It is claimed that by the use of this recorder it is absolutely 
necessary that the employee should make his record regularly at 
stated intervals, otherwise that N of the dial where the 
record should have been made will have passed on under the glass 
without the record, sbowing the employee to have been negligent, 
and that he has not attended to his duty. The records show the 
exact time each dynamo was started and cut out, and the length 
of time each has been running; also the amperes, from which the 
average, or total day or night load, or both, can be ascertained. 
The recorder can be fastened on the wall or laid on a desk, as pre- 
ferred, as the clock has a marine movement and will run and 
keep accurate time in eitber position. 

he recorder can of course, as easily be adapted to many other 
kinds of business where a half-hourly or hourly record is desi 
the only change necessary being in the printing of the dials. 


THE PACKARD ELECTRIC co., LTD., OF MONTREAL, CANADA. 


Messrs. W. D. Packard, Jno. H. Howry, Chas. C. Paige, Alex. 
Mackenzie, Thos. C. Sims, J. W. Packard, H. K. Howry and F. 
E. Cavanaugh, the first five of whom are to be the first directors, 
are applying for incorporation as the Packard Electric Co., 
Ltd.,“ with a capital stock of $300,000. The chief place of busi- 
ness will be at Montreal. Thecompany intends to manufacture 
electrical and other machinery, incandescent lamps, etc. 


THE MANHATTAN GENERAL CONSTRUCTION COMPANY, of 50 
Broadway, New York, have issued a circular calling attention to 
the fact that they have become the agents for the Fleming woven 
wire gauze dynamo brush, a description of which appeared in 
THE ELECTRICAL ENGINEER, of Feb. k. 


May 23, 1894.] 


THE SHAWHAN MULTIPOLAR GENERATOR. 


THs Shawhan multipolar generator, built by the Shawhan- 
Thresher Electric Co., Dayton, Onio, embodies many excellent 
inte in its design. The machine illustrated here shows it as it 

is manning n the power house of the Dayton & Soldiers’ Home 
Railway Co., Dayton, Ohio. The armature is of the tooth type, 
the coils being wound separately and each coil insulated in the 
most approved manner, thus reducing to a minimum the danger 
of short circuits. Thezcommutator bars are thoroughly insulated 
with mica, and are set on a compression frame, with the ends 
sls pe in position, which renders it very strong and com- 
pact. e brush holders are so designed as to automatically com- 
pensate for the wear of the brushes and maintain a positive and 
even pressure upon the commutator. The field coils are wound 
upon spools, thoroughly insulated and are then slipped over the 
pole pieces and held in position by a special clamp. magnetic 
pare of the fleld are of steel, the lower half being cast separate 
rom the base, to which it is carefully fitted and securely bolted in 
position. The bearings are self-aligning and self-oiling, supported 
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C. J. FIELD, CONSULTING ENGINEER. 


Mr. C. J. FIELD and the Field Engineering Company, with 
which company the former has been identifled since its organiza- 
tion, as President and Chief Engineer, are making a number of 
changes in their business. The company have been identified, as 
engineers and contractors, with some of the largest electric rail- 
way and central station construction work, and have also been 
associated as engineers with several of the large syndicates. 

Mr. Field and Messrs. Bourne and Cook, who have been con- 
nected with him in the management of the company, have deter- 
mined, owing to the large demand for such services, to devote 
their time entirely to consulting and supervising engineering 
work, and to discontinue their interests in construction work. 
They are, therefore, arranging to gradually wind up the business 
of The Field Engineering Company, and to continue the engineer- 
ing and consulting business under the name of C. J. Field, Con- 
sulting Engineer. Tho will continue to do business in the same 
offices and location in the Central Building, 148 Liberty St., New 
York, where they have been located for the past four years. They 


THE SHAWHAN MULTIPOLAR GENERATOR. 


in journal boxes cast in one piece with the base and have large 
oil chambers for the lubrication of the bearings. The centre of 
gravity is very low, and its strong and rigid construction renders 
the machine free from all vibration. This machine has a capacity 
of 40 kilowatts, wound for 500 volts, with a speed of 600 revolu- 
tions, and is compounded to increase the pressure 5 per cent. at 
f ull load. In delivering 80 amperes, the electromotive force is 525 
volts. It has been in operation the last four months, sixteen hours 
a day, and has given excellent satisfaction. The Shawhan-Thresher 
Electric Co. are prepared to furnish this type of generator from 40 
to 800 kilowatts, either belted or direct connected, for electric 
light, railway or power transmission, and in connection with their 
iron clad motors, described by us some time ago, makes a most 
efficient equipment. 


St. LAWRENCE, N. Y.—A bill has been si 
the St. Lawrence Electric Town Site Co., to 
Lawrence county, on a capital of $8,000,000. 


ed incorporating 
uild a town in St. 


are at present acting in their new capacity for several large roads 
and banking interests. 


A NEW TELEPHONE COMPANY IN NEW YORK CITY, 


Articles of incorporation were filed recently by the Mercantile 
Electric Company. The purpose of the organization is to build 
and maintain telephone and telegraph lines in New York City. 
Their central station is to be at No. 120 Bradway. Lines are to 
run from there to the Battery, through Pine street to Nassau, to 
William street, through Nassau to Broad street to the East River, 
through William street to Hanover Square, through Wall street 
to Pearl street, through Pearl to Cedar, through Cedar to Broadway. 

The directors of the company are: Henry A. Hurlbut, Lyman 
Rhodes, Henry S. Terbell, George W. Phillips, Louis Fitzgerald, 
Thomas D. Jordan and William Giblin. It is denied by Lyman 
Rhodes that it is the intention to enter the field as a competitor of 
the 5 Telephone and Telegraph Company. He asserts 
that it will do a small special business only. 


“GIANT” SAFETY COLLARS. 


THE accompanyi illustrations show two forms of the 
Giant“ safety collar manufactured by the Gouverneur Machine 
Co., of Governeur, N. Y. As will be seen, these collars are made 
both solid and split. They are chambered to avoid unnecessar 
weight upon the shaft, but in such manner as to preserve full 
bearing surfaces at each end. 

The split collar has a hinge joint and may be put upon the 
shaft in a space equal to its length, and, when in place, the set 
ecrew that holds it together also secures it in position on the shaft. 
No bolts are used, and set screw heads do not project above the 


SPLIT OPEN 


4% NT SAFETY COLLARS. 


SPLIT CLOSED 


surface. Both forms are attractive in appearance and ation 
material sufficient to give necessary strength where required, 
useless weight being avoided. 


TESTS OF BABCOCK & WILCOX BOILERS. 


THE delivery of dry steam from boilers is an essential point in 
the economy of steam engine operation and as such the recent 
test of Babcock & Wilcox boilers in the East Cambridge power 
station of the West End Railway of Boston will prove of interest. 
The tests are printed in full in the Boston Journal of Commerce 
of May 19, which journal draws special attention to a statement 
which will surprise engineers familiar with the performances of 
the Babcock & Wilcox boiler, that upon one test an average of 
44.87 per cent. of moisture was found in the steam in a 16 hour 
run, although the majority of the other tests showed very little 
moisture in the steam. e tests bear the name of Mr. E. D. 
Leavitt, although they were not conducted by him personally, but 
by one of his assistants. Such an unprecedentedly large 5 
of moisture can be looked upon only as evidence of error in the 
use of the calorimeter, for no engineer who will seriously consider 
what this means will believe these boilers capable of delivering 
such an immense amount of moisture with the steam, and it is a 
matter of surprise that Mr. Leavitt should allow such a report to 
go out over his name without personally verifying such a state- 
ment, or at least having the figures bear out his conclusion. 

The figures of the report show no evidence of such excessive 
moisture, but rather point very conclusively to fairly dry steam. 
The delivery of an excessive amount of moisture with steam 
always shows itself in a test by seeming to make the evaporation 
per pound of coal a very high one. But this boiler showed 
. the kind, but, instead, an ordinary duty; for, if the 
steam been assumed dry the evaporation would have been 
but 8 pounds of water per pound of coal —a small amount. If 
the steam had really possessed 44 per cent. of moisture the 
water apparent y evaporated would have been over 12 pounds. 
Upon forcing’ the bailer to double its rated horse power we 
naturally look for some sacrifice of economy, and the high flue 
temperature would indicate this, and an N of 8 pounds 
under these conditions, as 3 91¢ pounds shown on the test 
immediately previous, would certainly offset the high fiue temper- 
ature. The fact that the apparent evaporation was so small shows 
clearly that nearly all the water that was sent into the boiler left 
it as steam with little or no moisture entrained. Nor can it be 
claimed that the undue forcing of the boiler would account for 
this moisture, for notwithstanding that 20 per cent. more coal was 
burned on this test than on February 9, yet the boiler on the latter 
date is credited in the report with actually absorbing a great deal 
larger total amount of heat than on the test of February 19, when 
the largest amount of heat was generated. The limit of heat- 
absorbing power had not been reached certainly, as the test that 
followed showed, yet why did the boiler fail to absorb it? The 
only true conclusion is that the boiler did absorb the heat when 
the increased amount of heat was generated, and that the moist- 
ure allowance is in error and ridiculously excessive. 

. Accompanying Mr. Leavitt's report the Journal of Commerce 
rints a table showing the ormance of Babcock & Wilcox 
ilers in 89 tests made by well-known steam engineers in which 
the percentage of moisture in the steam in no case exceeded 2,85 per 
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cent., while the av is less than 14 per cent. We may add 
that a recent test made by Dr. C. E. Emery, Prof. R. H. Thurs- 
ton, and Mr. J. J. De Kinder on the Babcock & Wilcox boilers in the 
new Elm street station of the Edison Electric Illuminating Co., 
in New York, furnishing steam to a 2,500 h. p. Van Vieck engine, 
showed only 1.1 per cent. of moisture in the steam. 


NEW YORK NOTES. 


THE GENERAL ELECTRIC LAUNCH COMPANY has just sold an 
Electric Launch to Cornelius Vanderbilt, for use at Newport. It 
will be equipped with the Consolidated Electric Storage Com- 
pany’s batteries. 


THE ABENDROTH & ROOT MANUFACTURING COMPANY, 28 Cliff 
street, New York city, bas issued for gratuitous distribution some 
finely illustrated trade literature presenting a fund of facts regard- 
ing water tube boilers in gonira and the improved Root water 
tube boiler in particular. The oes „Information Pamphlet, 
No. 8,” will be found interesting to all users of steam power. 


THE INTERIOR CONDUIT & INSULATION Co., 44 Broad street, have 
issued from the deservedly ae de Bartlett Press a very artistic 
spring catalogue of their Lundell dynamos and motors, now 80 
largely used here and abroad. The catalogue includes all the 1894 
styles, not overlooking the fan outfits for which last year they 
were utterly unable to fill orders, and which this year are better 
and cheaper than ever. A full list is given of the company's 
agencies here and in foreign countries. 


PHILADELPHIA NOTES. 


THE La RocHE ELECTRIC WORKS are increasing their power 
plant by the addition of a new 800 h. p. engine. The demand for 
their well-known alternator and power generator has made this 
change necessary. 


Mr. F. W. DARLINGTON, Ph. B., has opened offices recently at 
508 Girard Building. His long connection with the Westinghouse 
Electric Co. is well known; he is said to have been the first elec- 
trical engineer they had. Mr. Darlington also spent 18 months in 
Japan practising his profession. He is at present chief engineer 
to the Philadelphia Traction Co., but is also engaged in general 
work as a consulting and electrical engineer. 


W. H. Weston & Co., have found it necessary to move from 
880 Filbert St. to much more commodious quarters at 1809 Button- 
wood St., owing to the growing demand for their celebrated 
switches and switchboards. They are at present specially busy 
on orders for their new style 25, 60 and 150 ampere knife-ed 
switches. They have recently completed elaborate ene 
for the Temple College, Hotel Hanover, Enquirer, and several for 
the Pennsylvania Railroad Co. 


Mr. HAROLD BINNEY.—For the convenience of his practice in 
Philadelphia and vicinity, Mr. Harold Binney of 88 Park Row, 
New York, has arranged to be at the law offices of Lincoln L. 
Eyre, „ in the City Trust Building,” 927 Chestnut street, 
Philadelphia, Pa., on the first and third Mondays of each month, 
for consultation and to attend to all matters arising under the 
laws of patents, 3 copyrights, and trade marks, remaining 
in each instance as long as occasion may require and his other 


engagements permit. 


NEW ENGLAND NOTES. 


THE PERKINS ELECTRIC SWITCH MANUFACTURING Co., of Hart- 
ford, Conn., which now controls the manufacture and sale of the 
Waterhouse-Gamble arc lamp, have, through their Boston office 
recently secured an order for 125 of these lamps for the new Bos- 
ton and Maine depot on Causeway street, Boston. The lam 
will be used on incandescent circuits, and are for lighting the 
very extensive train sheds. They were accepted after more than 
a month's trial of almost all similar lamps on the market. 


Mr. Henry F. KELLOGG general selling agent for the Whit- 
ney Electrical Instrument Co., of Penacook, N. H., has just 
started off on a five months’ trip to the Pacific Coast. Mr. Kel- 
logg’s friends will probably first see him in Chicago, from which 
point he will work through almost every state and territory in 
the country before returning East. Mr. Kellogg reports the de- 
mand for the Whitney instruments as excellent, and the factory 
has recently been forced to work nights to catch up with the 
orders. 


tw” Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. 


Electrical 


THE EXCELSIOR 200-ARC LIGHT MACHINE. 


aun NCANDESCENT lighting and electric power 
transmission have so absorbed the attention of 
electrical engineers during the past few years 
that arc lighting seems to have made but 
little progress, but a closer examination of the 
apparatus now available compared with that of only five 
years back will show that substantial progress has been 
made both in lamps and in dynamos. As one of the very 
earliest to enter the field of arc lighting, Mr. Wm. Hoch- 
hausen has 1 kept in view the enlarging of the scope 
of are light machines and early foresaw the demand which 
would arise for machines capable of taking care of the 
largest number of lamps that could safely be placed on one 
circuit without coupling together several machines in 


THE EXCELSIOR 200-ARC LIGHT MACHINE. 


series. It requires no great amount of calculation to show 
that the cost of attendance, care and repairs of a number of 
machines to do a certain work must necessarily be greater 
than that of a single machine capable of doing the same 
work, and this is especially the case in arc agit generators 
which probably more than any other type of electrical ma- 
chinery require the strictest supervision and maintenance. 

Bearing this in mind The Excelsior Electric Co., early 
in 1890 bought out the Hochhausen 100 light 2,000 c. p. 
machine which exceeded in capacity by over 35 per cent. 


any arc machine which had been constructed up to that 


time. This machine deservedly attracted considerable 
attention and indeed may be said to have created some- 
what of a revolution in arc lighting practice. Its evident 
economy in operation was so apparent that arc light station 
managers at once gave it a cordial welcome; but the suc- 
cess of 100 arc machines only served to spur Mr. Hoch- 
hausen on to further efforts in the same direction, and the 
expertence gained has now resulted in the construction of 
i machine capable of feeding no less than 200 2,000 c. p. are 
amps. 


MAY 30, 1894. 
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This machine, illustrated in the accompanying engraving 
is constructed on essentially the same lines as the 100 
lighter of four years ago, special precautions of course be- 
ing observed to insulate the potential which in the present 
instance rises to 10,000 volts at full load. The pole pieces 
are hinged so that they can be swung back and leave the 
armature and commutator free for inspection. The ma- 
chine has but one bearing, on the interior. The regulation 
is affected by the standard Hochhausen method, namely by 
a small auxiliary motor placed in the hublike enlargement 
of the yokes joining the pole pieces. This little motor, 
controlled by a wall controller, operates to shift the brushes 
to the proper point with a change of load and by means of 
a set of lever arms simultaneously varies a set of resist- 
ance coils which assist in the regulation. 

The following data of this new machine will be of 
interest : 


7777///%»%ͤ⁸õÜ1—¹ E ⁊ x E ET 10, 000 volts. 
Gn 8 10 amperes 
S/ V ae Moteawncees 625 rev. per min 
Armature. 

Number of coils ....... F 
Size of wire No. 14 B. & S. G. 
No. of turns in each coil....... ...... N 
No. of commutator segments... ..... 
Diameter of ring, external...... TEN 83 inches. 

ee « „%  internal....... .... a 
Cross-section of ring................. 61 X 66 “ 

Field Magnets. 

Size of wire eee No. 8 B. & S. G 
Weight of magnet wire 1,600 Ibs. 
Weight of machine, complete........ 16,000 ‘‘ 


During a recent visit to the works of the Excelsior Elec- 
tric Co. we had occasion to witness some extraordinary 
tests of this new 200-lighter. Arc lamps to the number of 
165 (all that happened to be available at the time) each 
taking 50 volts were connected to the machine, and the 
whole repeatedly switched on and off without causing the 
slightest interruption in the operation of the machine. The 
flashing which takes place under such extreme conditions 
is by no means abnormal, and as the machine regulates 
from full to no load in less than two seconds, the effect on 
the commutator is imperceptible. In the machine in ques- 
tion, which had undergone the violent treatment above 
described dozens of times, no traces of burning could be 
seen on the commutator. Such a performance speaks vol- 
umes for the regulation and insulation of the new Hoch- 
hausen machine. 


COMPARATIVE EXPERIMENTS ON THE E. M. F. OF 
THE CLARK STANDARD CELL. 


Mr. K. Kahl details in the Ann. Phys. Chem. experi- 
ments made with the object of ascertaining the effects 
which change of form, purity of material, age, and tem- 

erature have on the k. M. F. of the Clark standard cell. 

he H-form devised by Lord Rayleigh, the form proposed 
by Feussner, and that adopted by the Board of Trade were 
compared with one another. The results show that the 
H-cell is far superior to the other two, both in the ease 
with which it can at any time be reproduced of constant 
E. M. F. and in the fact that impurities and disturbing influ- 
ences have less effect on its constancy, so that the variation 
of its k. M. F. from the normal value can with little diffi- 
culty be reduced to 0.0001 volt. 
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ON THE CONDITIONS OF ECONOMY IN LONG DIS- 
TANCE TRANSMISSION OF POWER BY ELEC- 


TRICITY. 
BY W. A. ANTHONY. 
THERE is at present no more inviting or more important field 
for the work of the electrical engineer than that which pertains to 


the long distance transmission of power, and there is probably no 
field of labor which will for the next few years yield a larger 

The question of the distance to which power can be econom- 
ically transmitted is of course an all im t one, but it is one 
that can now only be answered tentatively. Next year, or, per- 
haps, next month, with added experience and new light, we might 
give an entirely different answer from what we should give to-day. 
The question may be considered as depending upon t items, 
the cost of power delivered to the generator, the cost of genera- 
tors and motors, and the pressure which can be safely cared for on 
the lines. A fourth item, cost of attendance, will, of course. enter 
into the result, but this item is one upon which probably there is 
lees ground for discussion than upon the others. 

I am glad to see in THE ELECTRICAL ENGINEER, of May 2, 
a very full and clear discussion of the possibilities of the 
transmission from Niagara by Messrs. Houston and Kennelly. 
It is interesting to ree that upon the assumptions they have 
made power may be economically transmitted at least 200 
miles. The only queen is whether the prices, voltages, 
and estimates th ve assumed, are such as engineers, in 
the light of experience up to the present, would be willing to 
accept as a basis of a plan involving large investments. For long 
distances the most important question is one of safe pressure, and 
upon that I desire to submit a few considerations. In the article 
referred to the pressure assumed is 50,000 volts (maximum between 
wires) at the receiving station, the pressure at the generating sta- 
tion being left to take care of itself. 

It seems to me this is not quite the way to approach the ques- 
tion. Since the pressure to be assumed depends entirely upon our 
ability to take care of it on the lines the limit should be set at the 
generating station where the pressure is highest. In Houston and 
Kennelly’s Albany problem for instance, assuming 50,000 volts 
for the motor station, involves the use of more than 90,000 volts at 
the generating station. If 90,000 volts is practicable and good for 
Albany, why is it not good for Syracuse and Buffalo as well? 
Unless I have misunderstood the reports of the Lauffen-Frankfort 
experiment, the highest pressure there used was 80,000 volts 

about 42,000 maximum) between wires at the generating station. 
as the experience there sufficiently comprehensive and pro- 
longed to warrant us in assuming as safe more than double the 
pressure there employed? It seems to me that we need a much 
more extended experience as to the amount of leakage under 
various atmospheric conditions, as to the permanence of insulating 
devices under high pressures long continued, before we are war- 
ranted in assuming that even 50,000 volts can be successfully 
handled. Very possib ny we may be able sometime to take care of 
100,000, 200,000, even 500,000 volts, but in answering the question 
as to the distance of economical transmission to-day, we must 
answer it by reference to knowledge and experience already 
reached. 
As I have said, whatever limit of pressure is assumed should 
be assumed for the generating station where the pressure is highest 
since the limit depends entirely upon conditions existing on the 
line, and not at all upon the generators or motors. 

With this assumption the determination of the most economi- 
cal size of conductors becomes an entirely different problem from 
that solved by Lord Kelvin which gave us Kelvin’s law that the 
most economical amount of copper for the line is such that the 
expense for interest and depreciation should equal the cost of 
energy consumed in the line. Lord Kelvin had in view receivers 
like incandescent lamps requiripg a fixed pressure, and rightly 
assumed that the pressure at the generator could be raised to 
make up for any loss on the line. The problem which we meet 
in long distance transmission is entirely different, the pressure 
not being limited by the receiver but by the line. 

The cost of conveying energy over a line may be conveniently 
taken as made up of three items, 4, the cost of the energy con- 
sumed in the conveying; B, expense for interest, repairs and 
depreciation of conductors; C, expense for interest, etc., of the 
structure supporting the line; the total cost of conveying the 
ene is then A+ B+ C. 

Since the plan and cost of the structure may be settled upon 
from a very rough estimate of the amount of copper required for 
conductors, C may be taken as a fixed quantity and the problem 
then becomes, to determine the amount of copper in the line 
which will render the sum A + B a minimum. I shall assume 
that the expense of interest, repairs and depreciation—the total 
expense chargeable to the conductors—is proportional to the 
weights of copper and may be represented by that weight multi- 
plied by a constant. 

Las G = e coron on Mo Hoa- 
= pressure & nerating On. 
w = weight of copper per mile of conductor. 
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resistance of one pound of conductor one mile in length. 
cost of energy per watt-year delivered to line. 
terest, etc., on one pound of conductor. 


T= 
e = 
t = 
a = resistance of one mile of conductor. 


(I.) C° 2 s -+ w t = total cost due to conductors of conveying 


energy over one mile of line. Assuming the cost due to structure 
as fixed, the above expression represents the whole of the cost 
that will es Pte the weight of copper. This is to be madea 
minimum. the pressure at the receiver is fixed, C becomes a 
fixed quantity, w is the only variable, and the problem is that 
solved by Lord Kelvin. If the pressure at the generating station 
is fixed, C varies with w and both vary with the length of the line. 
The problem in this form was first solved, I think, by Prof. Ayr- 
ton some eight or ten years ago. 


Let P = to be delivered to the receiver ia watts. 
d = distance ia miles from generating to receiving station. 


< d = drop on line. 


Then as a first approximation, leaving out of account the 
power factor, 


(2.) P=C (v—c Z-a). 
This gives the relation between C and w. From (2.) 
(8.) w = o rd ; 

VC—P 


Substituting this value of w in (1) we have 
e ep = cost due to conductors of convey- 
ing energy P over the distance d. 

Solving for C under the condition that makes this cost a mini- 
mum, 


P a P 
N DD 
C= 2 df 
©) V 62 e. 
Since C must be greater than J, the + sign only can be used. 


Let it be required to determine what current and weight of co 

per would be n to convey to ao from Niagara suf. 
cient power to develop one kilowatt at the motor shaft. As- 
suming the same efficiency as in Houston aud Kennelly’s article, 

P = 1064. watts. 

V = 20,410 volte on each conductor on a basis of 50,000 volts maximum be 

tween conductors. 

d = 880 miles. 

r = 878.7 ohms. 

= 0128, 10% of cost of one pound of copper. 

s= .00665. . 

The value of s is obtained in this way : One K. w. delivered to 
line requires 1.064 K. w. at turbine, costing $4.25. A rough com- 
putation, shows that to deliver one K. w. at Albany will require 
about 124 K. w. delivered to line. A 13% k. w. generator would 
cost upon Houston and Kennelly's estimates about $24, interest 
on which will add $2.40 to the cost of one K. w. delivered to line. 
Substituting these values in (5) we have 

C = .0706. 

The apparent pressure required to produce the power P is 
65706 = 18,867 volts, This is the quantity V — C , d of (2). 

Hence the apparens drop on the line is 7,048 volts. But witha 
power factor of .9 a pressure of 14,852 volts will be uired to 
develop the power P by the same current. This would require 
an initial pressure at the generating station of 21,410 volts. But 
V is only 20,410 volts. Hence the pressures found above must be 
reduced in the ratio 2041 : 2141 giving the following : 


Pressure ing the current over the line.............. 6,712 volts 
and the wor reSSuUre.......occccocooooose EERTE 4.154 
The current requlred is, therefore -0835 ampere 
and the current on conductor. 6 00665. sce cee ccecse cee 02784 ' 
of each conductor is, therefore ........... 241. 150 ohms 

and the copper per mile in each conductor 1.196 lb. 
Total copper in linke 1184. 
Cost of copper at 80. 12 q ˖ $148.00 

lost in line in K. W. ccc. sccccccccccccccccnscscccess i 
Cost of energy lost at $6.50 per K. W... . $3.64 
Interest, etc., on copper „ $14.80 


This shows that about four-fifths of the expense of conveying 
the energy to Albany is due to the cost of the line, and one-fifth 
to the energy lost. 

Taking Houston and Kennelly's estimates of cost of machinery, 
line structure, etc., we have for the investment : 


Cyt) ae ee mere ey een eee ee er er eer meee eT $22.28 
Copper ne 11 EE E E SL eeesan sacs 18 
Line structure sce ee sees FCC A 22.00 

$307.91 
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Interest, eto jj y ⁵ĩé ue eee X. 
Cost of 1.727 k. w. at turbines at G&Gc ..... 6.91 
Loo e seen Rese eee wn hace e thee Teese? 2.68 
Total annual cost of delivery of one kx. Wo —ł—..n q $30.81 
Or, H on the average only 60 per cent. of this power is delivered 
B CONE WE ] W..... 8 $50.38 


It appears, therefore that at an initial pressure of 50,000 volts, 
power cannot be delivered in Albany from Niagara to compete 
with steam, unless the machinery can be operated continuously 
at its full capacity. 

Solving (2) for C we have 


o = t-l e- Prd). 


The root of the quantity under the radical becomes imagin 
when 4 Pr d. is greater than V? w. This shows that the we P 
cannot be transmitted to the distance d at all, unless 
least equal to 4 Prd. 

Putting these equal and solving for w, using the data assumed 
for the Albany transmission we have 


w is at 


This result would be somewhat changed by the power factor 
but it may be stated as substantially true, that, with an initial pres- 
sure of 50,000 volts maximum between wires of a three phase 
system, one kilowatt cannot be delivered at a distance of 830 
miles over conductors of less size than about one pound per mile 
each. Of course this limiting value of w occurs when f the 
power is consumed on the line. 

It is seen from the values obtained for minimum cost of de- 
livery that a small increase of the weight of copper over the 
limiting value reduces very considerably the waste of power. 


MEANS OF ELECTRICAL TRANSMISSION FROM 
NIAGARA WATER POWER. 


BY W. L. R. EMMET. 


In Messrs. Houston and Kennelly’s paper in THE ELECTRIOAL 
ENGINEER of May 2, the possibility of delivery of electrical power 
directly to distributing systems in the towns supplied without the 
intervention of motors and generators has not been considered; 
and since, in very long transmissions such direct distribution 
would in most cases inexpedient, the distance limits of 
economic transmission are probably not affected by this condition. 
It would seem, however, that in cases like the transmission to 
Buffalo and Rochester and even to more distant points, it might 
be practical and expedient to use such a system and to effect such 
adjustments of pressure at the generator that the power would be 
available for use without regeneration. 

If electric power is received in such a form that it can be de- 
livered to systems of conductors for lighting and power distri- 
bution without the use of intermediate generators, its value is 
materially enhanced, since saving is effected in first cost in power, 
and in expense of maintenance. The electric light station in its 
familiar sense is done away with and in its place we have a trans- 
former station containing nothing but stationary transformers 
and the simple devices required to adjust pressures. In such a 
station one man can handle and control an almost unlimited 
amount of power. The space occupied is small and no specially 
constructed building is necessary. 

The only difficult problem in connection with such direct use 
of power is the maintenance of a constant or uniformly varying 
electrical pressure at the receiving end of the line. Since in the 
case considered we would be dealing with the product of one or 
two generators only, there should be no difficulty in effecting the 
desired adjustments by a combination of automatic and hand con- 
trol. The pressures would always be subject to further adjust- 
ment in the transformer stations. 

In order that electrical power may be directly distributed in 
this manner with convenience and economy it must fulfill the 
following requirements : First, its frequency must be such as to 
adapt it to use with incandescent lamps of the highest practicable 
voltage and economy. It must also such as to give the best 
possible results with arc lamps, which should be regarded as an 
important factor in all modern electric distribution. Second, the 
electromotive force must not be subject to sudden or irregular 
changes. Third, it must be received in such form that it can be 
conveniently delivered to secon mains arranged on such a 
system that they are adapted to the distribution of light and power 
with good regulation and at a minimum cost of copper without 
undue complication. Unless such . are used no 
distribution of incandescent light by alternating currents can give 

ood results, since there will uncontrollable variations caused 
y the variations of load on transformers. 

A system of local distribution must be such that only one com- 
plete set of conductors is necessary for the delivery of all kinds of 
service (except possibly large power units which can be operated 
by special high tension feeders). 
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The plan which has been actually adopted by the Cataract Con- 
struction Co. for the distribution of power from Niagara Falls is 
very far from filling the requirements enumerated above. The 
frequency, 25 cycles second, is far too low for high voltage 
incandescent lamps, is useless for arc lamps, and entails useless 
expense and loss in transformers. The two-phase system which 
has been adopted is entirely impractical for distribution of light 
and power by means of secondary mains, the cost of conte: being 
prohibitory. Assuming any given maximum lamp voltage the 
copper required in a two-phase four wire main will be three times 
that required in a three- hase main having a neutral fourth wire 
equal in size to the other conductors. 3 

Thus the system adopted is simply a power system, and where 
it is to be used for general distribution it must simply operate 
synchronous motors which in turn operate generators which are 
adapted to the service required. The synchronous motors possess 
the great merit that they will probably run with great constancy 
of speed and will give better results in this respect than are attain- 
able with engines. If instead of the system adopted a three-phase 
system with a frequency of 60 cycles were used and suitable 
means were employed for maintaining a constant potential the 
product could be delivered to the consumer at a considerably less 
cost, and the total investment necessary would be greatly reduced. 


ESTIMATE OF THE DISTANCE TO WHICH NIAGARA 
WATER POWER CAN BE ECONOMICALLY TRANS- 
MITTED BY ELECTRICITY. 


BY EDWIN J. HOUSTON, PH.D., AND A. E. KENNELLY, F. R. A. 8. 


WE have noted with interest the modifications of the prices 
and conditions which Dr. Emery in his able article, appearing 
in the issue of THE ELECTRICAL ENGINEER for May 23, considers 
necessary in order to meet the probable conditions of the case in 
his judgment. 

e note with considerable surprise Dr. Emery’s statement that 
“in very large plants steam engines can be operated somewhat 
more economically than the 500 H. P. units in the writer's paper, 
as was indeed suggested by Prof. Forbes in discussing the paper.” 
We regret that Dr. Emery has not explained his reasons for 
departing so markedly from the opinion he 5 during the 
discussion of his paper, as it appears in the nsactions of the 
of the American Institute of Electrical Engineers for March 21, 
1898, Vol. X, p. 158. 


The next question is, whether or not 500 horse- power is a sufficiently 


tly large 
unit for general consideration. Prof. Forbes did not use the term unit, but I 


think that will express his m .I used 500 horse-power as more gen- 
erally applicable a larger un It is in fact much lar than the ave ; 
but enfi ently large to secure maximum performance in the engine. The results 
would not be materially changed if we were to consider larger plants as multiples 
of a 500 horse-power plant. The cost of firemen would not c at all, and 
altho one engineer on watch might care for an engine of more 500 horse- 
power In a large plant, a chief engineer would also be employed at a her sal- 


ary, so that the labor account would not be greatly modified. The table 
fore about right for any large plant. 


And again, on page 159: 


there- 


“ Recurring to the original question I do not think that the operating expenses 
of a steam t of 2,500 horse-power, or containing several units of that size 
would vary from one of 500 horse-power, or made up of several units of that size, 


sufficiently to predict in advance which would have the advantage. As 
stated, one engineer on watch would take care of more horse-power in 
but the number of men required to do the overhauling on the 

a 


spare e, and 
the salary of a chief r or general superintendent, would balance or more 


than balance the apparent sa for attention. For electric lighting work, the 

rincipal saving due to the use of 2,500 horse-power or other large units, would be 
fn the cost of real estate and buildings. In New York City, toe Instance. the area 
is limi land is high-priced, and the larger units take leas floor space, so that 
considerably more engine power can be crowded into the same space, and this 
may make considerabile saving in first cost.” 

It is true that Dr. Emery has taken in his estimate upon the 
cost of steam power as published in the Transactions of the 
American Institute of Electrical Engineers before referred to, and 
as Dr. Emery here mentions, a higher rate of interest, depreci- 
ation, etc., upon the capital expended, than that we allowed in our 
estimates for Niagara ; but considering the very stable character 
of the engineering work already executed at Ni and the 
high character of the eee talent brought to upon it, 
we think we were justified in rating interest and depreciation at 
10 per cent.; and moreover, we did not feel at liberty to change the 
figures in Dr. Emery’s tabulation of the results, to correspond to 
our estimate for fixed charges upon the capital for this particular 
case. 
We are surprised that so able an engineer as Dr. Emery should 
rate the efficiency of a 5,000 H. P. generator as low as 90 per cent. 
We think that even the figure we estimated; namely, 0.96 was un- 
justifiably low, but we took it in order to be conservative and as 
we showed, an efficiency in transformers of 0.98 would reduce the 
efficiency of the generating plant to 0.96 x 0.98 = 0.94. Professor 
Forbes in his paper says: There can be little doubt that the 
efficiency of our dynamos may reach at least 98 per cent.” The 
official report of the Frankfort-Lauffen plant states that the effici- 
ency of the alternator was 95.4 per cent., and this was a dynamo 
of ony about one-twentieth the capacity of those to be installed 
at Niagara. 

If a 5,000 H. P. generator, which has hardly any friction be- 
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cause its weight is borne by the turbine, were to have only an effi- 
ciency of 0.9 it would consequently generate 500 H. P. of heat 
within its own substance. 

But allowing 40,000 watts for field excitation, 888 ,000 watts 
would be lost in the armature. The total surface of the armature 
of one of these 5,000 H. P. machines, judging from the designs de- 
scribed by Professor Forbes in his paper, might be approximately 
80,000 sq. inches, making the loss of heat per sq. in. 11 watts. 
This would probably result in a temperature for the armature ap- 
proaching red heat, the usual safe allowance being 1 watt per sq. 
in, of armature surfaces. It is out of the question to suppose that 
any successful 5,000 H. P. generator of the type considered could 
oe 80 1 efficiency as that Dr. Emery has estimated as 

g too high. 

Again, Dr. Emery considers 0.96 to be a safe efficiency of trans- 
formers on average work. This may be a safe , but it cer- 
tainly would not compliment the engineering skill of a manufac- 
turer who would be willing to guarantee no higher figure in large 
transformers. It isa matter of common knowledge and record 
from the observations of the best engineers, that 0.96 is the effici- 
enc 2 goed transformers in sizes from 20 to 80 kilowatts at only 
half | It is true that the efficiency of transformers of, say, 
800 K. w. capacity might fall to 0.96 at low loads, but there is no 
reason to suppose that any part of the generating plant of the size 
contemplated, operated by ial attendants will ever be operated 
at less than three-quarters of full load. 

We think, therefore, that Dr. Emery’s final efficiency of 75 
per cent. for the entire generating and motor plant of the charac- 
ter, without allowing any loss in conducting lines, is unnecessarily 

l, and in entire contradiction to existing plants. Thus the 
net efficienc of delivering power at Frankfort from Lauffen, in- 
cluding the loss in transmission over conductors to a distance of 109 
miles, was, as officially published, 75 ber cent. for a plant no larger 
than 200 horse-power, while the problem under discussion is for a 
50,000 k. w. plant in which much greater econonomy should be 


We do not think therefore that the criticisms offered by Dr. 
Emery call for any modification in our figures. 
LABORATORY OF Houston & KENNELLY, 
PHILADBSLPHIA, May 28, 1894. t 


THE ECONOMIC LIMITS OF NIAGARA POWER 
TRANSMISSION. 


BY FRANCIS B. CROCKER AND CHARLES F. RITTBNHOUSE. 


Ir is encouraging to find such favorable figures in re to the 
long distance transmission of power as those given by Messrs. 
Houston & Kennelly in THE OAL ENGINBER of May 2, 
but it is with some hesitation that we can accept their conclusions 
since some of the assumptions and data are at least questionable. 

It would have been more appropriate to have considered the 

roblem on the two-phase basis, since this is the system adopted 
by the Niagara Opany 

Regarding the cost of construction of the hydraulic works, it is 
interesting to 5 their flgure of fia per H. P., with that 
given by Dr. Charles E. Emery, $140 per H. P. Since one esti- 
mate is about eight times the other, it shows the great care needed 
in making comparisons or calculations based upon eral data. 

We think 10 per cent. two small for the annual interest, depre- 
ciation and . At least 5 per cent. should be added for liti- 
gation, accidents, interest on unproductive capital and general 
contingent expenses. The figures given for the cost of generators, 
motors and transformers, appear remarkably low. 

The efficiencies assumed seem too high. Thus their figure of 
.96 efficiency for the generators or motors and 98 for the 
transformers might be realized on a test under the best 
circumstances but are very high for ordinary commercial con- 
ditions, and they are certainly not ‘‘conservative ” as their authors 
claim. It would also be interesting to know just how 205 lbs. of 
copper per ampere per mile was arrived at, since on this item 
alone may rest the correctness of the conclusions drawn, especially 
with respect to the longer distances. An efficiency in the line of 
55 per cent. in the transmission to Albany, which would obtain, 
according to their figures, appears low, but may be warranted 
on the basis of their assumptions, 

Dr. Emery, in his paper on the cost of steam power, has based 
his estimates on a H. P. unit and has been far more liberal in 
the actual cost and interest rates than Meesrs. Houston and Ken- 
nelly, and it is therefore, hardly fair for them to make a direct 
comparison between his figures and theirs. For example, Mr. 
Emery“ assumes $68. per H. P. as the total cost of the steam plant, 
which is a far more liberal fi than the price $6.852 per H. P. 
given by Messrs. Houston and Kennelly as the total purchasing 
cost of the electric generators ‘‘ including exciters and all station 
apparatus.” 

In short, it does not seem that the cause of long distance 


1. Transact. Amer. Inst. Elec. Engrs., Vol. . 146. 
2. Ibid. Table I. Ool. J. on 
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power transmission will be helped by assuming the lowest possible 
costs and expenses and the highest possible efficiencies, It is 
proverbial that estimates should always be made with ample 
margin and in nine cases out of ten it is absolutely required. 


UNIPOLAR DYNAMOS FOR ELECTRIC LIGHT AND 
POWER. 


BT F. B. CROCKER AND C. H. PARMLY. 


INTRODUCTION. 


THR oe of the present paper is to call attention to the fact 
that unipolar dynamos and motors are much more practical and 
generally applicable than is ordinarly supposed to be the case. 
The term unipolar dynamo is here used in ite ordinary sense to 
designate a machine in which electric currents are generated by 
the continuous cutting of lines of force. These machines are 
identical in principle with the original disc machine of Faraday. 
The term unipolar is by no means satisfactory, but is almost uni- 
versally used in connection with machines in which the magnetism 
in the armature is not reversed by the rotation of the latter. In 
this broad sense, however, it is also used to include machines of 
the Mordey and other types in which the lines of force always 
pass through the armature in the same direction; but in these 
machines there are separate pole-pieces and the lines of force vary 
in the armature just the same as in the ord bipolar and 
multipolar types. Moreover, machines of this kind usually have 
their armatures wound with many turns of wire, they require a 
commutator in order to generate direct currents, and are radicall 
different in principle from the continuous cutting machines whic 
are the subject of this paper.? The term ‘‘ non-polar” 

by Forbes is preferable to unipolar, but it is rather meaningless 
and is liable to be understood to mean any kind of iron-clad 
machine. Unipolar dynamos are also called dtsc or tube machines 
since the armature is usually made in one or the other of these 
forms. Neither of these terms, however, covers other and 
they are liable to be confused with other types of machine, similar 
in form but different in principle. The authors suggest continu- 
ous pole dynamo as a good name for this type of generator. 


HISTORICAL NOTES. 


The first machine of the unipolar type was Barlow's Wheel de- 
scribed by him in 1828 and consisting of a star shaped disc with 
long points revolving between the poles of the magnet. A cur- 
rent was passed through the particular portions of the disc between 
the poles of the magnet and the disc was thereby caused to rotate. 
This apparatus was therefore the first unipolar motor. Faraday’s 
diec machine constructed and described by him in 1881 was the 
prototype of tho dynamo and was also a unipolar machine.’ He 
also ean apparatus working upon the same principle but con- 
sisting of a Sopper cylinder suspended over and revolving around 
the pole of a magnet. This was the first form of tube dyn- 
amo.“ Faraday even at that early time „ the difficulty 
of obtaining a sufficiently high E. M. F. from generators of this 

pe and attempted to accomplish it by having several discs 
p side by side and revolving in opposite directions. Similar 
ideas have been re- invented time after time and even at present 
it is a favorite field for invention. For many years after Fara- 


day's discoveries the unipolar machine was almost neglected, 
progress being in the direction of machines having min turns of 
wire in the armature to obtain a high E. M. P. 1878 Siemens 


constructed a unipolar machine with a tube armature of consider- 
able size for actual commercial use in electro-metallurgy. Dela- 
field showed at the Philadelphia Electrical Exhibition of 1884 two 
unipolar dynamos of the tube type which generated currents of 
few volts and a large number of amperes. Forbes has also con- 
structed and described unipolar machines, in which the armature 
is in the form of a cylinder of iron revolving within a field mag- 
net which completely surrounds it. The mechanical and mag- 
netic design of this machine is v ingenious and from the 
practical standpoint it was a considerable improvement upon 
anything which preceded it. The highest B. M. F. obtained from 
these machines appears to have been about 6 volts and nothing 
further has been heard concerning them for several years. The 
complete neglect into which this type of dynamo has now fallen 
is best proved by the fact that no example of them was shown at 
the Chicago Exposition. In fact it might be said that their 
present impurtance is actually ative since the only attention 
which has been given to them lately consists of a few articles on 


per read before the American Institute of Electrical Engineers, at 


LA 
Philadelphia, May 16, 1804. 
2. The term unipolar is also applied to the Ball dynamo, but ae also acts 


like an ordinary 7 machine, except that the magnetic circuit is completed 
through the air and it is in no sense a continuous cutting mach 
3. E en hes, Vol. 1, Art. 85. 


xperimenta! 
4. Loc. Cit., Art. 219. 
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“ Unipolar Dynamos which do Not Work” that have appeared in 
the electrical journals during the past few months. 


GENERAL PRINCIPLES. 


The action of unipolar dynamos is based upon the fact 
that a conductor moving in a magnetic field so as to cut 
lines of force will have an Ek. M. F. set up in it whether 
the field be uniform in intensity or variable. The error is 


Fig. 1 


very commonly made of supposing that a variation in the number 
or density of the lines of force is n in order to 
prosnce a current by magneto electric induction. As a matter of 

act, however, an E. M. F. must always be produced if any lines of 
force whatever are cut. It may happen, and in the case of a 
coil of wire, it usually does happen that lines of force are cut in 
one direction by one portion of the conductor and in the opposite 
direction by the other portion, in which case one effect neutral- 
izes the other. The simplest example of this is a closed metallic 
ring moving in a uniform field perpendicular to the lines of 
force. In this case one half of the ring generates an E. M. F. in 
one direction and the other half in the opposite direction, so that 
no current is produced; but the full difference of potential corre- 
sponding to the number of lines cut per second, will nevertheless 
exist between the two sides of the ring. 

In the unipolar dynamo or motor a variation in the lines of 
force is not only unnecessary but is 5 objectionable, 
since it would cause serious losses from eddy currents and hyster- 
esis, whereas if the field is perfectly uniform these losses are 
practically avoided. 

Any break or weakening of the intensity of the field due 
to blow holes” in the casting for example would allow the 
armature current to flow back at that point and would act asa 
sort of short circuit on the rest of the armature. For example 
in Fig. 1 let A A represent a disc armature revolving upon a shaft s. 
The field is of uniform intensity and an equal E. M. F. is generated 
at each radius, as indicated by the arrows, except that the portion 
B of the armature is in a weaker field. In this case the current 
will flow back through the portion B as indicated by the arrow, 
and the armature will be like a short-circuited one of the ordinary 
kind. This back current will flow and produce heating and loss 
of energy even though the external circuit be open. 

It is also a common error in regard to unipolar machines to 
sup that the armature cannot be made of iron. As a matter 
of fact iron or steel is usually better than copper because it is a 
much better conductor of „ and the reluctance of the 
magnetic circuit can be reduced far below what is possible with a 
copper armature, the only air gaps being the small mechanical 
clearances required for free rotation. A steel or wrought iron 
armature is much stronger than one of copper not only on account 
of its greater strength for the same thickness but also because it 
can be made much thicker without causing any appreciable in- 
crease in the reluctance of the magnetic circuit, whereas a cop 
armature would have to be made very thin. The greater specific 
resistance of iron is not objectionable since an armature com 
of it would have a current capacity far greater than is required 
and the thickness can be increased to make up for the higher 
specific resistance. 


METHODS OF MULTIPLYING THE E. M, F. 


The plan sua Renter by Faraday was to have two or more discs 
side by side revolving in opposite directions, the edges being con- 
nected together by mercury or other contacts so that the current 
flows outward from the centre to the periphery in one disc, in- 
ward in the next disc and so on in series. In this way itis pos- 
sible to mup y the voltage as many times as there are discs; 
but there are obvious mechanical difficulties in rotating these discs 
in opposite directions and the numerous electrical contacts would 
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be decidedly objectionable. Hundreds of modifications of this 
idea have been suggested; for naupo Siemens, in the tube ma- 
chine already referred to, multiplied the k. M F. by splitting the tube 
longitudinal y and A rings on the end of the tube so that the 
current was carried first through ene section of the tube, then 
through another, and so on. In this way the circuit may be 
t ed through the etic fleld a number of times, each time 
a certain k. M. F. being added. Another pian to accomplish the 
same result would þe to have a number of thin tubes par con- 
centrically one within the other, but separated by a layer of in- 
sulating material and connected so that the current passes first 
through one tube, is then carried around outside of the machine 
and 5 passed through another tube, and so on, through all of them 
in series. 

There is no theoretical limit to multiplying the voltage by some 
such method, but practically any of these constructions would 
have very serious, if not fatal, mechanical and electrical difficul- 
ties. It would seem to be far preferable to construct the machine 
of sufficient size and run it at sufficient velocity to get the required 
voltage without complicating the construction. There is no 
objection, however, to connecting two unipolar machines in series, 
both being driven, for example, by one engine, which may be 
belted or direct coupled, and there is no serious complication in- 
volved in operating four or even more machines in series. The 
firat cost and attendance required would probably be much less 
with four unipolar machines than with one direct current machine 
of the ordinary type. 

One very convenient way to multiply the vol of a dynamo 
would be to charge a number of storage batteries by means of a 


low voltage machine of say 10 or 20 volts, When charged, these 
batteries could be connected in series to give any desi E. M. F., 
115 or 230 volts for example, and the actual working current 


would be supplied by them. The charging could be done at hours 
when the current was not required, or two batteries could be used 
alternately to give an uninterrupted supply of current. In this 
way two ad van could be realized, first the cheapness and 
my gored of the unipolar dynamo, and second, the uniformity of 
l with which the engine and dynamo could be run. 


PRACTICAL DESIGN. 


It is not difficult to get up complicated N in connection 
with peculiar forms of unipolar machines, but in the simple and 
probably the only practical forms, we have a single straight con- 
ductor which cuts all the lines of the magnetic field once per 
revolution. In the case of the disc machine we can consider any 
radius of the disc as constituting the conductor and in the case of 
the tube machine it is any element of the cylinder. 

The theory of the magnetic circuit is now well understood, 
and modern practice in the design of dynamos and motors fully 
appreciates the advan which result from making the ratio 
between the length of the magnetic circuit and its cross- 
section a minimum. In a unipolar dynamo this reduction 


Fig. 3 


of the reluctance of the circuit can be carried farther than in any 
other class of machines because the creation of an electromotive 
force by the continuous cutting of the lines of force enables a form 
of magnetic circuit to be employed which in the ignesi degree 
combines the advantages of minimum length with maximum 
cross-section. This type of magnetic circuit is the circular ring ; 
for if we surround a circular coil DD of wire carrying a current 
with two circular rings of semi-circular cross-section, as shown in 
Fig. 2, we shall form a closed magnetic circuit of maximum in- 
duction for minimum excitation. Cut this circuit along any 
radius of the circular cross-section and a magnetic field is obtained 
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in which, if an inductor be rotated about a X as an axis, there will 
result a continuous cutting of the lines of force, which only re- 
quires that appropriate collectors be provided to form a closed 
electrical circuit, in order to produce a current of electricity. The 
magnetic circuit is indicated by dotted circles with arrow heads. 

There are, however, but two directions in which the etic 
circuit can be cut so as to form a field suitable for practical use. 
One is along the radius CD, in which case the inductor will rotate 
in a plane perpendicular to the axis, and the other is along the 
radius ED, in which case the inductor will move in the convex 
surface of a cylinder whose axis is the axis of rotation. In the 
first case the armature of the resulting dynamo will be a disc, and 
in the second case a cylinder. In both, the way to collect the 
current would be to provide one set of collectors at the centre of 
the circular cross-section and the other set at the axis, thus uti- 
lizing the shaft as a portion of the electrical circuit. The relative 
advan and disadvantages of the two forms depend upon 
circumstances in each particular instance. 

In many cases the single magnetic circuit shown in Fig. 2 is 
not the best for practical use, because it would be necessary to 
make the diameter of the ring larger than it would be if two 
rings were placed side by side as shown in Fig. 8 and Fig. 7, 
because in this type of dynamo we must depend wholly te: ite the 
total magnetic induction and the speed of rotation to produce the 
electromotive force, as it does not a to be practicable to 
greatly multiply the voltage by multiplying the number of in- 

uctors. 

Another consideration of importance is the volume of the ring. 
It is evident that any required area of pole surface can be pro- 
vided by keeping the mean diameter of the ring constant and 
varying the radius of the circular cross-section between certain 
limits, or by keeping this radius constant and varying the mean 
diameter of the whole ring. It is also evident that for any par- 
ticular required area of pole surface any decrease in the mean di- 
ameter of the ring requires a corresponding increase in the radius 
of the circular cross-section and vice versa. In Fig. 4 let the circle 
whose radius is r and the distance of whose centre from the axis 
of x is b revolve about that axis, generating a volume of revolution. 
This volume forms the field magnet and contains nearly all the 
weight and a large part of the cost of the machine. This volume 
which is an annulus may be determined by the centrobaric method 
according to which a volume of revolution is equal to the gener- 
ating area multiplied by the circumference described by its centre 
of gravity. Hence the volume 

V=22* rb, (1) 
The factors r and b must have certain values in order to produce 
the required E. M. F., the latter being usually the definite object 
for which a dynamo is designed. The values of r and b are found 
as follows: 

Let E = the required electromotive force expressed in volts. 

“ n = the number of revolutions per minute. 

% B = the number of magnetic lines per square inch. 

‘¢ A = the number of square inches of pole surface. 

r = the radius of the circular cross-section of the ring ex- 
pressed in inches. 

Then because the two rings are wound so that the electro- 


Y 


Fig. 4 


Fig. 5 


motive force due to the field of one is added to that due to the 
other, each ring must be designed to provide enough lines to 


generate only = volts, This requires that 15 X 10° lines must 


be cut per second, or 2 * 10° + 60 
number of square inches of pole surface needed is 
30 E X 10° 
A = _ — 
n B @) 


As shown in Fig. 8, the core of the ring will be utilized for the 
exciting coil, and for simplicity of construction we shall make its 
cross-section square. It is desirable to keep the size of this square 


per revolution. Hence the 
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as small as possible because any increase in the length of a side 
increases the diameter of the circular cross-section an equal 
amountand therefore enormously increases the volume which is pro- 
portional to the second power of the diameter. But this square can- 
not in practice be made indefinitely small, because too great a con- 
centration of the lines immediately surrounding the coi] must be 
avoided, and space enough provided to give ample excitation. 
One half of the radius appears to be a length suitable for the side 
of this square. Referring to Fig. 5 we shall then have an area of 


pole surface. 
A= ZZ b Ar. (8) 
But we have seen in equation (2) that we need an area equal to 


Fig. 6 


30 Æ X 10°. hence equating this with the above value of A, we 


nB i 
have 30 E X 10° 
2x0. FF 
A * n B 
The ratio between b and r which seems to best fulfill the con- 
ditions of good design is b = 3.5 r. Making this substitution above 
and designing so that 2 b equals the outer diameter D of the arma- 


ture we have 
D = 1% 2 E 
V. n B (9 


which shows that the dimensions of the machine are directly pro- 
portional to the square root of the required electromotive force, 
and reciprocally pro onal to the square roots of the speed and 
of the magnetic induction. It is to be further observed that 
since for machines varying widely in their outputs B is nearly 


constant, the most important ratio in equation (4) is =. In the 


design of a machine for any special voltage, however, E is fixed, 
and therefore the only arbitrary quantity is n ; so that the whole 
Bove is to determine the values of D and n which give the best 


esign. 
Let v = the peripheral speed in feet per second; then we have 


_ «nD 
* 750 
whence Dn = me (5) 


Substituting in this equation the value of D given by equation (4) 
we have 
n = 0. 00000628 %* 2 
: p` 
_10° E 
86. 5 B n 
from which the values of D and n can be immediately determined 
for any prescribed values of E, B, and v. 
The maximum velocity in feet per second which the rim of a 
fly-wheel may with safety attain is given by the equation 


v=8 yt 


where tf is the safe stress of the metal in pounds per square inch. 
If the inductor be of wrought iron or of steel for which f = 10000, 
we shall have v = 800; and if of cast iron for which f = 5000, we 
shall have v = 210 nearly. The much higher permeability of cast 
steel over cast iron, and its comparatively small additional cost 
make it the metal most economical to use, and we shall therefore 
assume that the inductor is either of wrought iron or of cast or 


5. Thurston, Manual of the Steam Engine, Part II, Art. III, p. 422. 
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forged steel. Hence making v = 800 in equation (5) we find that 
the maximum value which the product can attain is Dn = 
68750. This then is a condition which must not be exceeded in 
order that the design shall be mechanically safe. Making v = 
300 in equations (6) and (7) we have 


_ B 
n = 7425 ＋ (8) 

and 10“ E 
D= A (9) 


If the armature were made of forged steel it would be allowable 
to assume t to be as high as 20,000 since the armature is entirely 
TEA and could do no harm even if it burst. In this case 
v= . 

We have now to deduce a formula for the number of ampere- 
turns required to produce the necessary excitation. As a first ap- 
proximation and to enable us to determine the general conditions 
the cross-section of the ring was assumed circular. In practice, 
however, this form of section must be modified, for a reference to 
Fig. 2 shows that in-order to give the same area of cross-section 
perpendicular to the direction of the lines of force at DO and DF 
as at D E we must cause the circular cross-section to bulge out on 
the side toward the axis and contract on the side away from the 
axis. 

On account of the diminution of cross-section due to the air 
gap and to the holes for the brushes it is found necessary, however, 
to preserve for the outer portion of the ring a semi-circular cross- 
section and it ultimately assumes the form shown in Fig. 6. 

The mean length of the magnetic circuit is therefore the 


— 
p” DN 
a 
Ki x 
r 
A 


Fig. 7 


length of the semi-circle a b c plus the length of the curve 
adc. Assuming the air gap to be .06 4/ D we have the data for 
determining the ampere-turns required. 

The amount of current which the dynamo can generate is de- 
termined by the carrying capacity of the armature and brushes. 


Since .2 4/ D may be assumed to be the thickness of the inductor 
we have for the current carrying cross-section of the armature 
2 * 


square inches. Since iron or steel would carry at least 200 amperes 
per square inch the current capacity of the armature is 
C=40x Dì 
which at E volts gives the capacity of the machine in watts 
W = 40 x DIE. (11) 
To show the application of these formulæ to two widely dif- 
ferent classes of machines, let it be required : 

First : To design a belt-connected dynamo to erate 10 volts 
at 1,200 revolutions per minute for electro-metallurgical purposes. 
Making field-magnets and armature all of cast steel and taking the 
induction B at 90,000 lines per square inch we have, 

from equation (4) D = 24.28 = diameter armature in inches. 

Second: To design a direct-connected dynamo to generate 130 
volte at 200 revolutions per minute for light and power purposes. 
As before we have 8 


These figures show the immense 3 of the unipolar 
dynamo, possibilities so immense indeed that the practical diffi- 
culty is not in the design of the dynamo, but in the design of the 
steam engine. Two machines like the last coupled at the ends of 
the shaft of a 100, 000 h. p. engine would supply more current than 
is at present consumed in any two cities in the world. Nor is the 


(10) 
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excessive current a disadvantage, for while we would point out 
the tremendous capacity of one of these dynamos, there is no 
necessity for running them at their maximum output. Even if 
we diminished the current to one-hundredth its ultimate value 
and only use a 1,000 h. p. engine to drive the dynamo, the loes due 
to resistance of the armature will still be only four or five per 
cent. 

A more economical way of supplying current for 7 and 
power, however, would be to design unipolar dynamos of less cur- 
rent carrying capacity and lees voltage, and then join in series on 
the same shaft as many as are needed to produce the required 
electromotive force. For A we may generate 180 volts by 
joining in series on the same belt-driven shaft two dynamos each 
giving 65 volts at 800 revolutions per minute. 

The dimensions will be as follows :— 


D = 75.81. 


Running this combination at one-tenth of its ultimate capacit 
by means of a 1,250 h. p. engine, we should still have a very hig 
efficiency. 

Methods of taking off the Current. The best means of making 
electrical connection with the revolving armature is a very im- 

rtant but somewhat difficult matter. A great many devices 
ave been tried or suggested. The principal of these are brushes 
of copper gauze or carbon, and mercury contacts applied to the 
edges of the disc or tube. Belts or straps made of flexible sheet 
copper or copper wire cable have also been used. One application 
of this latter device consists in connecting together two armatures 
by such a belt whereby the E. M. F.’s of the two machines are added 
together and, if necessary, the mechanical power for driving one 
or both machines can be transmitted by this same belt. There 
would not seem to be any great difficulty in applying brushes to a 
unipolar dynamo; in fact for a given current it would seem to be 
a much easier problem than with a direct current machine hav- 
ing a commutator since the former has a continuous and smooth 
bearing surface for the brushes instead of the somewhat uneven 
surface of copper and mica which exists on a commutator. It is 
a fact that the may be very high but with the perfectly 
smooth surface and by the use of brushes with light pressure and 
composed wholly or partly of graphite or some friction metal 
which might even be lubricated, it would appear to be possible to 
take off a current sufficient for almost any electric light or power 
use. If the very high speed makes the friction too great to per- 
mit of the use of brushes, the edge of the tube or disc may be 
arranged to run ina mercury trough, thereby making a good elec- 
trical contact with very little friction. In this case however, pro- 
vision should be made to prevent the mercury from being thrown 
off by centrifugal force, as by the use of a guard ring extending 
all round the edge of the tube or disc. Another device would 
consist of ball bearings applied to the shaft or tothe periphery of 
the disc or cylinder. These might perform their ordinary mechan- 
ical function and also serve to take off the current. 

Method of Driving.—There are various mechanical e- 
ments available for connecting a unipolar dynamo to the 
source of power. The simplest would to connect the 
dynamo to the engine by means of ordinary leather belting, 
either with or without the use of a countershaft. In this 
way a high s can easily be obtained if desired and is 
perfectly permissible since the solid disc or tube of steel which 
constitutes the armature is capable of a much higher speed of 
rotation than the ordinary built-up form of armature now used. 
It would probably be safe to have a solid steel armature run at 
two to four times the speed of the ordinary armature having the 
same diameter. 

If the dynamo be directly coupled to the engine the speed of 
the latter and the diameter of the armature may be most economi- 
call 7 proportioned to give any desired voltage by the application 
of the previous equations. 

An arrangement which seems to possess great advantages 
would consist of a steam turbine running at 10,000 or 20,000 revo- 
lutions per minute, which is the ordinary speed of such machines, 
directly coupled to a unipolar dynamo. These two machines 
seem to be admirably suited to each other, the very high speed of 
the turbine compensating for the fact that there is but one induc- 
tor. This combination entirely avoids the necessity for reducing 
the eee of the engine by gearing which is done in the case of the 
Laval turbine, or the risk which is involved in running a wire- 
wound armature and sectional commutator at a speed of 10,000 or 
more revolutions per minute which is the plan adopted with the 
Parsons turbine. 

Advantages of unipolar dynamos and motors.—The greatest 
advantage of the unipolar machine is its extreme simplicity. Its 
armature consists of nothing but asolid cylinder or disc of steel, or 
other suitable metal firmly mounted upon a shaft. We have only 
to com this construction with that of the ordinary armature 
consisting of hundreds of pieces of sheet iron, bolted or otherwise 
held together to form the armature core, and wound with a great 
many turns of wire or bars of copper which have to be thoroughly 
insulated from each other and which are not very securely held in 
place. In addition to this we have the commutator consisting of 
50 or more sections of copper se ted by strips of mica and held 
together by nuts, etc. The electrical connections between the 
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armature and commutator also add to the complication. In 
short it would be difficult to find any two pieces of machinery in 
which the contrast between simplicity and complication is greater. 
The construction of the field et and the rest of the machine 
is also very simple. The elimination of the commutator although 
already mentioned in connection with simplicity is nevertheless 
an essential feature of this t of machine and is a great ad- 
van The almost infinitesimal armature resistance of these 
machines is decidedly advantageous, not only in increasing effici- 
ency and decreasing heating, but also because it causes the 
machine to regulate more closely either as a dynamo or as a 
motor. 5 all accepted theories there would be no hyster- 
esis in these machines because both the armature and field are 
always magnetized in exactly the same direction and to exactly 
the same intensity.“ For similar reasons there would be no 
Foucault currents, since the E. M. F. generated in any element 
of the armature would be exactly equal to that generated in 
any other element and there sould be no tendency to produce 
eddying currents. This perfect uniformity of the magnetic field 
is secured by the construction which is exactly symmetrical, 
the air gap being 3 the same at all points. 

The question of armature reaction is somewhat doubtful since 
some authorities state that it is quite considerable, but in the 
opinion of the authors it is very small, and certainly no greater 
than in other types of machine. The armature consists of only a 
single turn, consequently the maximum magnetizing effect of the 
armature in ampere - turns is numerically equal to its current ca- 
pacity, and since the ampere-turns on the field would be made 
considerably greater than this, the armature reaction cannot be 
great. It is interesting to consider how armature reaction can 
occur in such a machine. The probability is that it has the effect 
of curviug and slightly 0 yoo the lines of force so that they 
do not pass perpendicularly from one pole surface to the other 
in the air gap and have a spiral path in the iron since the field 
current tends to produce lines in planes passing through the axis 
and the armature current acts at right angles, producing an 
inclined resultant. There can of course be no change of distribu- 
tion of magnetism as a result of armature reaction, which is the 
really objectionable effect that it produces in the present types of 
machines and in the unipolar machines there are no back ampere 
turns and no magnetic leakage. 

In conclusion we may say that unipolar machines are practi- 
cally indestructible since, they are so simple and so strong that 
they are not likely to be damaged mechanically and it is almost 
impossible to conceive of one being burnt out or otherwise injured 
electrically, since the engine would be stalled by the enormous 
current before the armature could be fused by it. A machine 
possessing all these important advantages certainly deserves a 
prominent place in electrical engineering, whereas it now has 
practically no existence whatever. 


DISCRIMINATING LIGHTNING ARRESTERS, AND 
RECENT PROGRESS IN MEANS FOR PROTEC- 
TION AGAINST LIGHTNING.—II. 


(Conoluded.) 
BY ALEXANDER JAY WURTS. 


PART III.—DIScRIMINATING LIGHTNING ARRESTEBS. 


The Condenser Lightning Arrester.— The discovery and prac- 
tical application of non-arcing metal to alternating current cir- 
cults about two years ago,’ has indicated the possibility of con- 


Ceci 4 


structing a discriminating lightning arrester, as it were, for direct 
current circuits; that is, an arrester which should not uire the 
usual automatic circuit interrupting attachment, but which, by 
virtue of its material or construction, should allow static elec- 
tricity o pass and prove an effectual barrier to the dynamo 
current. 


. There might be some molecular friction dus to cutting the lines of force, 
but this would Kabab uLLIng tne lunes OF Lorce, 


4 be slight. 
1. Transactions A. I. E. E., vol. ix., p. 102, 1892. 
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The first step taken in this direction was to carefully analyze 
the conditions, and the general conclusions arrived at were as 
follows: A circuit becomes charged in various ways with static 
electricity tending to earth. These charges are, in a majority of 
cases, small and of no considerable intensity. The surgings in the 
system find points of reflection which also become points of 
greatly increased tension. The earth is the great reservoir (to 
use common language) for these discharges. This reservoir is, 
however, unnecessarily large for the accommodation of line dis- 
charges. Might not smaller reservoirs be made—little earths 
insulated from the mother earth? If the circuit were connected 
directly or through spark gaps to such little earths, these danger- 
ous surgings might be broken up and the line safely discharged 
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without a possibility of the dynamo current following. Each 
pee gap in each of such discharge circuits would then form a 
iscriminating lightning arrester, but these little earths would be 

nothing more nor less than one coating of a condenser—the 
mother earth a common coating to them all. Why not then use 
ee en one side to line, the other to earth through 
a spark ga 

One difficulty immediately presented itself. After the con- 
denser had become charged how was it to become discharged ? 
To be successful it must be self-discharging, and not only this, 
but the discharge must take place in such a manner that no 
dynamo current should follow. Therefore, to discharge the con- 
denser disruptively was at once out of the question. After various 
experiments a pencil mark over ground glass was suggested and 
this was found to work admirably. A medium pencil was rubbed 
back and forth over a strip of ground glass, making a narrow 
shining streak having a resistance of from 40,000 to 50,000 ohms. 
Rubbing with the hands did not seem to appreciably change this 
resistance. Broad black pencil marks were made on the ends for 
better contact, and connection to the terminals of the condenser 
was obtained through aluminum foil, both glass and foil bein 
protected on the bottom by the wooden case of the condenser, an 
on top by a small inverted wooden trough. A condenser provided 
with such a pencil mark leak, was now connected to a 500-volt 
direct current circuit and to apparatus, as shown in Fig. 4. A was 
a 500-volt direct current generator ; L one leg of the circuit, which 
may represent a trolley wire; d the other leg of the circuit, and 
which may represent the ground return; K the two M. F. con- 
denser with its high resistance leak /; c a small spark gap in 
series with the condenser, and in the discharge circuit; B was a 
12-82 inch spark gap over which disruptive discharges would pass 
from the battery of Leyden jars (11), and in this manner suddenly 
set the line L. The most violent disruptive discharges that 
could be obtained in the laboratory, were unable to damage either 
the generator or the condenser. A small k gap, a trifle larger 
than C connected either in series or in shunt to the generator, 
failed to take any of the discharges, thus demonstrating the ease 
with which the discharges were received by the condenser. 
For line or outdoor use the condenser was placed in a suitable 
cast-iron box, one terminal of the condenser being grounded to it 
while the other was led out through a specially designed and 
water-tight bushing. If then this iron box were buried in damp 
earth, as a ground plate, so to spéak, the outer terminal connected 
to the lower electrode of a small spark gap placed on a pole, and 
the upper electrode of the gap connected to the line, the combin- 
ation would constitute a discriminating line lightning arrester. 

Practical tests have been made during the past summer with 
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sults obtained have been most tifying. The plant in which 
the apparatus was installed was that of the Denver Tramway 
Company, Denver, Colorado, in a locality where lightning storms 
are particularly severe and of frequent occurrence. 

The installation of these condenser lightning arresters con- 
sisted of five arresters on the line and 44 spark gaps with 11 con- 
densers in the station. The station spark gaps were also provided 
with two specially constructed choke coils for each feeder. The 
original arrangement of this apparatus is shown in Fig. 5. A is 
the generator; f F etc., the feeders, 1, 2, 8, 4, etc. the 44 spark 
gaps alluded to; c! c? the two choke coils in series with each 
feeder; 8 represents the circuit-breakers and K Keystone lightning 
arresters; O is a bank of four 2 MF. condensers, ing a common 
ground for the 44 spark gaps; Tis a tank lightning arrester; d is 
an overhead ground return; 5a spark gap in the ground wire of 
the 44 spark gaps. A tell-tale piece of tissue paper was placed 
in this gap, which, becoming punctured, would at once indi- 
cate and register the passage of a discharge across any of the 
44 spark gape. 

The sensitiveness of these condenser arresters was particularly 
noticeable, in that the tell-tale papers were found to be punctured 
at the slightest provocation, when in fact no considerable thunder 
storm had passed over the lines, and yet, sensitive as they were 
to slight charges on the line it is remarkable to note that the simn- 
ple carbon spark gaps belonging to the local company, which have 
already been mentioned and which provided a gap 1-8 inch be- 
tween electrodes, frequently received discharges in preference to 
the minute spark gap of a neighboring condenser line arrester. 
Such occurrences coupled with many others of a similar nature 

int to the existence of nodal points, and the necessity of distri- 
uting line arresters at frequent intervals over the system. 

In fact a lightning arrester connected directly to the terminals 
of a generator or motor offers no absolute guarantee of protection 
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to this particular piece of apparatus. The presence of the arres- 
ter simply offers an opportunity for discharge. The discharge 
may occur in the armature or it may occur through the arrester, 
according to the particular conditions existing at the time of each 
discharge. The arrester could have a comparatively large spark 

ap, and the breaking down strain of the armature insulation be 
ow and still the discharge might prefer the large gap to the 
weaker insulation, while on the other hand the arrester could 
have a very small spark gap and the armature be provided with 
the highest grade of insulation, yet in some cases this insulation 
would be pierced by the discharge in preference to the small 
spark gap of the neighboring arrester. 

The results obtained with these condenser arresters have ex- 
ceeded ny expectations, and in my opinion have thrown consid- 
erable light on the intensity and volume of discharges commonly 
found in electric light and power circuits. During my two 
months’ stay in Denver not a single condenser was disabled, nor 


were any of the tell-tale papers burned. 


I have, however, designed a lightning arrester which is much 
smaller, cheaper and, perhaps, in every way more desirable than 
the condenser arrester. It is also a discriminating lightning 
arrester. 

I had frequently noticed what is probably familiar to many of 
you, namely, that a disruptive disc E will leap over a non- 
conducting surface much more readily than through an equal air 
space. The non-conducting surface seems to form an entering 
wedge, as it were, e the air, so that this being already 
partly split or ruptured, the discharge has but to further separate 
the air from the non-conducting surface instead of boring its own 
path through it. A pencil mark over a rough piece of glass or 
unpolished marble still further reduces the breaking down strain. 
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But to avail myself of this fact in the construction of a light- 
ning arrester was a problem over which I pondered for some 
time. My design was to bring electrodes located in a discharge 
surface near enough together to form a lightning arrester spark 
gap, and at the same time to avoid the passage of dynamo cur- 
rent when the electrodes were connected to the terminals of a 
500 volt direct current generator. I reasoned that a dynamo arc 
to be maintained must be fed by the vapors of its electrodes. 
To prevent an arc, the formation of such vapors must be sup- 
pressed. My first attempt in this direction proved successful. 
I drew a pencil mark about two inches long over an unpolished 
piece of marble, covered this with a second piece similar to the 
first, and, having previously slipped between the two marbles 
pieces of aluminum foil as terminals to the pencil mark, I bound 
the whole together with twine. These terminals were now con- 
nected to.the terminals of the five hundred-volt direct current 
generator and disruptive discharges caused to pass between the 
marbles and over the pencil mark. A one-ampere fuse was con- 
nected in the dynamo circuit. No current following these dis- 
charges, the terminal foils were brought successively nearer 
together, testing each time for the passage of dynamo current. 
When the electrodes had reached a distance of a quarter of an 
inch from each other the fuse was blown. The terminals 
were now placed a half-inch apart, and oft repeated tests failed 
to establish a snort- circuit. The dynamo was now cut out and 
upon resting my hand on the upper marble, while the dis- 
charges were still passing, I noticed a considerable mechanical 
shock. and when the twine was removed, the upper block was 
thrown off. In consequence of this, it seemed advisable to provide 
more 8 for the discharge. A small groove was, therefore, cut 
in the lower marble from one electrode to the other. and well 
blackened with a lead pencil mark. Discharges now failed to 
produce the above mentioned mechanical shock, or to throw off the 
cover. It was, however, noticed, that after several disch 
had passed, this pencil mark disappeared, having been dissipated 
and apparently scattered over the surfaces of the two marbles, 
To overcome this difficulty a piece of wood was laid into the lower 
marble between the electrodes, and into this a shallow groove was 
burned. This construction seems to possess some advan- 
tages over the one already described—it suggested more last- 
ing qualities. Various materials were now tested into which 
one or more discharge grooves might be burned, such as fibre, 
felt, leather, ivory, boxwood, celluloid and others, but most 
of these proved unsatisfactory for various reasons. With 
fibre, the charred surface was quickly worn away, ivory chipped 
off in small pieces, both leather and felt crumbled away. Lignum 
vitæ, however, proved to be a most excellent materal. the 
final form adopted for this arrester both upper and lower blocks 
were made of this material, thus enabling the discharged grooves 
to be burned into the lower block itself, and avoiding the neces- 
sity of inserting a discharge piece between the metal electrodes. 
The blocks are 3 inches wide by 84¢ inches long and 1 inch 
thick. Two brass electrodes each 1 inch wide are laid into 
the lower block, flush with its surface, the distance between elec- 
trodes being 144 inch. The charred grooves are nine in number, 
and about n inch wide by z inch deep. 

The non-arcing property of the arrester is easily understood ; 
the conducting vapors which are necessary to the formation and 
maintenance of a dynamo arc are supressed by the cover which 
fits tightly over the metal electrodes, . 

A thorough test of these arresters has been made in both Den- 
ver and Colorado Springs during the past summer. There were 
ten feeders, each feeder being provided with three arresters placed 
three feet apart, Fig. 6. 

This non-arcing railway lightning arrester is eminently suited 
for the protection of direct current circuits up to 1,000 volts. On 
1,000-volt alternating current circuita from smooth body arma- 
tures it also operates satisfactorily, but on similar circuits from 
toothed body armatures the arresters break down after a few dis- 
charges, and a short-circuit is established. However, it is not im- 
possible that two or three of the arresters might not be used to 
good advantage in series on circuits of high potential. 

The proper number of line arresters, is that number which will 

revent discharges from entering the station. Station arresters, 
if used at all, should be installed with the one idea of providing 
a final opportunity for discharge, but as the tendency to dis- 
charge occurs on the line, often several miles away from 
the station, a sufficient opportunity should be provided there 
where the tendency to discharge originates, and in this man- 
ner advantage may be taken of the large inductive resistance 
afforded by the circuits leading back to the station. If dis- 
charges enter the station it is a sure indication that they have 
done so for lack of sufficient opportunity to discharge from 
the line—for lack of a sufficient number of line arresters. It 
is well to protect dynamos with lightning arresters—it is better to 
avoid the necessity of this protection by discharging the line. It 
is even well to use a lightning arrester having a circuit interrupt- 
ing attachment. lt is better to avoid the necessity of a circuit 
interrupting attachment by using a non-arcing arrester. 
both station and line condenser lightning arresters, and the re- 


474 


THE 


ELECTRICAL ENGINEER. 


[mroonronarzp) 
PUBLISHED EVERY WEDNESDAY AT 
203 Broadway, New York. 

Telephone: 3860 Cortlandt. Cable Address: LENGINEER. 
Guo. M. Pours, President. F. R. Cor vm, Treas. and Business Manager. 
Edited by 
T. ComMMERFORD MARTIN AND JOSEPH WETZLER. 

Associate Editor: Gronda B. MuLpaur. 


New England Editor and Manager, A. C. SHaw, Room 70—620 Atlantic Avenue, 
Boston, Mass. 


ba ale Editor and Manager, O. nurn, 1439 Monadnock Building, Chicago, 


New York HRepresentati 
Re 


208 Broadway 
presentative, 1018 ut Street, nJ} w. F. Hawes. 


TERMS OF F POSTAGE PREPAID. 
1 - = œ Per annum, se 
Four D moro Copie Cluba (each) 2.50 
Great Bri oreign Countries within the 1 Postal Union as 5.00 
Bingle Goria. - .10 
[Entered 3 walisi at the New York, N. Y., Post Office, Aprit9, 1888. 


EDITORIAL ANNOUNCEMENTS. 


Addresses.— Business letters should de addressed, and drafts, checks and poet- 
andes orders made payable to the order of Tue ELECTRICAL Enenrezr. Communi- 


Advertisements.— We can entertain no proposition to publish anything for 
pay, or in consideration of advertising patronage, except in our advertising columns 
Our editorial columns will express our own opinions only, and we shall present in 
other columns only such matter as we consider of interest or value to our readers. 


VoL. XVII. NEW YORK, MAY 30. 1894. No. 817. 
CONTENTS. 

EDITORIAL :— PAGE. 

re lar Machines. e 0 474 

ew Basis of Tel hone Hates. eeeneeone080 06 eeeeeoeeOeeSeoeseocods 474 

Non York's Hopes o Rapid Transit., CHOOHKCHOLTAEOHSOKRHOSOHP eee SOOHSHRFSSHRHOHRG EHH aECTERCE 475 

A 200 Are Light t Machine... e, h 8 EL eeeeeeove @ @eeoce 475 

Electric Launch Activity.... „6 6 %% 0666 „ „„ %% 0% „ „ „6 „ eee eee 06 060% %% %% „ „eee „„ 4% 

Inductance and Reactance eeeosen E] 0 6 0060 eee es (ZEZESZEIEEEIESES E] (E 00 475 

Leaderette (EE EEEE] eeeee@eovueeveeeeveave eeeseaeeoe ene eeaeaeeeaoeoeaneeavnene eee 0„ 0 @eeeeoeo eee 475 
ARTIOLES :— 

The Excelsior 200-Arc Light Machine (illustr.) 465 


On the Conditions of Economy in Long Distance Transmission of Power 
Dy Electricity... 6 6 6 6 6262 %% W. A. ANTHONY. 466 

Means of Electrical Transmission from Niagara Water Power.. 

W. L. R. Emmet. 467 

Water Power can be Ecanom- 


SOSHCCHHEOH AEH HHEEHSHSHHHH „ „ „„ „„ „%%% % HEF HER HHOHOHETEREE 


Estimate of the Distance to which N 


ically Transmitted by Electricity..E. J. Houstox and A. E. KENNELLY. 467 
Electrical Engineerin flets E. J. — and A. E. KENNELLY. 480 
Economic Limite of ara a — TTT TTT TTT Ce 

JJ ore ere erin ie — and OC. F. RITTENHOUSE. 468 
MISCELLANEOUS :— 
Unipolar Dynamos for 1 mente and Forer (illustr.... 

// N and C. H. ” PaRMLy. 468 
Discriminating ecent Progress in Means for 

Protection Aga aia Lightning- 80 r-) (conclude A. J. WURTS. 472 
Electric Heating from the Bauen 8 Gin of View..... 8. Hapaway. 476 

NEWS AND NOTES :— 
Comparative Experiments on the E. M. r. of the Clark Standard Cell. 465 
Electric Power Transmission in France sees bees wceesa cues ess.. 4 
Magnetization of Railroad Tracks. errr rr e wow esas e.s.. 482 


TRANSPORTATION DEPARTMENT :— 


The Johnston Rail Bond (dllustr.).....ccccccsccccccccsccsscecccccvcceccec. 478 

The Three Wire ‘from New York to at Portland, Ore., (illustr.). A. Ò. Baton. 478 

Electric Railway from New York Washington CCC 4 

That $50,000 Traction Prize. . F. MANSFIELD. 479 

Street Cars with Buttons ccccccceceteveeecsece. 479 
LEGAL NOTEs :— 

General Electric Oo. ve. Frank Z. Maguire of a.... 479 
LITERATURE :— 

Brunor's The Practical Electroplater i 479 
INVENTORS’ RECORD :— 

Classified Digest of U. S. Electrical Patents Issued May 22, 1894........... 481 


TRADE NOTES AND NOVELTIES AND MECHANICAL DEPART- 

MENT :— 

D’Arsonval's Horizontal Magnet Instrument. 481 

Weston Engines.—Electric Appliance Coo 

May’s Revolution Counter (iustr.).—New General Electric Wiring Ap- 

pi GG l...... etn 

ter Enamel Rheostat Co. — Western Notes. - New York Notes. 

ew England Notes. 


Seeeetooseseeetaseeseeveeoneeeersreseseteaeeeneceseartees eee 


THE ELECTRICAL ENGINEER. 


[Vol. XVII. No. 317. 


UNIPOLAR MACHINES. 


HERE are perhaps few designers of dynamo electric 
machinery who have not at some period of their 
career tried their hand at unipolar dynamos ; and the con- 
tinuously recurring attempts in this direction have been 
looked upon as a sort of electrical measles, to which all 
workers in this branch are subject, but which usually pass 
off with comparatively little harm and thereafter grant each 
patient immunity from a similar attack. It must be 
confessed that there is some justification for this general 
pessimistic belief when viewed in the light of the actual 
results thus far obtained with this type of machine, but it 
by no means follows that the non-success of the past must 
be considered as governing the future for all time. New 
light is constantly being thrown on the behavior of iron, 
and to say that we have reached finality in dynamo design 
would be to ignore many experiences in a field which has 
even during its short period of active existence seen the 
most violent changes. If we inquire into the reasons for 
the lack of attention devoted to unipolar machines, it will 
be found that the most potent probably is the low k. M. F. 
developed by them. The simplicity and cheapness 
of the unipolar dynamo being conceded, it was indeed 
well worth while to inquire whether the low x. M. F. 
was an insurmountable obstacle; and we are glad to 
see that the subject has been taken up by so able and con- 
servative an engineer as Prof. F. B. Crocker in connection 
with Mr. C. H. Parmly. The results arrived at by them, 
as embodied in their Institute paper, printed elsewhere in 
this issue, are deserving of the closest study. They show 
in effect that the limitations to k. M. F. are more imaginary - 
than real and that machines for lighting and power dis- 
tribution can be constructed having sizes and speeds well 
within practical limits. Indeed, the actual examples given 
by the authors may be said to be little short of startling as 
to the possibilities of the unipolar machine. The old 
objection frequently raised as to the difficulty of taking off 
the enormous currents generated by these machines is 
another of those alleged evils which a bold and original 
designer will probably sweep aside at the first attempt. 
The absence of the commutator, and of copper, from the 
design of such machines, must appeal strongly to the manu- 
facturer as well as to the purchaser, so that on this score 
alone, if on no other, they would seem to deserve more 
serious consideration than has been bestowed on them 
hitherto. Some difficulties, of course, may be expected to 
be encountered, but there are probably none which cannot 
be overcome by a little practice in operation. 


A NEW BASIS OF TELEPHONE RATES. 


It is understood that the Metropolitan Telegraph and 
Telephone Co. of New York, is about to introduce a new 
system of telephone tolls, somewhat similar to that which 
has been in use at Buffalo, and which is in Europe, we be- 
lieve, known generally as the Swiss system. The com- 
pany proposes to maintain the present rate of $240 per an- 
num for unlimited service with the best apparatus, but it 
annexes to this flat rate service, a toll scheme which will 
certainly be more equitable to small users and give every- 
body who needs the telephone a chance to install it. This 
second scale includes instruments at $150 a year, and the 
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subscriber can have 1,000 talks for that amount. If he 
exceeds that number the first 100 will cost him $12, and 
so on. Besides this, if two men go on one line, the rate 
on the second scale will only be $100 each for nearly the 
same amount of service, or 700 messages. 

Such is the broad plan, to take immediate effect on all 
new contracts and it will be very interesting to see how it 
works out. There seems no reason to apprehend anything 
but success. Probably the public appreciation of the toll 
stations has had a good deal to do with the adoption of 
this plan, which it should not conflict with but supplement. 
We expect to see, in reality, a further rapid extension of 
the pay station service. 


A 200-ARC LIGHT MACHINE. 

THE description of the new Excelsior 200-arc light ma- 
chine contained in this issue is a good indication of the 
steady march towards increase in the size of units in cen- 
tral station apparatus. Whether it will be found practi- 
cable to still further increase the capacity of are lighting 
machines must be left to experience, for even if the poten- 
tial of such machines could be safely carried higher, the 
question of line insulation in cities, tapped at frequent points, 
must evidently be taken into consideration, more particu- 
larly where cables laid in underground ducts are employed. 
The success of the Hochhausen machines operating at 10,000 
volts would seem to make it worth while to inquire to 
what extent such machines could be employed for long- 
distance power transmission. A plant of this description 
operating at 6,300 volts with 44 amperes continuous cur- 
rent has been in operation at Genoa for some time with 
good results, and there are not a few who still cling to the 
belief that the continuous current may yet find a place in 
long-distance transmission. 


NEW YORK’S HOPES OF RAPID TRANSIT. 

Tux fact that Governor Flower has signed what is 
known as the Chamber of Commerce bill, has revived 
hopes in many quarters as to an early solution of the rapid 
transit problem in New York. The bill creates a new 
commission but as a matter. of fact the new body can do 
little or nothing until a popular vote next Fall has decided 
the question whether or not the city shall raise millions of 
money for this gigantic enterprise; whether or not in fact 
the principle of municipal ownership shall be tried in com- 
bination with the principle of private lease and operation. 

There are several features in the bill that will prove 
difficult of realization, and it is very likely that the con- 
stitutionality of the measure as a whole will soon be tested 
in the courts. The elevated road company may also have 
something to say in this direction. In the meantime, elec- 
trical engineers who are ready to build the road, overhead or 
underground, must, like the public, possess their souls in 
patience. That the road will be electrical is admitted; but 
its building is not so near an event as one would like. 


ELECTRIC LAUNCH ACTIVITY. 


The coming of spring has brought with it a most hope- 
ful activity in the electric launch field. The example 
afforded at Chicago last year, on the World’s Fair waters, 
has not been lost or wasted. Several cities are now about 
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to start storage battery fleets, and in other places the work 
has actually begun. At Altoona, the first boat has been 
started on an artificial lake of 13 acres, around which the 
trip of 7 minutes is patronized by hundreds of people daily 
at 10 cents each. At New Haven, Lake Saltonstall, a 
beautiful sheet some 34 miles long, is being equipped, and 
a fare of 20 cents per trip is easily obtained. At Mil- 
waukee three boats have been put on the Milwaukee River. 

In all these and other cases, the current from the trolley 
road is used to charge the batteries with, but it is done by 
It seem to us 
that the proper thing would be to step the current down 
with the help of a motor generator or “dynamotor ” of 
good design, and that in this new field of locomotion the 
street railway companies can then earn a handsome summer 
income. 


INDUCTANCE AND REACTANCE. 


The American Institute of Electrical Engineers which 
has already done yeoman service in securing the adoption 
of definite terms for several electric and magnetic quanti- 
ties formerly expressed in a roundabout way, has again 
done good work in this direction. At the Philadelphia 
meeting it was voted to adopt the term “ inductance” to 
signify what has heretofore been known as the coefficient 
of mutual or self-induction. The term “reactance” was 
also adopted, being defined as that quantity in an alter- 
nating circult whose square added to the square of the re- 
sistance is equal to the square of the impedance. We have 
heard much of late on the apparent burdening of electrical 
nomenclature with new units, but a little consideration 
will show that, far from acting as a drag, these units, once 
thoroughly comprehended, serve to bring out clearly and 
to fix in the mind fundamental points in the theory and 
practice of designing modern electrical machinery, more 
particularly that of the alternating current type. We be- 
lieve these new terms will find general acceptance, one in- 
deed being already firmly established in the vocabulary of 
English electrical writers, namely, “inductance.” 


Electrical Engineer Leaflets. 

In response to many inquiries on the subject, we have 
printed for general information, as a guide to their nature 
and scope, one of the Electrical Engineering Leaflets in the 
important series prepared by Messrs. Houston and Ken- 
nelly. We may also direct attention to the prospectus 
printed in our advertising pages. 


ELECTRIC POWER TRANSMISSION IN FRANCE. 


United States Consul Whiley of St. Etienne, France, has made 
a report on the extent to which electricity is applied to the indus- 
tries of that city of 133,000 inhabitants. The Edison Electric Co. 
has, he says, established an elaborate electric plant on the River 
Loire, at the foot of a picturesque village, St. Victor-sur-Loire, 
situated about 8 miles from St. Etienne. A waterfall of 900-horse 
power sets in motion three turbines which transmit current 
through four cables, 7 millimetres in thickness, to its destination. 
Over sixty looms are now in operation worked by electricity 
furnished by this company, and a great increase in the number 
during the next six months is anticipated. There are 18,000 looms 
in St. Etienne the greater number of which are owned by the 
individual weavers and worked by hand in their own houses. 
One weaver who is the owner of two looms driven by electricity 
says that he can turn out 25 per cent. more work than formerly. 

Near Grenoble, in the department of Isere, electric bleaching 
of paper pulp is extensively resorted to in the paper mills, while 
at Lancey, there is a paper factory worked entirely by electricity. 
The current feeding a motor of 200 h. p. is transmitted from a 
dynamo 5 miles up the river. 
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ELECTRIC HEATING FROM THE ENGINEERING 
POINT OF VIEW. 


BY W. 8. HADAWAY, JR. 


In considering the generation of heat by electricity it has been 
customary for electrical engineers to regard this product as waste. 
The question arises whether this form of energy, which is always 
an adjunct to other forms of electrical action, in a greater or 
lesser degree, may not be utilized for commercial applications of 
heat, either in itself, or by using the same source of supply for 
this purpose directly, when not in use for light or motive power. 

e present system of incandescence lighting is a typical ex- 
ample of electric heating. A carbon filament of high resistance 
in a medium of small heat capacity is employed, and the energy 
localized at high temperatures to produce what is popularly 
termed ‘‘ white heat,” about 95 per cent. of the energy used pass- 
ing off directly as heat, and the balance as light. Considered in 
terms of efficiency, incandescent lighting utilizes only about 5 per 
cent. of the dynamo output. 

We are familiar with the value of the by-products from the 
destructive distillation of coal when used in the manufacture of 
illuminating gas. Heat from electricity cannot be classed as a 
by-product, for every manifestation of energy from electricity 
has an exact mechanical equivalent; but we should more carefully 
examine the factors entering into the production of electricity to 
apply the heat from electricity iteelf to useful work and utilize 
more economically the enormous heat wastes from the fuel 
burned in its generation. 

More and more attention is being given to heat engineering in 
connection with steam electric plants. For economy of operation 
it is as necessary to regard electric plants as heat plants, as it is to 
recognize in solar action the origin of all our sources of heat. 
Where engineers are striving for highest effects in lighting and 
power, we can trace a clepostace to consider the heat efficiency of 
secon importance. In heating by electricity, on the other 
hand, all the CnaT generated is expressed in terms of the same 
mechanical equivalent, and properly treated on an engineerin 
basis, will undoubtedly aid in the more effective utilization o 
fuel. Inspection of the figures presented before the National 
Electric Light Association, giving the equivalent in watts of a 
pound of coal is strong proof of the statements just made. One 
factor frequently overlooked in this connection is the time of oper- 
ation, and the contour of the load line. There are few electric 
street railway companies that could exist if they had to charge to 
their operating expenses power generated at the average cost 
shown in the statistics of electric light stations. 

In entering upon a discussion of electric heating as the art is 
to-day, we have three sources of supply to consider. First: The 
street railway plants in which the power is figured at a compara- 
tively low rate. Second: The electric lighting plants in which the 
power is figured at a comparatively high rate. Third: Isolated 
plants in which power is figured at cost and which in most cases is a 
clear gain on money invested for light and power purposes. In the 
first case the introduction of electric heating does not affect the time 
of operation and offers no direct aid in increasing working effici- 
ency. In the second case the introduction of electric heating 
increases the period of output, is utilized most extensively at 
period of least 1 load and consequently increases the work- 
ing economy of the plant. 

Technically as compared with heat energy, electricity is high 
potential kinetic energy. In the ordinary processes of concentra- 
tion from burning coal we lose 93 per cent. and secure for useful 
work, capable of transference from source of supply, 7 per cent. 
For commercial practice in heating processes we have to balance 
85,000 units of heat on the one hand with 2,565 heat units on the 
other, and determine whether the concentrated form for high and 
low temperature work, with its comparatively small quantity 
5 sufficient value, by reason of its high potential form to 

commercially comparable with lower potential forms, but 
greater quantities. 

The common method of securing high temperatures is by the 
application of flame. For proper combustion the ordinary flame 
has to be supplied with abundance of air or oxygen. The products 
of combustion pass off at high temperatures, setting up convection 
currents which materially lower the potentiality of the heat. It 
has been shown experimentally that the heat units per pound of 
complete fuel, the tests including coal, coke, petroleum, wood, 
illuminating gas and gun powder, are practically the same. From 
fuel burned directly the highest absolute temperature we can hope 
to attain is nearly 4,000 degs. Fahr. and the efficiency will not 
exceed 87 per cent. 

With electricity as the source of heat the temperatures attained 
are only limited by the cohesion of matter. There are no excessive 
waste convection currents; the heat can be applied to a properly 
selected centre of distribution, and radiated equally in all 10 
tions from the centre. It is this feature of localization that com- 
mends it as beat supply in domestic use and a vast number of 
industrial operations. 

1. Abstract of a Paper read bef New 
8 ie Ma 10, icon before the York Electrical Society at 
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There are three methods by which electricity may be employed 
for heat pur . 

1. Directly,—the entire heat being supplied by degrading elec- 
tricity through a resistance. 

2. Indirectly,—electricity being employed as an agent in operat- 
ing a heat engine. 

3. In combination,—the heat of resistance raising a combus- 
tible to the point of ignition. 

Heat generated by the first method is generally applicable to 
localized heating at high temperatures and in some instances to 
diffused heating, which will be cited further on. The second 
method is applicable to that class of work where large quantities 
of heat are required at comparatively low temperatures as in house 
heating. The third method is used in high temperature furnaces 
for muffle and crucible work, where a considerable quantity of 
heat is wanted at a very high temperature. Ishall contine myself 
in this paper to consideration of the first method. Practically 
little or 1 has appeared in commercial work of the second 
method, thou its importance in the development of water 
powers, as at Niagara for instance, is well nigh incalculable. 

We have already seen that we have three sources of supply of 
electricity available at present: Street railway power stations, 
electric light and power stations, and isolated plants, and it is on 
the circuits of these stations that we must look at the outset for 
the applications of the first method of heating. On street railway 
power circuits, the only application available on a large scale, out- 
side of electric welding, is in car heating. 

A great deal has been said concerning this method of car heat- 
ing that is misleading. It has been stated that electric railway 
companies could get a better income by selling their power at 2 
cents per kilowatt and heating their cars by stoves. A report 
written for the Street Railway Convention Tast Fall, urged the 
reference to electric heaters. 

n heating public buildings, schools, steam cars and dwellings 
we have reached the point where an equable diffusion of heat is 
demanded, as it is safer, more comfortable, and conduces to better 
general sanitary conditions. This distribution of heat either by 
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adoption of stoves in 


steam or hot water or hot air is easily and economically arran 


where the space to be heated is large. But in a street car where 
red space to be heated is relatively small such systems are not 
easible, 

The very fact that makes the operation of an electric street 
railway possible, makes it possible to secure an equable diffusion 
of heat by the use of electricity. We find power figured as low as 
$2.00 H. P. per month and the figures given as the cost pe 
car mile” in many instances ap to be figured on a basis as low 
as this. An expenditure of 100 watts per sq. ft. bronzed or dull 
black radiating surface will maintain that surface at 185 degrees 
Fahr. above the surrounding air. The area of radiating surface 
for proper heating will of course vary with the size of the car and 
latitude. In cars heated the past winter. 27.5 aq. ft. surface were 
found sufficient to properly warm a well built 20 ft. car. 

On a basis of $2.00 per H. P. per month, the cost of operation 
would be about 27 cents per day. But in practice it was found 
unnecessary to run more than half the radiating surface provided 
a considerable portion of the time, bringing the average operating 
cost at about 20 cents per day. In other words in this case we 
secured a proper diffusion of heat by electricity and cost of opera- 
tion was only 20 cents per day, while it is conceded that a stove 
will cost 15 cents per day to operate. The difference between the 
two costs surely does not compensate for foul smelling cars, un 
evenly heated, and a menace to health as when heated by the 
slightly cheaper stove. 

There are many forms of car heater upon the market, but we 
have seen that diffusion of heat is one of the chief prerequisites of 
an electric heater in operation. It will generally be found that 
the heater which fulfills this requirement most completely is the 
more economical in operation. The greater the expenditure of 
energy by radiation and the less by convection currents the bet- 
ter. A convenient form in practice is a thin iron pipe witha 
properly insulated and distributed resistance on the inside, at- 
tached to the riser beneath the seat, and heated to about 185 de- 

s Fahr. Of course if cars were subject to no draughts one 
form of heater would ultimately be as good as another with same 
energy expenditure. But thermometers placed in various parts 
of acar frequently show differences in temperature of 5 degrees 
Fahr. and while, as a usual thing in space heating, the hotter the 
source the greater the efficiency, in car heating the greater the 
percentage of heat we can diffuse in the body of the car, in prefer- 
ence to the monitor, the better. 

I therefore claim for the electric car heater the same high 
grade heating results in small draughty cars as we secure in care- 

ully arranged heating plants of large dimensions; a large quantity 
of air moderately heated and consequently good ventilation. 
These factors warrant the use of electric heaters in preference to 
stoves even at a very largely increased cost. 

The main sources of supply of electricity for industrial and 
domestic applications are the electric light and power stations and 
isolated plants. It isin conjunction with the use of the station 
equipment for lighting and power that electric heating develops 
maximum station efficiency. 1 have already alluded to the in- 
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efficiencies of these stations as reported recently before the 
National Electric Light Association. Careful study of the reports 
of the Massachusetts State Board of Gas and Electric Light Com- 
missioners gives us the practical results of this manner of opera- 
tion. These reports show that the money invested in electric 
stations, and particulary the amaller ones, is not properly remun- 
erative. 

Professor Thurston shows an ave boiler efficiency of about 
65 per cent. as the results of many series of tests and some very 
good boilers have been found to exceed seventy per cent. efficiency. 
The efficiency of a perfect engine working between the boiling 
point and the freezing point of water is 4/3. In practice it is im- 
possible to keep the condenser at a much lower temperature than 
110 degrees Fahr., which at average pressure gives a theoretical 
efficiency of about one-fourth. In practice one-half this efficiency 
is rarely exceeded, showing that as a heat transformer, an engine 
has a value of only about one-fifth that of a boiler. 

Considered then as a heat station, we should use electricity for 
temperatures from 300 degrees Fahr. upwards and both live steam 
and exhaust steam for temperatures below this limit. The best 
figures of operation I have found are results obtained in England, 
which show a E. P. hour on consumption of 1.8 lbs. coal per hour, 
or a heat efficiency reckoning from coal, of practically 14 per cent. 
The average of what is commonly called good practice is about 
seven per cent. Obviously in station practice high prices must be 
obtained for energy sold and the average figure found is $150 per 
electrical H. P. per year, as against the mill practice ranging 
from $18 to $35 per E. P. year. Of course transmission losses 
and fixed charges on electrical part of equipment should be 
counted in. 

On an average I find that the electrical H. P. hour costs four 
times what the mechanical E. P. hour is sold for. Large dynamo 
efficiencies exceed 90 per cent., showing that this excess charge 
must be due, conditions being equal, to a variable load line of ex- 
treme irregularities. We have as yet insufficient data from 
industrial and domestic n of electricity for heating to 
construct a representative load line, but we know that time of 
maximum cooking is at time of least lighting, and vice versa, and 
that industrial applications of heating by electricity are a supple- 
men motor load. 

We have seen that electricity generated from coal represents a 
heat efficiency of about 7 per cent. In practical applications 
therefore, we are limited to work where high constant tempera- 
tures are a desideratum or where present efficiency of fuel is less 
than this flgure. The most complete published tests regarding 
efficiency of the common house range of which I am aware were 
published in Science for September 15, 1893. The author gives 
resulta of a long series of tests. In summarizing, the total cooking 
efficiency is given as 2.7 per cent. and the total all-day efficiency 
plus water heating efficiency as 4.2 per cent. These figures have 
been closely confirmed by lish observers and 4 per cent. may 
poi be regarded as a good working value for average range 
efficiency. 

We #4 that notwithstanding great inefficiencies in operation, 
electricity can be delivered at a rate of 7 per cent. efficiency from 
central stations as against 4% from coal directly burned in ranges. 
If we could eliminate the water boiling factor electricity for cook- 
ing would be far cheaper than coal or gas. This difficulty in 
practice will have to be met by a water heater, heated directly by 
coal. It is this difficulty in the application of heat of simple re- 
sistance for cooking that causes me to look with confidence tow- 


ards thermo-electric devices in which electricity is derived di- 


rectly from heat and the diffused or scattered heat utilized in water 
heating for house warming, baths and cooking. If my data is 
correct these devices are already made in France with an electri- 
cal 5 exceeding four per cent., which with the water 
heating device added will bring tho total heat efficiency to prac- 
ticable figures. 

At the outset cooking by electricity will generally be found 
more expensive than cooking by coal. But the advantages at- 
tendant upon its use compensate for a wide disparity in price. I 
have been assured by a representative hotel man that if the cost ex- 
ceeds coal cost four times, hotels will use electricity in cooking on 
account of cleanliness, facility of regulation, constant tempera- 
tures, cooler kitchens and better general work. 

Installations of cooking ap tus demonstrate the success of 
electric cooking both as fecarda Gost and simplicity of operation. 
An installation in this city operating since Jan. 1st has proven 
conclusively that theoretical deductions are not far-fetched and 
that electric cooking can no longer be regarded an experiment or 
a fad. This plant consists of an oven of two compartments, broiler 
of three sections, pore stoves of various sizes, teakettle and 
farina boiler, which have heaters directly attached to them, and 
plate warmer. The cooking operations are carried on beneath a 
hood ventilated by a fan driven by a motor, and the kitchen is 
very comfortable as a dining room. At the rate of five cents per 
horse power hour the cost per person per day is about two cents. 
At the rate of 254 cents H. P. hour, which may be considered 
a fairly representative Pree from water power stations, cost per 
person per day would be about one cent and from an isolated 

pre directly operated, cost per person per day would be about 
cen 
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Cooking by electricity will be found of greatest convenience 
during the Summer and it is at this time that the central ‘station 
has least load for lighting, showing again how a careful study of 
heat conditions will increase working economy. In fact a central 
station, burning large quantities of fuel, can supply a community 
with all its heat, both Summer and Winter, at a profit, and the 
character and size of these stations at present bear to future de- 
velopments in this line about the same relations as an artesian 
well to a complete system of water supply. 

I have read a great many able papers on the value of using ex- 
haust steam in space heating in preference to heating feed water, 
but engineers are loath to undertake to supply more than one com- 
modity from the same source. It seems incredible that with the 
excellent results demonstrated in practice, we see so little space 
heated by exhaust steam, from electric light stations. By usin 
electricity for high temperatures and exhaust steam for diffused 
heats a total heat efficiency of 35% is practicable, and with light, 
power and heat of varying 5 from the same source, capi- 
tal invested in stations will be found more remunerative. 

The use of the simple heat of resistance for room heating is ` 
hot generally economical except in a case like car heating where 
heat transference by electricity satisfies other requisite conditions 
than can be supplied by heat of fuel directly used. Heating by elec- 
trical resistance is essentially heating by friction aad no one 
would think of setting up a steam engine or water wheel with a 
brake on the fly-wheel to heat a building. 

On a large scale the indirect application of electricity is the only 
feasible way of employing electrical energy in this work. We find 
in practice however, a surprisingly large number of places where 
a simple electric heater is of greatest convenience as auxiliary 
to other methods of heating. Noone can foretell how far this 
pero will extend as the convenience of electric heaters become 

tter known and the cost of electricity cheapens. Every electri- 
cal engineer knows that in practice apparatus of highest efficiency 
oftentimes meets with poorer success than less efficient apparatus, 
because more than one requirement has to be fulfilled and so in 
direct electric heaters a heater for occasional use is being found of 
great value notwithstanding relatively great cost of operation. 

It is frequently stated that heating buildings by electricity 
generated by water power is practicable. For space heating coal 
at $5.00 per ton burned under a good boiler and distributed 
throughout building by direct steam, is on a parity with the elec- 
trical horse power at $4.00 year. I know of no instances 
where power can be sold at this rate; in fact interest cost on 
electrical plant usually equals this figure. In some places, as in 
Southern California, where its use is for warming in distinction to 
heating, it has been shown feasible to use water power for room 
heating, and in fact in heating small offices, bath rooms, bed 
rooms, etc., direct electric heaters are coming into considerable 
use. We may term them all, however, special cases, but may 
fairly state that in communities of like character the extent of 
use will be directly proportional to relative costs of electricity. 

In the operation of isolated plants in mills, hotels, eto., electric 
heating will open up a multiplicity of applications so that we 
may expect elimination of flame for heating as well as lighting. 
In hotel work we have probably the opportunities for most econ- 
omical utilization of fuel as well as materially improving exist- 
ing conditions. Using electricity for boilers, fat friers, griddles 
and ovens, and live steam for kettles and pots, and exhaust steam 
for heating steam tables, coffee urns, etc., and surplus for room 
heating in winter and feed water in summer we approach com- 
plete practice. 

By immersion heaters we may heat all sorts of fluids and 
bodies that liquify at temperatures not exceeding 500 F. There is 
found to be absolute safety, easy heat variation, proper diffusion 
for uniformity of temperature and economy in this practice. In 
fact the industrial applications of electricity as a fuel appear 
almost unlimited, and even at the high cost per heat unit com- 
monly charged electrically heated apparatus is rapidly coming 
into use, 

In the foregoing I have shown the limitations and possibilities 
of useful work from heat transference by electricity. We have 
seen that the field of use is an actual one on questions of efficiency, 
equable distribution and convenience. The value of high poten- 
tial heat energy to central station men has been poin out. 
Electric heating should be recognized in central station work as 
an additional outlet for power and grasped and exploited as such. 
It was not simply the desire for electric lights that induced so 
many people to use them; but an aggressive campaign on the 
part of the station men as a source of revenue. With electric 
heating apparatus some of the most progressive will have it any- 
way ; but in summer work, its value will be fully shown only by 
a determined effort to sell current to restaurants, cafés and 
dwellings. The manufacturer cannot be expected to do this 
work; but by proper coöperation good results will be reached of 
value alike to the manufacturer, central station and customer. 


H. S. Wynkoop, M.E., has been appointed inspector of gas 
and electric lights for the city of Brooklyn. He will, however, 
retain his connection with the Electrical and Mechanical Engineer- 
ing & Trading Company, of 89-41 Cortlandt street. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


THE JOHNSTON RAIL BOND. 


WHILE the value of a good ground return circuit for electric 
railroads was early recognized by electric railway companies, the 
absolute necessity therefor has only comparatively recently been 
brought home to electric railway managers. Our columns have 
recently contained numerous references to the destructive electro- 
lytic action which attacks metallic pipes operated underground in 
proximity to railway circuits, and electrical engineers them- 
selves are now no longer justified in denying this action, which at 


have ten times the area of the conductor to which contact is 
made. It was to insure this increased contact that Mr. A. Lang- 
staff Johnston designed the rail bond illustrated in the accompany- 
ing engravings,and which represents the experience gained by him 
in seven years’ experience in electric railway work, beginning with 
the installation of the poneer Sprague road, at Richmond, in 1887. 

In the Johnston rail bond all rivets are avoided and the bond is 


applied to the rail by means of two nuts, shown in Fig. 1, which 
are applied to the ends of the bond, as shown in Fig. 2, The web 
of the rail is perforated by a taper hole, and after 


e insertion of 


Fic. 2.—THE JOHNSTON RAIL BOND. 


first was thought to be problematical. To keep the current as far 
as possible out of the ground ought therefore to be the aim of elec- 
tric railway engineers. 

In addition to this objection there are other serious defects 
which a bad return circuit gives rise to, and among them, a low 
potential on the line. With the E. M. F. low, the current required 
to operate a car is considerably increased and this increased cur- 
rent is frequently beyond that for which the motor is designed. 
The result is, burnt-out armatures and frequent repairs—not to 
speak of the heavy drain on the coal pile at the station. 

In the vast majority of cases the rail itself is of sufficient sec- 
tional area to back safely all the current required for the 
operation of a road, and it follows, therefore, that if the current 
can be confined to the rail exclusively, no destructive external 
effect will be encountered. Unfortunately, however, tracks in- 
clude rail joints and this has thus far stood in the way of a reali- 
zation of the ideal track return. To make the track as far as pos- 


Fids. 1 AND 8.—THE JOHNSTON RAIL BOND. 


sible of continuous and uniform conductivity, rail bonds have 
been introduced in the past, which have, without doubt, consider- 
ably increased the effective carrying capacity of the rail. 

By making the sectional area of the bond itself of sufficient 
carrying capacity to take care of all the current returning to the 
station, the necessary condition for conductivity would at first 
sight seem to be fulfilled; but further consideration will show that 
another element enters here which seems to have been overlooked 
in the past, and that is, the nature of the contact between the 
bond and the rail. 

The usual method employed is to rivet the bond, or to 
use channel pins; but with such devices, evidently, the 
contact obtainable is only equivalent to that of the surface 
area of the hole in the rail. Now it is well known, that 
in order to insure full carrying capacity a contact ought to 


the bond the nuts are screwed up tight and force the tapered nut 
into the hole, as shown in Fig. 8. 

It will be evident that the increased diameter of the hole in the 
web together with the faces of the nuts, gives an area of con- 
tact far in excess of that of the cross-section of the bond itaelf, 
and in the present instance the dimensions have been so chosen 
that the surface in contact with the rail is twelve times the cross- 
section of the bond. 

The size of the wire used in connection with the Johnston bond 
can of course be varied at will, those nearest the power house 
being made angor to take care of the increased current at that 
point; this can be done, however, without altering the bond nut, 
all that is necessary being to tap ìt to the size of wire desired. 

The Johnston rail bond is made by the Car Equipment Co., of 
741 Drexel Building, Philadelphia, Pa. 


THE THREE-WIRE TROLLEY SYSTEM AT PORT- 
LAND, ORE. ! 
BY A. C. BALCH. 


THE street railway systems of Portland, Oregon, receive the 
greater part of their power from the Union Power Company. In 
order to obtain cheap fuel, the station of the Union Power Com- 
pany was placed near a large saw mill, and the refuse from this 
mill used. The distance between the station and the centres of 
the systems supplied with power is about three miles and, at 
times, the load upon the station approximates 1,500 horse power. 
Early in the course of estimating the probable cost of installing 
the electric systems, it became apparent that if the station were to 
be placed near the saw mill, to take advantage of the cheap fuel, 
the extra cost for feeders would be considerable. To reduce this 
cost it was decided to adopt the three-wire system of distribution. 
This had been shown to be a success in lighting work, but had not 
been previously tried in the actual every-day operation of street 
railways, at least so far as was known to the writer, who was the 
engineer in charge of the installation of the station. There is now 
no doubt of its entire success, as the plant has been in operation 
on the three-wire plan more than two years without any delay 
whatever, chargeable directly or indirectly to its use. Further, 
a direct illustration of one of its advantages was had as follows: 
Part of the system supplied with power was in readiness and in 
use some months before the whole system was completed. This 
section had eleven double reduction Sprague motor equipments 
in N and the feeders supplying the power were arranged 
on the ordinary plan for railway operation, but were calculated 
to run seventeen cars after the whole system should be completed. 
As the feeders were figured on the three. wire basis, it was found 
necessary to run the oar at the generators at 600 volte, and, 
even then, at times, the voltage on the line fell to 350 volts. When 
the whole system was put in operation no change was made in the 
number or arrangement of the feeders for this section, the six 
cars were added, the voltage at the generators was lowered to 550, 
and yet the voltage at the cars never fell below 450 volts. 

At the Washington convention of the National Elec- 
tric Light Association, Mr. J. H. Vail read a paper advocat- 


1. From the Street Ratlway Review. 
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ing a complete metallic circuit for street railways. His 
plan involves the use of track feeders. The three-wire plan 
e Om pugne his results with a saving in wire of over fifty per 
cent, 

_ Several companies operating water works in cities where elec- 
tric traction is employed have complained bitterly of the electro- 
lytic action caused by stray currents, or the use of the water pipes 
as an additional ground. In answer to a query from Omaha 
water works officials, as to the methods employed in Portland to 
obviate the pitting caused by electric action, the superintendent 
of the Portland company replied that no such trouble had oc- 
curred. The reason for this is, that the return circuit is all cop- 
per, and there is a pressure exerted to make the current take this 
path in preference to the water pipes. 

The wiring of the car, the overhead construction, the track, in 
short all the installation outside of the power house is done ac- 
cording to ordinary two-wire usage. Each feeder, or set of feed- 
ers, supplies a section. This section is insulated from the adjoin- 
ing sections. The track is the neutral. Alternate sections are of 


TROLLEY WIRE SECTIONS 
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opponi te polarity and there is a difference of potential of 1,100 
volts between the sections of trolley wire. The station installa- 
tion is according to ordinary three-wire lighting usage, except 
that no compensating or potential regulating devices are used on 
the feeders. 

The operation of the dynamos does not differ from the opera- 
tion of the same machines in ordinary railway usage. 

Among the advantages over the present two-wire usage are 
fifty to sixty per cent. saving in copper for installation, no elec- 
trolytic action on gas or water pipes, and a complete metallic cir- 
cuit. To offset these manifest advantages, the writer has yet to 
discover a single disadvantage, although the system has a 
two years’ trial in all kinds of weather and under all the con- 
ditions met in street railway work. 

In conclusion, the three-wire system seems peculilarly adapta- 
ble to installations in cities like Philadelphia, where, in many in- 
stances, single tracks are laid in parallel streets; to double track 
roads, using a pole between the tracks to support the trolley wires 
and with slight modifications to long distance suburban lines. 


ELECTRIC RAILWAY FROM NEW YORK TO WASHINGTON. 


A BILL permitting the construction of an elevated electric rail- 
way between Washington and New York, has been introduced in 
the House of Representatives, at Washington, by Mr. Catchings, 
of Mississippi. It is designed to run trains at the rate of 120 miles 
an hour over this road, The company is to be capitalized at 
$15,000,000, and the charge for transporting passengers is not to 
exceed two cents per mile. The National Rapid Transit Co. pro- 
poses to build the road, but does not unfold any very definite 
scheme. Among the well-known men interested are: S. M. Bryan, 
nage Disston, V. D. Stockbridge, Moses Sweetser and Noah 

. Jeffries. 


THAT $50,000 TRACTION PRIZE. 


In your issue of May 16th you state that the State Railroad 
Commissioners have now been authorized by law to act as the 
authority to award the $50,000 prize offered by the Metropolitan 
Traction Co. I desire to refer you to an interview with J. D. 
Crimmins, which appeared in the New York Herald May 8rd, in 
which he is made to say as follows: Nothing having been ac- 
complished by February Ist, and as our $50,000 offer no longer 
held good * * wo start out on a new tack.” It appears that 
this law might as well be left off the statute books. 

For myself I have believed from the first perusal of the require- 
ments for the obtaining of this prize that the offer was not made 
in good faith. Capitalists have obtained a complete knowledge of 
nearly every possible way of running an electric road without the 
trolley wire at no expense to them but simply by the use of a 
colossal bluff. 
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This is the position that Mr. Crimmins is now in and he must 
remain guilty of having resorted to a trick, or renew this prize 
offer by extending the time at least one year from date, and the 
money had better be put in some disinterested party’s possession, 
else he will fail to reach some practical scheme for running his 
cars other than with a overhead trolley. 

F. MANSFIELD. 


PHILADELPHIA, Pa., May 19, 1804. 


STREET CARS WITH BUTTONS. 


Some of the électric railway companies in the state of Kansas 
have equipped their cars with push buttons for the convenience of 
passengers wishing to attract the conductor’s attention. It is 
easier to press a button than to pull a strap and more in accord- 
ance with the spirit of electric progress. 


LEOAI. N OTES. 


GENERAL ELECTRIC CO. vs. FRANK Z. MAGUIRE et al. 


Vice Chancellor Bird has granted an injunction against Frank 
Z. Maguire, Frank A. Magowan, and others of this city at the 
suit of the General Electric Company, which seeks possession of 
one-half of $150,000 of the common stock of the Trenton 
Light and Power Company which stock, it is claimed, was issued 
to Maguire and Magowan at the time the new electric light com- 
y started by them consolidated with the People's Electric 
ight Company under the name of the Trenton Light and Power 
Company. The injunction restrains the disposal of this stock until 
the Chancellor shall decide as to whether the complainants are 
entitled to any relief or not. The bill of complaint states that 
through Maguire, notin hisindividual capacity, but as agent of 
the General Electric e and therefore under an agreement 
between Magowan and self to divide the profits, the company 
is entitled to one-half of the $150,000 worth of stock issued to 
them on account of the new company. 


LITERATURE. 


The Practical Electroplater. By Martin Brunor. Cloth and mo- 
rocco. 298 pages. Many Illustrations. New York. Emile 
Brunor. Price $10. 


The plater’s art was one of the first in the electrical field and 
now has a well-established place. Many electrical engineers en- 
grossed with more recent developments do not give it a very 
prominent place in their thoughts and are certainly not very well 

uainted with its literature. In fact, that so extensive an in- 
dustry should be so little represented by new and available books 
on the subject is rather remarkable, especially when we remember 
that modern electric lighting grew largely out of the work that 
such men as Brush, Weston, Wallace and Hochhausen had done 
in the electroplating field with their earlier dynamos. There cer- 
tainly has of late been a real and crying need for a practical 
treatise on the art, something that plain, everyday platers could 
study with ease and make their own. We are glad to know that 
some electrical engineers have in recent years been paying closer 
attention to plating, typing and deposition problems, but none of 
them has favored the public with any kind of help in dealing with 
the details of the art. At this stage, Mr. Martin Brunor, a well- 
known plater in New York, has come forward, and in the present 
handsome volume has given to his brethren the fruits of twenty 
years of practice, study, experience, observation and 5 
Whatever might be the defects of such a book, its merits could 
not but be considerable; and while the price seems high, we can 
readily believe that it will be worth its weight in refined gold to 
those who wish to do good plating work. As Mr. Brunor says, 
very frankly, he appeals to the worker and plater rather than to 


the scientist, and his pages are filled to overflowing with that solid, 


well digested data that every master of his trade must be in pos- 
session of if he would achieve the highest possible success. 

All classes of work are carefully touched upon and dealt with, 
and formulas for solutions are abundant under all the heads of 
gold, silver, copper, nickel,-bronze, brass, etc., and partially com- 
pleted metal work for oxidizing and many special. topics are dis- 
cussed that we have never seen handled before, while others more 
familiar are treated in a very satisfactory, thoroughgoing style. 
Mr. Brurfor moreover is generous in the credit given his collabo- 
rators, including Mr. P. M. Furlong, Dr. W. H. Wahl, Prof. 
Crocker, Dr. S. S. Wheeler, Mr. J.Swinburne and other technical 
experts. It would be impossible without devoting several pages 
to it to go into the dotails that Mr. Brunor treats upon, but we 
may say that his book contains a wealth of curious, interesting 
and valuable information that we would priv araen how to put 
our hauds on anywhere else. The get-up of the k is unimpeach- 
able in every respect. 
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ELECTRICAL ENGINEERING LEAFLETS.' 
BY PROF. k. J. HOUSTON, PH.D., AND A. E. KENNELLY, F. R. A. S. 


No. 1—Elementary Grade. 
ELECTRICAL EFFECTS. 


1. If on a dry day, a hard rubber comb be briskly rubbed on a 
dry coatsleeve, the comb will be found to attract light pieces of 

per. Under favorable conditions a crackling sound will also be 
eeN and if tbe experiment be tried in the dark, bluish flashes of 
feeble light will be seen round the comb. If, after various rub- 
bing tbe comb be drawn near the face, a peculiar sensation will be 
experienced like that of the passage of cobwebs over it. These 
are some of the effects produced by electricity. 

The same effects are intensified if the comb be rubbed upon a 
piece of catskin or fur, instead of upon the coat. 

2. A leather belt moving rapidly over a pulley, will, under 
certain conditions, produce powerful electrical effects, and if a 
knuckle of the band be held near the belt, sparks will appear be- 
tween the knuckle and belt, accompanied by a sharp crack and a 
more or less severe shock to the experimenter. 

3. When a lightning flash passes between two neighboring 
clouds, or between a cloud and some object on the earth, a sharp 
report—thunder—accompanies the flash and occasionally a pe- 
culiar smell is presently observed. When the conducting path 
offered for the lightning discharge is insufficient, destructive 
effects such as the rending or tearing of timber, the splitting of 
masonry, or the melting of metal work occur. 

4. When the comb is rubbed over the coat we obtain what is 
called an electric charge, and we charge both the comb and the 
coat. When a spark passes between comb and coat, from belt to 
knuckle, or from cloud to earth, we see some of the evidences of 
an electric discharge. 
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An electric discharge produces a momentary electric current. 
If electric discharges follow one another with sufficient rapidity 
they lose their momentary character, and may develop into a 
steady electric stream or current. 

5. Dynamo electric machines, as is well known, produce pow- 
erful electric currents. These currents heat the armature of the 
dynamo to a degree readily perceptible to the touch; are able to 
raise the temperature of the filament of an incandescent lamp so 
that it shines; may fuse a conducting wire when that wire is too 
small, and can produce a luminous discharge, called the arc,” 
between carbon rods in an arc lamp. If accidentally passed 
through the human body, such currents may produce severe 
injury or even death. 

Besides the above electric effects, there are others not yet 
mentioned. If a bar of iron be approached to the magnets of a 
dynamo while it is producing electric current, a strong magnetic 
pull will be felt on the iron. This effect is due to the magnetic 
action of the electric current passing through the coils of wire 
round the magnets. Magnetism, therefore, is one of the effects 
produced by electricity. 

6. When an electric current is led through a bath containing an 
electroplating solution, metal is separated from the solution and 
deposited upon objects suitably connected to the leading-in wires. 
Chemical decomposition caused by electric currents is called elec- 
trolysis, which is, therefore, another electric effect. 

7. Electric discharges, therefore, produce a variety of effects 
which may be classified as follows: 


1. Luminous, as in the electric spark or light. 

2. Heating, as in fusing wire or warming an armature. 
3. Mechanical, as in effects of lightning discharge. 

4. Physiological, as in shock to human body. 


1. The 1 Leaflet is printed from advance sheets as an illustra- 
tion of the nature and scope of this new and important educational work. 


5. Magnetic, as in the attraction of a bar of iron by dynamo 
magnets, 

. Electrolytic, as in electroplating. 

8. A cart or car never moves of itself on a level road, but must 
be pushed or pulled. A clock to continue to run, must either 
have its weight raised or its spring wound up. A locomotive 
steam engine cannot run on a level unless driven by steam pro- 
duced by the action of heat on the water in a boiler. 

To permit water to fall out of a vessel it must first be raised 
into the vessel. The water which flows down to the sea through 
a river channel has first to be lifted by the sun’s heat as vapor 
from the ocean, and deposited as rain on the high lands where the 
river begins. (Fig. 1.). 
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An incandescent or arc lamp will not shine, nor an electric 
motor run, unless supplied by an electric current, 

The speed with which a ball leaves a gun depends upon the 
amount of powder used in the gun barrel. The power of the ball 
to overcome obstacles, comes from the heat produced by the 
burning of tbe powder. 

Muscular power in any animal is derived from the food the 
animal consumes, which food is slowly burned away in the 
animal’s body. 

9. In all these cases work has been done as is shown by matter 
having been moved through a distance, and in order to produce 
the motion, some force has been brought to bear upon the body. 
The cart or car on the level road required to receive a push or pull ; 
the pendulum of the clock needed the action of a weight or spring; 
the locomotive steam engine required to be driven by pressure of 
the steam against the piston in the cylinder ; the water to fall out 
of the vessel required to be acted on by the earth’s attraction, i. e., 
by gravity ; the water in the river, in order to flow through its 
channel, requires gravitational force; the ball in the gun barrel, 
in order to be set in motion, requires the pressure of the expanding 
hot gases in the barrel. 

10. But in none of these cases is work done unless the force 
acting on the body causes the body to move. A weight resting 
on a table produces a pressure or force upon the table, but no 
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work is done so long as it remains at rest; but as soon as the table 
is withdrawn from beneath the weight, the force of gravity moves 
the weight through a distance; i. e., to the ground, and does 
work. (Fig. 2.) 

11. In no case is work done, i. e., by force acting through a 
distance, without drawing upon a stock of previous work, The 
cart or car moved along the level road, required work to be done 
on it by an animal, and this store of work in the animal was 
obtained from its food, which in its turn received its store of 
work from the sun’s light and heat. 

The clock, in order to do work, required to be wound up, say 
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by a man, who obtained his store of work in the same way, and 

ere is lees work in a man or animal after exerting force through 
a distance than there was before; the man or animal, therefore, 
requires to eat in order to replenish his stock of work. 

The locomotive steam engine, or any steam engine, has to burn 
coal in order to obtain the work it exerts, and the coal in its turn, 
received its stock of work from the sun’s light. 

The water in the river can only fall towards the sea by the 
work done on it by the sun’s heat in lifting it from the sea to the 
clouds. 

The incandescent or arc lamp can only shine and produce its 


heat and light; i. e., work, by the work done on it by the electric 


current, which received its store of work from the dynamo, which 
received its store from the steam engine, which again received it 
from the coal, and this finally from the sun’s rays. 

Work is consequently never done without drawing upon a 
stock of previous work. All machines are devices for transferring 
work from a store or stock where it is not wanted; for example, 
from the work of the sun’s rays in coal, to where it is wanted, 
namely in a steam engine, 

It should carefully be borne in mind that electrical work, i. e., 
work performed by electricity in producing any electrical effects, 
is no exception to this rule; such work bas to be paid for by the 
expenditure of some other store of work, such as work in coal 
with a steam engine, or in moving water with a water wheel, or 
chemical work in a voltaic battery. 

12. In this general sense, work is never lost, but only trans- 
formed. It is believed that the total store or stock of work in the 

whole universe is constant. When any work disappears in one 
form it must seep in another form. For this reason the work 
done by the machine can never exceed the work it withdraws 
from other sources. In point of fact, the amount of useful work 
done by the machine is always less than the work it absorbs, for 
the reason that in the transformation some of the work is sure to 
appear in a form which cannot be usefully employed. Thus the 
work done bya steam engine is less than the work it absorbs, 
partly by reason of the friction of its moving parts, which friction 
transforms that amount of work into heat at the rubbing surfaces, 
where it cannot be usefully employed. (Eig. 8.) 

It would be as hopeless to attempt to withdraw from a machine 
electrical or otherwise, more work than it absorbe, as it would be 
to expect to draw, without refilling, a quart of water out ofa 
pint vessel, and any attempt to produce a machine, electrical or 
otherwise, which will continually move without absorbing work 
from some store or stock, is as futile as to attempt to fill the 
Atlantic Ocean from a simple pitcher full of water. 

18. The work done on a machine in driving it, is termed its 
intake of work, and the on a or available work done by the 
machine is termed its output. 

The output can never exceed the intake; in fact it can never 
practically even equal it. 

The amount of work performed in any case is nearly always 
measureable, whether it exists as heat, electricity, magnetism, 
ohemical power, or muscular power, and can be expressed as a 
weight moved through a distance, 

e amount of work required to produce any ordinary electric 
effect, such as lighting an incandescent lamp, depositing metal in 
a bath, or driving a motor, is fixed and definite, and can, in most 
cases, be readily measured, so that the amount of coal which 
must be burned in a good steam engine to produce a given electric 
effect can be arrived at. 

Any attempt, for instance, to produce a primary battery, or 
any other electric device, which work for an indefinitely 
long time, without constantly requiring replenishing with a cor- 
responding amount of work, is as futile as the yas to produce 
perpetual motion without the continual absorption of energy. 

LABORATORY OF Houston & 186 

PHILADELPHIA, April 2, 1894. 


D’ARSONVAL'S HORIZONTAL MAGNET INSTRUMENT. 


THE horizontal magnet of D’Arsonval, manufactured by Queen 
& Co., Philadelphia, is an extremely valuable instrument for mak- 
ing insulation resistance tests on wires and cables. For the most 
of this work, it is much superior to the Thomson mirror galvano- 
meter and costs less than half as much. On account of its very 

pronounced dead beat qualities, measurements are made quickly 
and it being but little affected by vibration and not at all by ex- 
ternal magnetism, it can be employed where the Thomson would 
be utterly useless. It is commonly sup that a Thomson is 
vastly more sensitive, but this is not the case, With the 1,000 
ohm coil D’Arsonval a sensibility of 315 megohms can be obtained. 
An spare valuable feature is the arrangement for inter- 
changing coils for different classes of work. To do this it is only 
necessary to draw out one tube and insert the other, the instru- 
ment then being ready for use. 

Among prominent users are the Philadelphia Traction Co., the 
Electric Traction Co., of Philadelphia, The Standard Underground 
Cable Co. and Foobling & Sons, 
this instrument, which for workshop use is very much ee 
to other forms of galvanometers, may be obtained by writing to 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 


ISSUED MAY 22, 1894. 
Alarms and Signals :— : 
Railway Signal Device, F. E. Kingman, Plainfield, N. J., 590,061. Filed Feb. 


9 a 
Has for its object to give the locomotive engineer notice that the controll- 
ing a tus on the line is in order on passing a point where, 
shouid conditions require it, the locomotive would be automatically 
Apparatus for Controlling the Movement of 5 or Vehicles, 


i A une 
An automatic electric signal especially adapted to steam raflway 
Hectric Annunciating aratus, H. E. Walter, Richfield Springs, N Y., 
laat io ee ry Signali Apparatus, Q. L. Schneider, San Fran 
ver or n a ° le 5 * 
er 3 ban 28” Filed Jän. 20, Teo” ee H. Kirnan, Bayonne, N. J 
or for Fire Alarm or . H. J 
erty Signal Devic W. HI Lane, B p N.Y 5 N 
e evice, W. H. roo. „ Y. 1 ow 
York, 520,865. Filed March 13, 1804. g : j 
Conductors, Conduits and Insulators — 
Insulator, F. M. Locke, Victor, N. Y., 520,867. Filed Dec. 4, 1898. 
An insulator having horizontal annular grooves and a multiplicity of down- 
wardly extending annular ridges. : 
aisn Gp lect sat Gon basiaw ous Ditibiitea: WE Hicks, Detrol 
stem o on ver Dis : 
Nick. 620,050. Filed Dec. 15, 1892. ie 8 
Employs a converter and two work circuits the former having two separate 
commutators. The circuit is supplied with rectified current a 
main line generator while the secondary circuit supplies the two work cir- 
cuits with alternating and with rectified currents respectively. 
Pedal Gove aor for ‘Electric Mot A. G. McKee, State Coll 620. 
overnor for otor s * 
O72, Filed July 13, 1808. 3 88 
Adapted es ly to small dental motors and the like. 
Former for Winding ure Coils, H. L. Kirker and W. Chambers, Pitts- 
burgh, 520,148. Filed Nov. 1804. 
Dynamo Electric Machine or Electric Motor, R. K. Weich, Pniladelphia, 
Pa., 520,152. Filed June 24, 1801 . : 


Employs a commutator consisting of a central diso for to the 
shaft, anda serios of Segments secured to and pro radially 
e 
fi mo Electric Machines or Motors, A. L. Riker, New 
5 Filed Mch. 81, 1804. 


follows: . 
A brush-holder comprising two contact plates connected at each end by two 


el ends. 
Commentator fc Holmann, Berlin, Germany, 520,264. Filed Sept. 28, 1808. 


The combination with a commutator bar comprising separable elemen 
of an individual retaining key common to the bar and the soparate elamentn 


ereo 

Electrical Governor, W. H. Miller, New York, 520,267. Filed June 18, 1804, 
Comprises a magnet, an armature, means 8 the armature with 

the adjustable brushes of the , and mechanism for maintaining the 

pull 3 armature constant ve of the operative relation to the 

magn 


Galvanic and Thormo-Electric Batteries :— 
J W. W. Burnham, Newton, Mass., 590,088. Filed Sept. 7, 


Relates to methods of supporting the elements in the jar and holding 
them properly separated from one another. 
Galvanic Battery, E. F. Northrup, Ardmore, Pa., 520,190. Filed Feb. 18, 


1893. 

Employs an electrolyte paste con a base of ucing hydro- 
gen and an oxide base by reactions within the ,a de in contact 
with the negative electrode consisting of sulphur iodine. 


Lamps and Appurtenances :— 
F Lamp. F. 8. Smith, Pittsburgh, Pa., 590,068. Filed June 28, 


Has for its object to uce an intimate contact between the glass and the 
1 in wire Antag e entire length of the seal. 


Pr : oa Ligh: System, D. Higham, Boston, Mass., 520,282. Filed 
Employs an inductive coil in the main circuit in series with the arc and 
series windings of the lampe, and an connection between said me- 
chanism and the frames of the Pr í 
Moasurement :— 


Rei ; a Indicator, J. J. Wood, Fort Wayne, Ind., 526,190. Filed 
Employs a compensating magnet to exert a counter repulsion 

and to resist the tendency to a disproportional movement of the armature 

actuating the index lever as the current increases. 

Snel ie Tp ea Instrument, R. M. Hunter, Philadelphia, Pa., 520 ,861. 


Ase 5 voltmeter for central station work intended to be ac- 
curate for all variations of atmospheric temperatnre. 
Motal Worki 


Apparatus “br Heating Metals Electrically, C. L. Coffin. Detroit, Mich., 
520,299. Filed Oct. 5, 1893. 

Method of Heating, Welding, or Working Metals Electrically, O. L. Coffin, 
Detroit, . 520,800. Filed Oct. 7, 1898. 

Consists in subjecting the metal to the influence of a moving voltaic arc 
while simultaneously heated by radiation from incandescent electrodes not 
pane vor Electric Weldi R. M. Hunter, Philadelphia, Pa., 520,859 

us for ng, . Hunter, i 259. 
Filed Oct. 12, 1893. 

Relates especially to the welding of the webs of er rails. 
apparan for Eleciric Welding, R. M. Hunter, Philadelphia, Pa., 520,800. 

ed Oct. 12, 1393. 

Similar to No. 520,859. 

Miscellaneous: 
Transmitting Sound, H. B. Cox, Hartford, Conn., 520,106. Filed Aug. 6, 1890, 
a 


Relates methods of transmitting sound involving the use of 
Neetrie Cock Striking ‘Becker hone, L. Gregory, Chicago, IL, 520,184. 
A ° o 7 
Filed Apl. 27, 1808. id j 


Uterus Battery, C. 8. W. Hinkley, San Antonio, Tex., 520,206. Filed Api. 10, 


1894. 
Electrolytic Cell, T. Graney, Bay City, Mich., 520,257. Filed 8 


e 1898. 
Electricnl Contact’ Mechanism. J. I. Blake, New Haven, opt. 3 620,851. 


. 4 
Relates or steam ectrically connected 
7 pressure gauges 
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Rail Applianess 
a Tate Brake, W. C. Fletcher, St. Louis, Mo., 520,106. Filed July 
Claim 1 follows: 


The combination of a of electricity; a circuit 5 the 
brakes ; a switch on . la short cironit tko brako oA Sal car, 
and a circuit which T connected to said switches to 

cirie ive, R. M. Hunter, Philadelphia, Pa., 520,111. Filed Apl. 

Relates especiall to the method of mounting the motor upon the axle and 
certain other ö details of construction. P? 

3 Railway Trolley, T. M. Brown, Cleveland, O., 530,156. Filed Sept. 


mploys two arallel trolley poles with universal joint connections sup- 
4 F trolle 


Wire Hanger, T. J. McTighe and 8. W. New York, 520,218. 
Filed Jan. 28, 1898. 
Employs a U-sha metal clip marrounding the wire and secured to the 
mer, and a cotter adapted to be driven into the space between the wire 
and the banger to them together. 
a Locomotive, R. Eickemeyer, Yonkers, N. Y., 520,238. Filed June 1, 


The invention consists of a waterproof and dustproof casing for the pro- 
tection of the motor. 
1 Railway, E. W. von Siemens, Berlin, Germany, 520,274. Filed Sept. 


railway system, two overhead tubular conductors, each hav- 
a slot and a vehicle having traveling contacts extending from within the 
ar conductors through the slots to the vehicle. 
. Railway, W. R. De Voe, Shreveport, La., 520,804. Filed 
an. : 
‘Helates more ly to the mechanical construction of the conduit and 
250 Bootes Troll Rail W. F. Lewis, S Mass., 520,828. 
em for wa F. wam . 620, 
Filed 10 20, — Ká r aiin 
Electric 1 tion Apparatus, P. Schoop, Zurich, Switzerland, 690,340. Filed 


Oct. 80, 1 
The invention relates to the arrangement of an accumulator battery in 
of 8 vidin ‘ars ergencies. mapperetus tor epee 
econo ng and pro or em 
Electric Ratha à 8. W. 8 Dec’d., Guarantee Trust & Safe 
Depost 00., „ Philadelphia, Pa., 520, 888. Filed Oct. 19, 1808. 
oliows : 


In an electric railway system, a continuous u und chamber having 
hinged or removable covers g access to said bers, channel irons 
located at intervals within chamber, and a conductor supported by said 


Switches and Cut-Outs :— 
Switchboard for High Tension Circuits, J. J. Wood, Fort Wayne, Ind., 
620,128. Filed Feb. 6, 1804. 
Carbon Switch, F. Von Hefner-Alteneck, Berlin, Germany, 520,268. Filed 
Ov. 7 > 
A switch so constructed that when the resistance is cut into circuit by it a 
mechanism will automatically adjust iteelf in readiness for operation for reg- 
the switch carbons more or less to con- 


A rotary si l sle wwitoh for incandescent circu! 

e pole escen 

Automa Desioa for 

and Replacing Same, G. H. 

e Oui Oui nd Cord Adjuster, E. D. Knap, Schenectady, N. Y 
N i 2 -Q 9 2 a en 9 E 29 

520,818, Nov. 2, 1908. P: 

Overhead Conductor, R. Muir, Brooklyn, N. Y., 520,829. Filed Mch. 


8, 1894. 
A conductor having a cross section substantially in the shape of an inverted 
U the inner and outer faces of which are insula from one another. 


Multiple Electric Fus 


e Boz, E. A. Pearson, Ottawa, Can., 590,878. Filed 
Jan. 16, 1804. : 


T hones and et 
elephone Trunk Line rton J. I. Sabin and W. Hampton, San Francisco, 


us terminating in a switch socket 
may cut in by the insertion of the sub- 


Telephone, H. F. Slocum, New York, 520,086 Filed May 20, 1808. 

Employs a 3 for the transmitter having a voltaic 
ally connected with the telephone circuit, arranged within the dia 80 
that the interna! resistance of the battery will be changed by the changes of 
form due to the vibration of the mee ag 
Automatic oe System, L. E. Simoneau, Montreal, Can., 520,246. 


Louisville, Ky., 520, 


ets at right angles to each other, their 
a mass of comminuted anneo material 
with one of the magnets. 


MAGNETIZATION OF RAILROAD TRACKS. 


RECENT experiments in France, it is claimed, show interesting 
1 5 me apr rer er of rails and the effect of the 
rection of travel upon their polarity. Experiments upon a piece 
of track between Bordeaux and Cette, which extends 175 ai nat 
and west direction, show that the north pole is at the end of the 
rail that is the direction of travel. Where the road was double 
tracked, it was found that the polarity of the rails differed in the 
two tracks, and that the north end was invariably in the direction 
that the trains moved. This condition is suppoeed to be due to the 
shocks of trains in coming upon the rails, which give the end re- 
ceiving the shock a south polarity. The shocks are due to relative 
elevations and depressions of the ends of abutting rails and to the 
spaces always left for expansion of the metal. 
not explain why these concussions should develop a south polar- 
ity rather than a north polarity. Perhaps some of our readers 
may be able to give an ex ion, provided the facts are as stated. 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


WESTON ENGINES. 


The Weston Engine Co., of Painted Post, N. Y., has just issued 
a beautifully printed and bound catalogue displaying some of the 
very best workmanship of Messrs. Bartlett & Co., both in the 
well executed illustrations and the artistic design and embossing 
of the cover. Aside from its pleasing appearance, however, the 
brochure is both valuable and interesting for its contents,—a well 
written, concise description of the Weston automatic engine, 
which in its new form has been on the market for over three 
years and in that time has established itself thoroughly as an en- 
gine of the highest class. The company’s course in refitting their 
shop elaborately with expensive special machinery in anticipation 
of a heavy demand for these engines has been demonstrated a wise 
one. Sales have gradually increased until the shop capacity is 
again inadequate and extensive additions are being made to the 
tool equipment and floor space. That this growth is a substantial 
one there seems to be no doubt, for all engines turned out are 
said to be giving unquestionable satisfaction, as indicated by re- 
ports from owners. 

The Weston engine is especially adapted to dynamo and gen- 
erator driving for electric lighting and street railway work, 
where close regulation and high efficiency are of such importance. 
These engines are built for connecting direct to dynamos and 
generators by extending the crank shaft on one side to receive the 
armature and by using a specially designed sub-base to suit the 
requirements of any of the leading oe manufactured. They 
are the heaviest of their type on the market, and are also very 
compact, and at the same time every adjustable pan is easily 
accessible. Every wearing part has provision for adjustment, so 
that with proper attention from the engineer there can be no noise 
in running. All the details are constructed in the best manner on 
accurate machinery by skilled mechanics. Hardened steel is used 
wherever advisable and every nut is case-hardened. The bed is 
made especially heavy, having interior ribs running cross and 
lengthwise in sufficient number to make it absolutely rigid and 
proof against any springing tendency. The main bearings are of 
the quarter-box type with an adjustable cheek piece to take up 
wear, and a cap made adjustable with babbitt liners. The guides 
constitute a fixed portion of bed, planed therein and accurately 
scraped. The cross-head is adjustable to accommodate any wear 
and is so constructed that the piston rod after being fastened to it 
can never get loose by accident. The reciprocating parts are 


balanced entirely in the crank discs, the wheels being balanced 


independently. The cylinder and steam chest are in one casting 
made from the best c al iron, and a cast-iron jacket allows 
the cylinder to be covered on the outside with mineral wool for 
the prevention of condensation. The piston is made hollow and 
grooved for cast-iron packing rings. It is shrunk on the rod and 
otherwise effectively locked. The crank shaft and crank pin are 
made in one piece from the best quality of steel, and are provided 
with detachable counterbalancing discs. No built-up cranks are 
used. 30 of parts of these engines forms a valu- 
able feature, as break-downs will sometimes occur in the best 
regulated engine rooms, and if repairs will fit accurately, much 
expense and annoyance is avoided. 

This general description will give one an idea of some of the 
points of this excellent engine. The catalogue goes further and 
takes up each section in detail. It will be found useful by all 
interested in the use of steam. 


ELECTRIC APPLIANCE CO. 


THE requirements of the fire underwriters in the majority of 
the arge ouies have recently been made to call for globe nets over 
all aro p globes to prevent the globes from falling to pieces 
when broken on the lamp. The Electric Appliance Company are 
furnishing a special globe net for this work in different sizes, and 
are meeting with as much success in their sale as they have had 
with the Acme expanding wire guard for protecting incandescent 
lamps. The adaptibility of the Packard Mogul lamp for large 
interior lighting and also for outdoor lighting under special con- 
ditions is becoming more apparent as the lamp becomes more 
extensively introduced, and the company have also sold during 
the past week a number of complete Mogul lamp equipments for 
theatre and hall lighting in addition to two or three outfits for 
outside work as a substitute for arc lamps. 


THE CONSOLIDATED ELECTRIO Co. of Schuylerville, Green- 
wich and Cambridge, N. Y., has extended its lines to Victory 
Mills and is now lighting that village with twelve arc lamps. 
The company is talking of extending its lines to Salem, N. Y., a 
distance of seventeen miles from the power station. 
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MAY’S REVOLUTION COUNTER. 


THIS handy little instrument, illustrated in the accompanying 
engravings, shows the number of revolutions of a shaft by means 
of two hands traversing a dial similar to that of a watch. The 
longer hand indicates the units and tens of revolution and the 
smaller the hundreds. In order to make error in reading im- 
possible whether the shaft be . in one direction or the 
other, a neat device has been introduced. This consists in placing 


Fic. 1.—May’'s REVOLUTION COUNTER. 


the dial plate carrying the numbers under a . late, the 
numbers on the dial showing through the perforations. There are 
two sets of numbers on the dial plate, one set reading from right 
to left and the other from left to right, as shown in Figs. 1 and 2. 
Should the shaft move from right to left the figures on the dial 
move automatically so as to come under the perforations as shown 
in Fig. 1, while if the sbaft move in the other direction, the other 
set of figures show through the perforations. After reading the 


Fia. 2.—May’s REVOLUTION COUNTER. 


number of revolutions the hands can be quickly brought to zero 
by openiog ie case and turning a small knob. 

i e spindle of the revolution counter is protected by the watch 
. Ying so that the instrument can be carried in the pocket just like 
a watch, without injuring the clothing. The advantages of the 
instrument are its great portability, its simplicity of operation in 


THE ELECTRICAL ENGINEER 


483 


virtue of which it can be placed in the hands of any one without 
requiring any special instructions for its use. This little device is 
manufactured y Dr. Oscar May, of Frankfurt a. M., Germany, 
and has met with considerable success abroad. 


NEW GENERAL ELECTRIC WIRING APPLIANCES. 


THE GENERAL ELECTRIO COMPANY have lately designed certain 
new porcelain wiring appliances to meet the insurance require- 


Fias, 1 AND 2. 


ments. The cleat, Figs. 1 and 2, is formed of two pieces exactly 
alike, in which the groove is so shaped that it will take a wire u 

to I inch in diameter, and the wires are 255 inches apart, as speci- 
fied in the insurance rules, The knob, Figs. 3 and 4, is designed 


e Fias. 8 AND 4. 


to hold wires from ¥, to 4 inch, and todo away with the unsightly 
tie wire. The top and bottom are each provided with four 
grooves of different dimensions so that any wires within the ran 
iven may be secured. This knob is 15% inches high and 2 inches 
in diameter. the wire being held }¢ inch from the ceiling. The 


FI. 5. 


fioor and window tube, Fig. 5, has a central hole 5 inch in di- 
ameter and a head 4 inches in diameter. It is 13% inches out- 
side diameter and 834 long. These porcelain appliances, like all 
the others made by the General Electric Co., are of the best hard 
white vitrified non-absorbent porcelain of the highest resistance. 


Tae Hupson RIVER TELEPHONE Co., will build over the old 
line between Saratoga Springs, Schuylerville and Greenwich, N. 
Y., making a metallic circuit from each place. 
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THE CARPENTER ENAMEL RHEOSTAT CO.—A NEW 
FACTORY AND NEW PRICES. 


The Carpenter Enamel Rheostat Soren? is moving its factory 
from Bridgeport, Conn., to Hoboken, N. J., in the new factory 
building erected by Jobn C. Crevier, at the 14th St. Ferry termi- 
nal. This company is continually nproving the design and con- 
struction of its apparatus, and, on account of its rapidly increasing 
business and improvements in methods of manufacture, is making 
a great decrease in the cost of production, the benefit of which it 
is giving to its customers by very marked reductions in the prices. 

A aad oe 2 reduction in the cost of the standard rheostats is 
announced this week, the reductions running as high as 45 per 
cent. in some instances. This great reduction in the prices of these 
rheostats, which were already very reasonable in cost, ought to 
make them even more popular than heretofore with manufac- 
turers of generators and motors, and with contractors. The 
Carpenter N have just issued three very attractive blotters 

iving illustrations of their various standard rheostats, with tabu- 

ted statements of the various data and prices, which are very 
convenient for reference. 

The Company’s factory will be very accessible in its new loca- 
tion, being leas than 15 minutes distant from Union Square, which 
will be a t convenience to its various customers having offices 
in New York City. The following is a list of the principal 
agencies of the Carpenter Company :— 

Chas. D. Shain, General Selling Agent, No. 186 Liberty St., 
New York wig Ak The Central Electric Company, No. 178 Adams 
St., Chicago, III.; Walker & Kepler, No. 581 Chestnut St., Phila- 
delphia, Pa.; William Oswald, No. 42 Union St., New Orleans, 
La.; R. C. Wiggins. No. 81 Milk St., Boston, Mass.; The Robins 
Electric Co., No. 880 Liberty Ave., Pittsburgh, Pa.; Owen Ford, 
Rialto Building, St. Louis, Mo. The officers of the company are: 
H. Ward Leonard, President; L. B. Gawtry, Vice-president; 
Charles E. Carpenter, Secretary and Treasurer. 


WESTERN NOTES. 


Mn. Cuas. F. Foster, late Mechanical Engineer of the World's 
Columbian E ition announces that he has opened an office at 
1411-1412 Manhattan Building, Chicago, and is prepared to carry 
on a general engneering business. 


KOHLER BROS., Chicago, have arranged to move their offices 
to the more commodious suite of rooms Nos, 1644, 1645, 1646, 1647 
and 1648 Monadnock Block. In addition to the agency of the 
Walker Mfg. Co., they will as heretofore handle the Western 
business of the Eddy Electric Mfg. Co. 


THE ELKHART TRANSFORMER.—To ora on some testimo- 
nial letters exhibited by Mr. Hornberger week, the Elkhart 
transformer is constantly growing in popularity. The company 
have lately been making some slight changes in the construction, 
making the efficiency and regulation of their apparatus still higher. 


THE ELEOTRIO APPLIANCE COMPANY of Chicago report that 
the demand for their Allen soldering stick has become so general 
that ‘‘Babies cry for it.” In fact the demand that has been 
created in a very short time for this near Gd certainly surpris- 
ing, for notwithstanding the fact that it has been introduced only 
a few months, it is now said to be in general use by nearly every 

on and construction man in the country with very satisfacto 
results. The company are also pleased with the success of their 
experiment of carrying an 5 large stock of Packard 
lamps in Chicago. Their sales during the past month have been 
more than satisfactory to the manufacturers as well as tbemselves, 
particularly in view of the fact that the season for large lamp busi- 
ness is generally considered to have gone by some months ago. 


THE TROLLEY SITUATION in Chicago is gradually sad boss co 
into definite shape and the prospects for rapid transit on the Nort 
and West sides are very good. At a recent City Council meeting 
ordinances allowing the construction of electric lines on Fullerton 
and Armitage avenues were passed. A pro amendment 
making letter carriers free passengers was tabled, The omnibus 
ordinance allowing the Chicago City Railway Company to trans- 
form its horse car lines into overhead trolley lines is still before 
the committee on streets and alleys south. It is said that it will 
remain there for some time before another eae o get it 
through the council is made. The Northern Electric Railway has 
asked for a twenty year franchise on the following streets: West 
Forty-seventh, West Forty-eighth, Jefferson Ave., North avenue, 
Central avenue, Leyden avenue, Belden avenue and Poland 
avenue. The cars are to be Sb aaah by overhead contact wires 
strung on poles in the centre of the street, the city having the 
right to string its own wires thereon. A metallic return circuit 
is also provided. Storage batteries may be used. An annual 
license fee of $50 per car is provided for. The ordinance has been 
sent to the co ttee on streets and alleys west. 
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THE Crry oF HAWARDEN, II., is to put in a 1,000 light incan- 


desoent r pas and has adopted plans and ifications 
prepared by Wm. H. Bryan, consulting engineer, St. The 
city is prepared to pay cash. 


Messrs. LINCOLN & Co., Chicago, report that they have re- 
cently added some 1 specialties to their lines such as the 
Wagner direct and alternating motors, Sunbeam lamps and the 
Crouse & Tremaine carbons and carbon brushes. 


CAPT. WILLARD L. CANDEE AND Mr. Hopaes, of the Okonite 
Co., were in Chicago last week calling on their numerous friends 
and customers. They spent considerable time inspecting and ad- 
miring the largest electrical supply house in the world. 


THE WASHINGTON ELECTRIO Co., Chicago, has recently moved 
to numbers 205 to 207 South Canal St., a few doors from the 
former location. The company has recently been reorganized, 
Mr. Louis Stein retiring. Mr. W. O. Meissner is now president 
and Mr. Merrill Watson, secretary. Mr. Meissner reports several 
important orders for their celebrated focussing lamps, and con- 
siders the outlook for better business in their line as very en- 
couraging. 


THE CENTRAL ELECTIO Co., 172-175 Adams street, Chicago, are 
making an installation in their own building of the metal sheathed 
Interior Conduit. It will, from all x ey apne afford an excellent 
example of what may be accomplished in the way of wiring after 
a building is completed. While the polished metal covering adds 
somewhat to the expense, it undoubtedly increases the artistic and 
workmanship effect. No discoloration of the walls or ceilings or 
accumulations of dust occur when wires are incased in these 
tubes. The Central Electric Co. are the general Western agents 
for the Interior Conduit supplies. 


NEW YORK NOTES. 


THE ABENDROTH & Root Mra. Co., 28 Cliff St., have just 
issued ‘Information Pamphlet, No. 8,” a brochure elegantly 
3 by the Bartlett press, and comprising nearly 100 pithy and 
nteresting discussion of points in boiler construction and use. 
The method of treating the matter is very ingenious and attrac- 
tive. A number of claims are advanced as to the reasons for the 
superiority and high efficiency of the Improved Root water tube 
boiler, and then the conditions involved in each claim are 
out with a surprising amount of directness, cogency and detail. 
The interest never , and the whole subject is presented in a 
manner that any intelligent man can follow. This gift of expo- 
sition is rare. The phiet is entitled: ‘‘A Few Plain Facts 
5 Water Tube Boilers,” and as a copy can be 
by asking for it, we recommend all our readers to add this book 
to their working libraries by application for it to the firm. 


THE GENERAL ELECTRIO CoMPANY reports the following orders 
for railway apparatus taken during the past week from the New 
York office alone: Brooklyn, Queens County & Suburban Co., 450 
motors; Bridgeport @onn.) Traction Co., 60 motors and gener- 
ators; Danbury (Conn.) Street Railway Co., 20 motors; New 
Haven (Conn.) Street Railway Co., 20 motors and generators ; 
Hart (Conn.) Street Railway Co., 8 motors; Allegheny Traction 
Co., Pittsburgh, Pa., 830 motors and generators; Jacob Rich, San 
José Co., two equipment and generators ; W. B. Ferguson, Boston, 
one generator ; iklin, Pa., 6 motors; Electric Traction Co., 
and comes Traction Co., Philadelphia, Pa., large marble switch- 


NEW ENGLAND NOTES, 


Mr. ARTHUR W. Tappan, formerly connected as expert and 
salesman with the meter . of the General Electric Oo., 
in Boston, has now accepted a A geen as salesman with Mesars. 
Wm. L. Walker & Co., of 178 Summer street, Boston, a firm who 
have recently gone into the business of second-hand electric ap- 
paratus. 


THE PETTINGELL-ANDREWS Co., of Boston, have moved into 
their new quarters at 72 Federal St., though at this writing they 
have not yet got the store into satisfactory condition. They are 
at present erecting a staging on which they will display the 
heavier Lundell motors and generators, and in about a week’s 
time will doubtless have their new quarters looking neat and 
orderly. The site of the store is perhaps the best that could have 
been chosen, and when completed the store will present a very 
handsome and attractive appearance, 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found in the 
advertising pages. 
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I. —INTRODUCTORT. 


BOUFT a year ago when it was decided that 
Boston should have a grand union depot to ac- 
commodate the Eastern, Western and Southern 
divisions of the Boston & Maine Railroad, 
and the Fitchburg Railroad, it became necessary 
to erect a very large building with extensive train sheds, 
the lighting of which at once became a serious problem. 
The train sheds are 480 feet long from the gates to the 
outer end, by 450 feet wide, and the buildings for the waiting 
rooms, ticket offices, company offices, etc., are about 200 
feet deep by about 450 feet wide. It was at once seen that 
this involved a very large amount of lighting, and it was 
early determined to erect a central station for that purpose, 
which would also be used for furnishing steam for heating 
the buildings, and electric power for operating turn-tables, 


drawbridges, coal ae machinery and elevators in the. 


adjoining freight sheds and waiting rooms. It was calcu- 
lated that it would require about 2,000 16 c. p. lights and 
150 arc lights for the Causeway street station, but as it 
was intended to light the whole terminal including the 
freight sheds on the other side of the river as far as East 
Somerville, provision was made for an additional 2,000 
incandescent lamps and 50 arc lights, and also 300 horse 
power for electric motors, and 100 horse power for varied 
elevator service. It became at once apparent, therefore, 
that an electric plant of large capacity was necessary, and 
the station, now comiplotad. which is described in this 
article, has a capacity, reckoned on the basis of 16 candle 
ower incandescent lamps, of 12,000 lamps, or about 1,100 
orse power. Specifications and preliminary plans were 
prepared by Mr. George H. Barrus, the well-known steam 
expert, who was retained by the Boston & Maine Railroad 
as consulting engineer and after competitive designs were 
submitted by various companies on the basis of these 
. the contract for building and installing this 
plant was awarded to Messrs. Westinghouse, Church, Kerr 
& Co., who have installed a model plant, the prominent 
features of which are the Westinghouse Kodaks, and a 
omp oe system of economizers and mechanical draft. 
The entire plant has been installed in duplicate, with a 
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relay for each running unit, so that even when the full 
amount of current is being drawn from the plant, one-half 
of the units are idle, and ready to be thrown into service 
at a moment’s notice, thereby Ser any danger of the 
plant failing to supply current at all times. This is 
rendered necessary by the extremely exacting requirements 
of a large railway terminus, which is open day and night 
every day in the year. The plant has been designed also 
so that additional units can be added at any time in case 
the capacity should increase and encroach upon the relay 
reserve. 
IL—THE POWER HOUSE. 


The power house is situated on Minot street, at the outer 
end of the train sheds, and is 125 feet long by 87 feet wide 
by about 30 feet high. The building is of plain brick con- 
struction, the walls resting on about 6 feet of granite on 
top of a pile foundation. In the engine room, on top of 
the earth filling, is a bed of concrete 24 feet thick, extend- 
ing over the whole area, on which are built the brick 
foundations for the engines and generators, 21’ long x 8’ 6“ 
wide at the bottom, and 19’ long x 6’ 6” at the top. 
In the boiler room the concrete also extends over the 
whole area, and no foundations are necessary, the boiler 
setting resting directly on the concrete. The engine room 
roof rests on five iron trusses 6 feet deep at the outside 
wall, and 4 feet deep at the inside wall between the engine 
and boiler rooms, and is composed of 2“ hard pins covered 
with tar and gravel. In the centre is a capacious monitor 
extending nearly the entire length of the building, giving 
ample ventilation and light. The boiler room roof is sup- 
ported on six iron trusses, five feet deep in the centre and 
four feet deep at the ends, so that it has a double pitch, 
and is also provided with an ample monitor. 


IlIl.— THE ENGINE ROOM. 


The engine room is 90 feet long by 34 feet wide, and 
contains four Westinghouse direct connected Kodak 
engines and generators, two being 125 volts and 125 kilo- 
watts, and two being 500 volts and 125 kilowatts. Each 
engine is compound condensing, and is of the latest West- 
inghouse type, having cylinders 14“ and 24” diam. by 14“ 
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stroke. The 125 volt generators are used for the lighting in 
the depot only, and the 500 volt generators for the various 
power circuits. In addition there is another compound 
condensing Westinghouse engine of the same size belted 
to a 2,200 light Westinghouse alternating dynamo, for 
furnishing current for distant lighting, and an 11“ x 19“ 
x 11” compound condensing Westinghouse engine belted 
to an 1,100 light Westinghouse alternating dynamo for the 
same purpose. These alternators are of the latest West- 
inghouse slow-speed type, designed for 7,200 alternations 
per minute, and operate at 2,000 volts, the larger machines 
running at only 600 revolutions, and the smaller at 720 
revolutions per minute. Driven from the governor pulley 
of one of the Kodak engines is a 62 kilowatt General Elec- 
tric generator of 220 volts, for furnishing current for two 
elevators already in service. 

At one end of the engine room is a 15 horse power 
standard Westinghouse engine direct coupled to a 74 kilo- 
watt Billberg 75 volt generator for charging the storage 
batteries used for operating the electro pneumatic switches 
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ing Co., of Troy, N. V., are used throughout. The exhaust 
from the engines is conveyed through an 8“ pipe 
which runs from the engines to the condensers, which are 
of the Bulkley injector type, manufactured by Henry W. 
Bulkley, of New York, and which are placed vertically 
against the wall between the engine and boiler rooms, and 
extend through the roof, where the steam mingles with the 
injection water. Sea water is used for condensing and is 
apple’ to the condensers by two 14” x 18” Bulkley pumps. 

In ene corner of the engine room isa handsome marble 
gauge board fitted with Crosby steam gauges for high and 
low pressure, vacuum gauges, water gauges for showing 
the height of the water in the boilers, and a draft gauge 
175 one the amount of mechanical draft produced by 
the fans. 


1V.—-THE SWITCHBOARD. 


The switchboard, which is a very handsome and sub- 
stantial structure, is situated on a gallery 8 feet above the 
engine room floor, and is 6 feet wide by 32 feet long. It 
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in service at this terminal, and which were installed by the 
Union Switch & Signal Co. of Pittsburgh, Pa. The bat- 
teries which are of the Sorley type, manufactured by the 
Eastern Electric Storage Battery Co., of Lowell, Mass., 
are situated in the witch towers about half a mile away. 
Steam is conveyed from the boiler room by four 8” feed- 
ers, connected by long copper bends to an 8” header, which 
runs the entire length of the space covered by the engines. 
From this header 6” inch long-turn copper bends lead to 
the Westinghouse separators situated on top of the en- 
gines, from which the steam passes to the engines. The 
entire high pressure system is made of extra heavy wrought 
iron pipe, the fittings also being of extra heavy pattern, the 
joints being N and grooved and packed with corru- 
gated copper gaskets. By an ingeniously worked out plan 
any portion of the piping can be removed and repaired 
without shutting down the plant, and the advantages of a 
duplicate system of piping are obtained without the intro- 
duction of the complication and cost of duplicate piping. 
Ludlow valves manufactured by the Ludlow Manufactur- 


consists of white marble panels supported on a wrought 
iron frame and is absolutely fireproof. The 125 volt board 
consists of two generator panels each having a field rheo- 
stat, a triple pole 1,000 ampere switch, receptacle for 
Weston voltmeter, circuit breakers in case of overload, and 
an ammeter reading up to 1,000 amperes. Two feeder 
panels are also provided for the 125 volt circuits, contain- 
ing four triple pole 800 ampere switches (for throwing the 
system on to the Edison Illuminating Company's street 
circuits if required), four 600 ampere double pole switches 
controlling four feeders, four circuit breakers, one 2,000 
ampere ammeter and one 125 volt voltmeter. Adjoining 
these panels is the 500 volt board consisting of two gener- 
ator panels, each containing field rheostat, receptacle for 
voltmeter, triple pole switch, automatic circuit breaker 
and a 300 ampere ammeter. The feeder panel of. this 
board contains two quick-break feeder switches, two oir- 
cnit breakers, one 600 ampere ammeter and one 600 volt 
voltmeter. | 

Next in order is the 220 volt board consisting of one 
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enerator panel, containing field rheostat, double-pole 
Apablethrow switch (for using the Edison street service) 
one circuit breaker and one ammeter, and a feeder panel 
containing two quick break switches, two circuit breakers, 
and a voltmeter. Lastly, comes the alternating switch- 
board consisting of two panels, on each of which are 
mounted two rheostats, above which are the plug switches 
for the machine and feeder circuits, the hoard being 
arranged so that any circuit can be put on either machine 
at will without danger of being short circuited. On each 
panel are two lightning arresters, of the new Wurts type, 
voltmeter and ammeter, and four transformers, two of 
which are used for ground detectors and two for light- 
ing the board. The whole switchboard is about 38 feet 
long by 8 feet 6 inches high, except the alternating board 
which is ten feet high, and stands three feet from the 
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the four feeders which supply the engines. The back 
main is used for the low pressure steam for heating, and 
two 8“ pipes are 99 889 to it for supplying the station 
buildings in winter, and also a 4“ pipe for summer use for 
the restaurant and barber shop. These pipes pass under 
the street and buildings in a conduit about 1,200 feet long, 
and the condensed water is mappo into a 6” main and re- 
turned to the hot well in the boiler room. Both mains are 
connected to all twelve boilers, and to each other by three 
cross-overs, and each main is provided with 12” Ludlow 
valves at intervals, so that either main can be used for 
high pressure purposes when required, and sections of each 
can be removed for possible repairs, without interfering 
with the operation of the plant. In addition to the 12” 
mains, there is also a 6“ main running the entire length of 
the battery connected to the four middle boilers, two low 
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wall. All the wiring is on the back of the board, and the 
whole presentsa very handsome and attractive appearance. 


V.— THE BOILER ROOM. 


The boiler room is 122 feet long by 49 feet wide, and 
contains 12 horizontal tubular boilers each 72“ in diameter 
by 17’ 6” long, with 130 three inch tubes 17 feet long, 
manufactured by the Swamscot Machine Co., of Sout 
Newmarket, N. H., and provided with Jones economic 
furnaces to aid combustion, made by S. P. Jones, of Boston, 
Six of these boilers are for heating the railway station 
buildings, and work at a pressure of 80 pounds, reducing 
valves being placed in the buildings. The remaining six 
are used for producing the steam for the engines, are made 
of héavier material, with butt strap joints, and work at 125 
pounds pressure. On top of the Boilers are two 12“ mains 
running the entire length of the battery, the front main 
being used for the high pressure steam, and connected to 


5 and two high pressure, from which either high or 
ow pressure steam a be had to operate the four engines, 
feed pumps, injectors, &c. At one end of the boiler room are 
two 14” x 18” Ingersoll-Sargent Rock Drill Co.’s compressors 
for furnishing the si agai air to operate the electro- 
pneumatic switches. The smoke flue is 2 feet by 3 feet at 
the first boiler and increases to its full size over the sixth 
boiler where it measures 10 feet by 6 feet, and where also 
it becomes a double flue, the upper half being for the 
smoke from the low pressure boilers, and the lower half 
for the high pressure boilers. Each half of the flue is pro- 
vided with a Locke steam damper regulator situated on the 
side wall of the twelfth boiler. The flue after passing the 
twelfth boiler is extended across the fire room into a cham- 
ber in front of the economizers used for heating the feed 
water. The economizers, of which there is a pair, are of 
the Greene type, as modified by Westinghouse, Church, 
Kerr & Co., the by-pass and dampers being so arranged 
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that the gases can lup through either economizer alone, 
through both together (in multiple), or through first one and 
then the other (in series) so that the utmost advantage may 
be taken of the gases passing for the best heating effect under 
varying conditions. The scrapers of the economizers are 
driven by a belt from the shaft of the fan engine. From 
the economizers the smoke passes into a breeching between 
two 11-foot exhaust fans driven by independent ver- 
tical 5 h. p. engines, either one of which is adequate for 
the full capacity of the plant, a damper being provided so 
that either or both fans may be used. From the fans the 
gases pass directly into the smoke stack which is set directly 
on top of the fans and rests on I beams. The stack is 7’ 
0“ in diameter and 35 feet high, the lower courses being 
made of §” iron and the upper courses of }’ iron. 

The condensation in the steam mains in the engine room 
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the other a Knowles fire pump 14” x 7” x 12”, which, in 
addition to feeding the boilers, is provided with an inde- 
pendent connection to the street for fire purposes. The 
condensed water is all drained into a tank 6 feet in diameter 
by 6 feet deep, situated in one corner of the boiler room, 
and this hot water is returned to the boilers through the 
economizers previously described, the piping being so 
arranged, that the water can be passed through the pair of 
economizers, either singly, in multiple or in series, as the 
conditions may determine. 


VI.— OUTSIDE CONSTRUCTION. 


Owing to the distance of the central station from the 
centre of lighting, about 1,200 feet, and the large number 
of lights, considerable outside construction has been neces- 
sary. There are about 1,000 incandescent lamps in the new 
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is caught by the separators and is returned to the boilers 
by the Westinghouse, Church, Kerr steam loop, ending in 
a header on the side wall of the twelfth boiler, and all the 
mains in the boiler room are drained by the gravity system, 
the drips being arranged so that if a section of the main be 
changed from low to high pressure, the condensation may 
be returned to the proper boiler. Steam loops are also 
applied to protect the fan engines and there are also sup- 
eae pee loops provided at various points in the main 

eaders to take care of any entrained water which may be 
carried over. 

For feeding the boilers there is provided a No. 14 Kort- 
ing injector, capable of handling 4,500 gallons of water per 
hour, and two feed pumps located in the pit under the air 
compressors, one being a No. 7 Knowles feed pump, and 


office buildings and waiting rooms, and about 900 incan- 
descent lamps in the old portion of the Lowell depot, 
besides 130 arc lights on incandescent circuits in the train 
sheds. The current is conveyed to the centre of distribu- 
tion for lighting purposes by three feeders, one of which is 
composed of four cables (two positive and two negative) 
each of 1,500,000 circular mils, one of four cables 400,000 
circular mils, and one for the arc lights only, of four cables 
850, 000 circular mils. The largest cable used is 2,790,000 
circular mils, which is probably the largest single cable 
in the country. In addition there is a 0000 B. & S. cir- 
cuit of 220 volts for current for operating the motor service 
and elevators. The arc lights used in the train shed are all 
of the Waterhouse, Gamble & Co. type, manufactured by 
the Perkins Electric Switch Manufacturing Co., of Hart- 
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ford, Conn., and are arranged to burn two in series. The 
cables were all manufactured by the Washburn & Moen 
Manufacturing Co., of Worcester, Mass., and are double 
rubber covered, heavily taped and then protected by two 
heavy braids. They are of the “Crown” brand, made of 
stranded copper, and are extremely handsome, of high 
insulation, and of thoroughly substantial and durable 
appearance. The cables are laid underground across the 
street in a brick conduit 44 feet high by 34 feet wide, sup- 
ported by porcelains on the side wall. In the train sheds 
they are suspended by porcelain insulators underneath the 
baggage room floor. The alternating current and the 500 
volt current will be conveyed across the river by three 
cables having twin conductors No. 2 B. & S. gauge, specially 
made of very high insulation by Washburn & Moen for 
this work. The two conductors each have three insulations 
of rubber, the one next the copper being absolutely pure 
unvulcanized rubber, and are then twisted together, sewed 
with a heavy jute, armored and cotton covered over all. 
The 500-volt circuit will be used to operate coal handling 
apparatus, drawbridges and turn tables, and the alternating 
circuits for lighting the freight sheds, shops and yards as 
far as Mystic Wharf, nearly 3 miles distant. 


VII.—CONCLUSION. 


The entire plant is now in daily service, operating 24 
hours a day, has given entire satisfaction and reflects great 
credit, as a model piece of electrical engineering in station 
construction, on Messrs. Westinghouse, Church, Kerr & Co., 
who not only prepared the principal designs but carried 
out the work of construction from the first. Much of the 
success of the plant is also due to the untiring energy of 
Mr. Bissell, chief engineer, and Mr. Frederick D. Hall, 
electrician, of the B. & M. Railroad, whose careful attention 
to the details and designs of the plant, and extensive out- 
side construction, have ensured to them an electric plant of 
the very highest character and second to none in point of 
compactness and excellence in the country. 


LIGHTING BY RESONANCE. 


In describing Dr. Pupin’s system of “resonating con- 
ductors ” and its application to telegraphy and telephony 
in our issue of May 23, reference was made to the fact that 
Dr. Pupin also contemplated the utilization of this method 
for the production of light. As a matter of fact Dr. Pupin 
has for some time past devoted his attention to this subject 
and has progressed sufficiently to encourage him in the 
belief that at no distant time practical results will be ob- 
tained. At the invitation of Dr. Pupin a small party of 
goni men gathered at Columbia College on the evening of 

ay 30, to witness some experiments on the production of 
light by resonance effects. 

Before passing to the description of these experiments it 
may be well to point out briefly that Dr. Pupin has started 
out with the object of obtaining light effects at low fre- 
a and comparatively low potentials having in view 
the utilization of existing alternating circuits. By creating 
resonance effects Dr. Pupin increases the potential at the 
lamp terminals so as to produce luminous effects in vacuum 
tubes. 

The experiments showed how it was a simple matter to 
operate practically any number of vacuum tubes or lamps 
in parallel and for that paren Dr. Pupin employed 100 
Edison 100 C. r. lamps. These were used merely for con- 
venience, as a sufficient number of vacuum tubes without 
filaments was not available. From what follows it is evi- 
dent that the filaments played no part in the phenomena of 
light production. l 

The arrangement of the apparatus employed is shown 
diagramatically in the accompanying engraving. A 1,500- 
volt Slattery alternator, a, of the usual type giving 130 
cycles per second furnished current for a transformer, T, 
which reduced the pressure to 150 volts at the secondary 
terminals. In series with the secondary were two induc- 
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tance coils indicated at 1 c, one of which could be regu- 
lated by throwing sections of the coil in or out. Included 
in the circuit, also in series, were two condensers c of 4 
microfarad each. 

The lamps L were connected as a shunt to the conden- 
sers, as shown and arranged in three rows of 33 each, all 
being connected in parallel across the circuit. Each lamp 
(100 c. r., Edison) was connected to one side of the circuit 
by the metal base and connection to the other side of the 
circuit was effected through the medium of a tin foil coat- 
ing at the bottom of the globe which covered about one- 
sixth of the surface of the lamp. A Weston voltmeter v 
measured the potential at the terminals of the trans- 
former secondary and an electrostatic voltmeter Esv 
measured the potential at the lamp terminals. 

The alternator being started, the circuit was tuned by 
means of the adjustable inductance coil, the potential at 
the lamps gradually increasing up to 2,500 volts, at which 
the maximum potential was obtained. The glow of the 
lamps gradually increased in the same manner, and main- 
tained their intensity as long as the coil was allowed to 
remain at the point of resonance. During all the varia- 
tions of potential on the lamp circuit while the tuning was 
in progress and after resonance had been obtained the 
voltmeter v connected to the secondary terminals showed 


Dr. PuPin’s RESONANCE CIRCUIT FOR LIGHTING. 


invariably 150 volts, indicating that the rise in potential 
at the lamp terminals was due entirely to resonance effects. 

As it was Dr. Pupin’s sole object to show that glow 
effects could be obtained from circuits at ordinary com- 
mercial frequencies no attempt was made to bring the 
lamps up to a high degree of luminosity, but, as Dr. Pupin 
stated, the raising of the frequency to only 1,000 periods 
per second, which is well within commercial limits, would 
have brought out a greatly increased luminosity, while at 
the same time cutting down the capacity of the condensers 
required to nearly 1-64 of that employed by him in the 
ex periment. 


DEPTH OF THE LONDON SUBWAYS, 

THE new city and Waterloo subterranean railway line in Lon- 
don will, in its passage up Queen Victoria street from the Thames, 
run for a part of the way underneath the low level main sewer, 
which in its turn runs along beneath the District Underground 
Railway. At this point in the city, therefore, there will be first 
a busy main thoroughfare, below that a steam railway, then a 
huge metropolitan sewer, then an electric railway, reaching its 
terminus at a depth of about sixty-three feet below the streets, 
and here it will communicate with another line—the Central 
London—which will lie at a depth of eighty feet. 


SHEFFIELD LABORATORY. 

THE new Sheffield Laboratory for the Scientific Department of 
Yale will be four stories high and seventy-two feet front by 180 
feet deep. This will be, it is said, the largest and best college 
laboratory in the country, and will cost $180,000. 
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THE EXCELSIOR ELECTRIC CO.’S SELF-STARTING 
SYNCHRONOUS ALTERNATING MOTOR. 


Two-rnask and three-phase transmission has of late so 
absorbed the attention of electrical engineers that the 
opportunities for single phase motors, to be coupled di- 
rect to alternating circuits as now generally installed, seem 
to have been apparently lost sight of. That a demand 
for such motors exists is but too well known and though 
attempts have been made to supply it in the past there is 
still a wide field open to machines of this type. 

Recognizing this fact the Excelsior Electric Co. have 
just brought out the alternating motor illustrated in the 
accompanying engraving, Fig. 1. This is a synchronous 
machine, designed to be self starting, which is accom- 
plished by means of a small auxiliary continuous current 
motor mounted on a bracket and coupled directly to the 
alternating armature shaft. This auxiliary motor is em- 
ployed merely to bring the alternator up to synchronism, 
after which it is switched out and plays no further part in 
the working of the machine. 

The diagram, Fig. 3, shows the windings and connec- 
tions, from which the operation of the machine will be 
readily understood. The current from the alternating 
source controlled by a starting switch a, goes to the bind- 
ing post r, from whence it is led through an auxiliary 
winding on every other pole of the field. From the field 
it goes through the armature by way of the brushes G, G“ 
back to the binding post p’ and thence out to the return 
circuit. This winding is simply used to get up the required 
speed. When this speed has been attained, the exciter is 
in condition to produce just the amount of current that is 
wanted and rings the bell B. This gives the operator 
warning, and he immediately presses down the lever L 
which forms the connections at points 1, 2 and 3. At the 
same time by means of the peculiar brush rocker, the 
brushes G, G’, are automatically lifted from the commu- 
tator. The pins c, c’ force the lower arms of the rocker 
nearer together which action pulls the upper arms further 
apart and so lifts the brushes off the commutator. 

This sets up an entirely new action. The alternating 
current of the circuit no longer goes from the binding 


EACH My, 
Fia. 1.—EXCELSIOR SINGLE-PHASE ALTERNATING MOTOR. ` 


posts r, r’ through the field and armature, but, instead, is 
led to the point 2 where the connection has been formed 
which sends it to the collecting ring R through the armature 
back to ring R’ to the point 3 and to post “ and thence 
out to the return circuit. The fields are now excited by 
the current from the exciter E. This current goes to point 


THE ELECTRICAL ENGINEER. 


[Vol XVII. No. 318. 


1 where the connections just formed allow it to go through 
the main windings of the field, which is wound in alternat- 
ing series, From the field it goes back to the exciter. This 


A 


E. 


i AS M4, 


Fic. 8.—DiaaraM or EXCELSIOR SINGLE-PHASE ALTERNATING 
Moro. 


magnetizes the field with a direct current while the arma- 
ture is excited by the alternating current from the cir- 
cuit. 

At the first glance, one would naturally wonder how the 


Fic, 2.—EXCELSIOR M H. P. SINGLE PHASE ALTERNATING MOTOR. ö 


armature windings are brought to the commutator in un- 
ending series when there are the same number of coils in 
the armature as there are segments to the commutator. 
This is readily understood by a closer inspection, when 
it will be observed, that two commutator segments are 
short circuited at F and two armature coils at F’ are prac- 
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tically made into one coil of twice the number of turns, 
which arrangement readily allows of the unending series, 
as can be seen by tracing the winding and connections of 
a single coil. 

The engraving, Fig. 2, shows a }-H. r. motor adapted 
for single-phase alternating currents. This machine has a 
ring armature with 24 polar projections, revolves in a six- 
pole field, both parts being well laminated. 

Twenty-four coils are wound on the armature and con- 
nected to a twenty-four segmert commutator, the seg- 
ments of which are cross-connected, each section to ever 
other one hundred and twenty degrees removed. By this 
method of joining the coils, the current is distributed 
through six of them in multiple arc and four in series K 
means of but one pair of brushes. The field coils are all 
in series with each other and with the armature. 

These motors are intended for driving small R 
such as lathes or drills, etc. When mounted on a hig 
pedestal driving a 16 inch or 18 inch fan they act as power- 
ful ventilators. With the base detached and hung from 
the ceiling by means of a tube, they will drive a pair of 
blades with four feet spread at two hundred revolutions 
per minute. When the motor is utilized to drive machin- 
ery which needs to revolve at uniform speed under chang- 
ing load it is supplied with a centrifugal governor which 
maintains the speed by shifting the brushes. 


COST OF TRANSMITTING NIAGARA WATER 
POWER. 


BY H. WARD LEONARD. 


CONOERNING the results obtained by Messrs. Houston and Ken- 
nelly as to the Niagara transmission, I differ radically from them 
as to the commercial results possible. I have not time to go 
into the matter carefully, but I assume that the results obtained 
by them are correct deductions from the assumptions made. It is 
in their assumptions that I cannot agree with them. 

I cannot conceive that capitalists would be satisfied with a 
return of 5 per cent. per annum on a venture so full of doubt as 
this, and with such enormous losses in case of failure. My experi- 
ence leads me to the belief that nothing leas than a return of about 
15 per cent. per annum in case of success will induce capi 
to take the chances of a nearly complete loss of capital in case of 
failure, which certainly must be considered in a transmission such 
as that from Niagara. A return of 5 per cent. which Messers. 
Houston and Kennelly allow can be secured from first-class bonds 
in which the chances of loss of the capital is practically eliminated. 

Meesrs. Houston & Kennelly assume an average load for 24 
hours of 60 per cent. of the maximum load. seems to me 
extraordinarily high, based on the statistics of the most favorable 

ractice up to date, and I believe 40 per cent. of the maximum 
oad will not be exceeded as the average load in such a transmis- 
sion. 

Messrs. Houston & Kennelly have assumed a cost of $14.95 per 
K. W. as the pure cost of motors and step down trans- 
formers combined. In arriving at this fi they have assumed 
1,000 K. w. as the smallest motor unit. en we consider that 
such a motor would supply a factory using steam engines of 1,500 
indicated H. P. we must wonder rit a will be found 
to sell the enormous power to be of. If motors of 25, 50 
and 100 Kw. be considered which are much more likely to be the 
sizes used, even in large factories, the cost per Kw. for step- 
. and motors will be about $25 per Kw. instead 

Messrs. Houston & Kennelly assume an efficiency of 98 per 
cent. for step-down transformers, and 96 per cent. for motors, 
which seems extremely high. This makes a combined efficiency 
of 94 per cent. which seems more likely to be 85 per cent. in prac- 
tice, as such an efficiency as they assume is only possible for very 
large motors at full load, if even then. 

t does not seem reasonable to me that a manufacturer having 
a steam plant already in operation will consider taking electric 
power unless there is a saving of nearly 50 per cent. in the cost of 
power, for he must still retain his boilers for heating, and, as his 
engineer acts usually as machinist for all his machinery, he can- 
not save his salary by pea age as power. In most industries the 
cost of power is not more 10 per cent. of the cost of manu- 
facture, and if there be any considerable increase in the liability 
of failure of power it will uire a very great inducement in 
order to make the change to electric motors attractive. her- 
more, most manufacturers believe that they are producing power 
at about 3¢ to 3% of the figures given by Emery’s tables, and al- 
though they are probably in error it is their low estimate of their 


THE ELECTRICAL ENGINEER. 


491 


cost of production of power which must be materially reduced 
repay the proposition to use electric power becomes attractive to 
em. 

All of Messrs. Houston & Kennelly’s fi are based upon a 
sale of 119,000 H. P. In order to produce this maximum load 
probably 800,000 H. P. must be sold, as represented by the aggre- 
gate rating of the motor capacity. This is an enormous amount 
of power, and is not likely to be sold this year nor next. If we 
consider the cost of plant per Kw., and the cost of operation per 
Kw. under conditions of only one-quarter of this amount of power 
sold, which is likely to be the situation for some years, and consider 
any reasonable return for capital invested in such a speculative 
business, the losses are a palling and only a tremendous counter- 
balance in the shape of a real estate boom seems likely to 
make the ane invested productive. ; 

I am of the opinion that a power plant using triple expansion 

ines, and continuous current apparatus, located on the water 
front in Buffalo will be able to compete with power transmitted 
from Niagara successfully. There are scores of places in the 
United States where power is almost, if not just, as cheap as at 
Niagara, and where within short distances | amounts of power 
are used with very high cost for fuel, and where the chances of 
commercial success in the electrical transmission of power seem 
to be much greater than at Niagara. 

For the sake of electrical development it is to be hoped that 
the Niagara transmission will prove a great success commerci- 
ally, but in case power from Niagara cannot compete with steam 
power at Albany it should be remembered that this will be due 
not to the high price of the transmitted power, but to the cheap- 
ness of the local steam power. 


THE COST OF TRANSMITTING NIAGARA WATER 
POWER. 


BY J. B. CAHOON. 


The prices which Messrs. Houston and Kennelly quote for 
generators, motors and transformers might ee be obtained 
were the total of all the plants to be contracted for purchased on 
a single order, but I very seriously doubt whether they could get 
them as cheap as quoted even then. Again, they figure on a cost 
of $3 per ton for coal where used to produce steam power; this, 
as we all know is about double what would be paid for the kind of 
coal used in large plante for the production of steam and I notice 
that they also their cost on the average load being 60 per 
cent. of the maximum ; this I believe will not hold true in actual 
practice. 

In fact, a general criticism can be made which will cover the 
whole article and that is, a factor of safety of two should be intro- 
duced. Making the changes involved by the introduction of this 
factor would, I believe, place the cost of producing electricity at 
the different points about where it belongs and would evidently 
make a very material change in the conclusions arrived at. 


AN ESTIMATE OF THE DISTANCE TO WHICH 
NIAGARA WATER POWER CAN BE ECONOM- 
ICALLY TRANSMITTED BY ELECTRICITY. 


BY EDWIN J. HOUSTON, PH. D. AND A. E. KENNELLY, F. R. A. S. 


WE note with interest the communication in the issue of 

ELECTRICAL ENGINEER for May 30, p. 468, by Professor F. B. 

Crocker and Mr, C. F. Rittenhouse, upon a recent article written 
by us on Niagara power transmission. 

Messrs. Crocker and Rittenhouse state that in their judgment, 
“It would have been more appropriate to have considered the 
proram on the two-phase basis, since this is the system adopted 

y the Niagara CompanY fl We submit that this is really an irrel- 
evant matter, since we did not attempt in our paper to discuss the 
particular system adopted by the Cataract Construction Company, 
Sar rather a general electrical engineering problem connected with 

ara power. 

111 is stated that, We think 10 cent. too small for the 
annual interest, depreciation and repairs. At least 5 per cent. 
should be added for litigation, accidents, interest on unproductive 
capital and general contingent expenses.” To this we would 
answer that we did not intend our estimates to cover the hypo- 
thetical coste that might exist due to accidents or unforeseen causes, 
but based our figures on what could be considered fair charges 
on capital. Considering the high character of the engineerin 
akill engaged on this project, we believe that our estimate of 

cent. for depreciation and re is fair, and we have yet to 
earn that 5 per cent. is not a fair return on capital at the present 
time. 
The article proceeds to state: The efficiencies assumed seem too 
high. Thus their figure of 0.96 efficiency for the generators or 
motors, and 0.98 for the transformers might be ized on a test 
under the best circumstances, but are very high for ordinary com- 
mercial conditions, and they are certainly not ‘conservative’ as 
their authors claim.” * * è « An efficiency in the line of 55 per 


492 


cent. in the transmission to Albany, which would obtain, accord- 
ing to their figures, appears low, but may be warranted on the 
basis of their assumptions.” 

We are no little perplexed as to which of these conflicting 
views we should regard as the real criticism of the article; viz., 
whether our efficiencies are estimated too high or too low. We 
would suggest, however, that our estimates were not for ordinary 
sizes of machines which might be, say, from 1 to 100 H. P., but for 
the extraordinary size of 5,000 H. P., and since the efficiency is 
known to increase continuously with the size, and the efficiency of 
dynamos and transformers exceeded 95 cent. in the published 
Lauffen-Frankfort transmission, when capacity did not ex- 
ceed 300 H. P., it is reasonable to expect that the figures we have 
assumed will be amply justified. 

The article goes on to state that Dr. Emery in his paper on the 
cost of steam power has based his estimates on a 500 E. P. steam 
engine unit, and at $68 per H. P., whereas our figures showed 
86.852 per H. P. for dynamos and accessories. To this we would 
reply that Dr. Emery is on record in the Transactions of the 
American Institute of Electrical Engineers, Vol. X, p. 159, as 
having stated that he would be unable to predict whether the 
operating expenses of a steam plant made up of units of 2,500 H. 
P., would be more or less than one of equal total capacity in units 
of 500 H. P., and that the principal saving in the adoption of 2, 500 
H. P. units as against 500 H. P. units, would be in connection with 
real estate. 

If the estimates for cost of steam power, made by Dr. Emery 
in his able paper read before the American Institute of Electrical 
Engineers, require any amendment in order to fairly meet the 
facts of the Niagara power transmission, that is a matter which 
cannot fairly be said to affect our estimates, 


THROUGH the courtesy of the Editor of THE ELECTRICAL 
ENGINEER, we have received an advance copy of an article by Mr. 
H. Ward Leonard entitled Cost of Transmitting Niagara Water 
Power.” We regret that Mr. Leonard has not had time to go 
into the matter carefully,” since otherwise someof the statements 
made in his article might possibly have been omitted. We think 
that a Leonard’s criticisms are open to two broad objections, 
namely : 

(1). That we cannot be fairly regarded in any respect as 
assuming the position of promotors. Our sole object, as we believe 
is indicated by the title of our article, was to form a fair 
1 of the distance to which Niagara water power might be 
carried. 

(2). That Mr. Leonard has apparently failed to grasp the great 
difference between the character and conditions of a problem on 
such a scale as that of Niagara power distribution, and ordinary 
commercial problems as they have usually hitherto presented them- 
15 5 which only a comparatively small horse- power has been 
involved. 

To the statement, I cannot conceive that capitaliste will be 
satisfied with a return of 5 per cent. per annum, on à venture 80 
full of doubt as this,” we would reply that this has nothing to do 
with the problem we considered, which was the cost of transmit- 
ting power, and the yearly value of money expended on plant. 

r. Leonard says that we assume an average load for 24 hours 
as 60 per cent. of the maximum load. This seems to me extraor- 
dinarily high, based on the statistics of the most favorable practise 
up to date, and I believe 40 per cent. of the maximum load will 
not be exceeded as the average load in such a transmission.” 

While such an objection would be quite fair for central station 
transmission as dealt with in ordinary practise, it would certainly 
not hold for such conditions as would in all probability exist in 
the transmission of power from Niagara; for, in central station 
loads the electric lights and motor power, which are very gener- 
ally disrtibuted, have an irregular rate of supply, whereas, the 
greater part of the power transmitted f Niagara must neces- 


rom 
sarily be to large consumers in block, and such consumers in their 
own interests would maintain as nearly uniform a load as possible. 

As regards the query, where users will be found for such 
large motor, units as 1,000 kilowatts,” we can only say that the 
very facilities offered for the delivery of cheap power in large 
units will create the demand, as indeed, if the newspa are to 
be believed, it has already done in the case of Buffalo city. 

As regards the efficiency of a step-down transformer and 
motor which Mr. Leonard regards as probably 85 per cent., we 
desire to point out that only in one case have all the facts con- 
cerning a long-distance transmission plant and its efficiency been 
carefully examined and fully published. This was in the Lauffen- 
Frankfort transmission of 1891. Here the average efficiency under 
all loads is recorded as 72.5 per cent. including the loss in line 
conductors, 109 miles in length, and this on a plant far smaller, 
and consequently, it is only reasonable to suppose, decidedly less 
efficient than that we have considered. If, however, Mr. Leonard’s 
estimate of 85 per cent. efficiency were correct, such a net effici- 
ency could not have been obtained. 

If the following remarkable statement of Mr. Leonard, I am 
of the opinion that a power plant using triple expansion engines 
and continuous current ap us, located on the water front in 
Buffalo, will be able to compete with power transmitted from 
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Ni successfully,” be justified, then it might be desirable for 
the Cataract Construction Company to cancel the contracts it is 
said to have entered into, and to retire from business. Np 

The concluding paragraph leaves us in doubt as to the position 
Mr. Leonard actually takes concerning this problem, but we quite 
agree with him that, ‘‘ In case power from Niagara cannot com- 
pete with steam power at Albany, it should be remembered that 
this will be due, not to the high price of the transmitted power, 
but to the cheapness of the local steam power.” 


LABORATORY OF Houston & KENNELLY, | 
PHILADELPHIA, May 80, 1894. f 


ALTERNATING CURRENTS AND FUSES.’ 
BY PROF. DUGALD O. JACKSON AND R. J. OCHSNER. 


THE following work was undertaken with a view to studying 
the disintegrating effect of alternating currents on fuse metals 
which has been reported, and. if possible, ascertaining the cause. 
As the work done at Cornell University? last year showed such a 
remarkable rise of resistance, and a lowering of the fusing points 
of the fuses placed on the alternating circuits, the autbors decided 
to repeat the experiments, and if any change in the resistances 
should take place to prolong them. 

1. The Effect of „ Currents on the Resistance of 
Fuses.— Samples of fuse wire of five amperes rated capacity were 
obtained from five different manufacturers, and to these were 
added a 80 ampere fuse wire which we happened to have, and a 
copper, a german silver, and an iron wire. Pieces of wire from 
each sample, each of them varying from nine to ten feet in length, 
were wound upon cylindrical pieces of pine wood about a foot 
long and one and one-half inches in diameter. The table below 
gives the names of the firms from which the samples were obtained 
and their rated capacities : : 


Rated Capacity 
Ansonia Electric Co. (Wirt fuse wires)................. 30 
Shawmut Fuse Wire Co. (two samples ))). 5 
The Independent Electric Co 5 
Peru Electric Manufacturing Co................ ..... 5 
The E. S. Greeley & Co . 5 
Taylor, Dee & Macks “”k.,nl.,l... 8 5 
Iron wire...... testis Aten teense cee te dine Smee Ma nate : 
German silver wirren 3 
Copper wirren | r EE 5 


The resistances were determined by means of the Anthon 
bridge in the laboratory of the University of Wisconsin, the - 
ings being taken to the fourth decimal place. 

The fuses were put on the alternating lighting circuit which 
furnishes the light for the laboratory. Enough resistance was 
put in series to give a current of about three amperes. The 
sure is 110 volts, and the frequency, approximately, 125. The 
resistance of the fuses was measured at fairly regular intervals, 
and the corrected results were plotted, Fig. 1. 

It was also decided not to pass any current through the fuse for 
some time, but to measure the resistance, as before, from day to 
day, being very careful in getting the temperatures accurately. 
It was found practically impossible to get the temperature of the 
fuses correct within a few tenths of a degree because the tempera- 
ture of the room would vary in spite of all care, and the fuses 
would not follow this variation so rapidly as the thermometer 
indicated it. Nevertheless, far better results were obtained than 
before. The result of this part of the work is shown by the 
curves between the two heavy vertical lines. 

After this the fuses were again subjected to the alternating 
current for about 100 hours, measurements of resistance being 
made daily. Each day, as the current was turned off, they were 
cooled down rapidly by taking them into a cold room and leaving 
them for some time, after which they were brought back to the 
working room and allowed to stand for about five or six hours 
before measuring the resistances. The results are shown by the 
last part of the curves. As fuse No. 3 seemed to show greater 
irregularity than the others, another piece of the same sample 
was added. It is the one numbered 10, and the curve is plotted 
directly under No. 8 for comparison. 

From the fourteenth point on, the curves are all practically 
straight horizontal lines, the irregularities being about the same 
when no current passed as when it did. Nearly all the points on 
the curves before the fourteenth were considerably higher. This 
shows plainly that the fuses had not cooled down to the tempera. 
ture of the room when the resistance measurements were made, 
the variations depending on the length of time they were allowed 
to stand. Considering the average values of the last parts of the 
curves to represent the true resistances, the 1 pee variation was 
1.8 per cent. in the case of No. 3, and even this is not too large to 


1. Abstract of a paper read at the Meeting of the American Institute of Elec- 
trical Engineers, Philadelphia, May 16, 1894. 

2. “ The Action of Continuous and Alternating Currents on Fuse Metals,” by 
O. P. Matthews; Transactions A. I. E. E., vol. x, p. 251. 
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be explained by the above errors. In proof of this the resistance 
of one fuse was m immediately after turning off the cur- 
rent, and also 15, 20, 85 and 50 minutes later, and the errors found 
to be respectively 8 per cent., 6.2 per cent., 3 per cent., 2.8 per 
cent. and 1 per cent. 

That the first point on each curve is nearly as low as the final 
values is due to the fact that current had not been passing 
through the fuses before that measurement was made, and the 
fuses were, therefore, at the temperature of the surrounding air 
which was recovered by the thermometer. Another proof that 
the variations are duo to temperature is shown by curve No. 9. 
This represents a wire which has a very small temperature 
co-efficient, and accordingly it varies the least of any. hile the 
peik 155 in curve No. 8 15 e than T any of the 
others the percentage rise is only slightly greater, the resistance 
of the fuse being the largest of all. 

These experiments prove that there is no appreciable rise of 
resistance in fuses subjected to alternating currents, at least not 
within a period of hours. More accurate results might 
undou y have been obtained had the fuses been mounted in 
such a manner as to avoid contact with any large masses of solid 
material, but the accuracy is amply sufficient to prove the case. 

These results are diametrically op to those given in the 
report of similar work, published in the A. I. E. E. Transactions, 
vol. x, p. 262, already referred to. While, in the latter investi 
tions, corrections were made for the standard resistance with 
which the fuses were compared, no such corrections were made 
for the fuse wires. The fuses were subjected to larger currents 
than in my teste, with consequent greater heating. The resist- 
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ances were apparently measured without allowing sufficient time 
for the fuses to acquire the temperature of the room, and even if 
this was done the variation in temperature of the room as given 
in the original report of the investigation (which Mr. C. P. 
Matthews, Instructor at Cornell University, kindly sent me) was 
sufficient to introduce serious errors. The resistances were 
measured by the fall of potential method. According to the 
drawing, showing the arrangement of the apparatus, no extra 
resistance is put in series with the battery to reduce the current 
strength. This current may have been sufficiently great, in the 
smaller sized fuses at least, to cause considerable heating. For 
these and other reasons relating to the accuracy of the tables, I 
think that this part of the work reported by Mr. Matthews is not 
to be relied upon, and, therefore, the conclusions based upon it 
are of no value. 

3. The Effect of Alternating Currents on the Fusing Points.— 
Next the fusing points before and after passage of current were 
determined. As the continuous current from the dynamo which 
was available was too variable, a few storage cells for fusing the 
wires were used. Only the five ampere wires were tested. A num- 
ber of pieces of each of these were tested; half of these had been 
one to the alternating current and half had not. 

our of these samples showed a slight lowering while two 
show a slight rise in the fusing point, but the differences were of 
the same order as the differences between individual test pieces. 
While a test of only a comparatively small number of fuses in this 
way hardly establishes the correctness of the results, a slight 
change in the fusing points probably did take place, as was shown 
by the fair uniformity of the figures in each sample. That such 
slight change as did occur was due to oxidation there is also little 
doubt, for all of the old fuses showed slight oxidation, and the 
effect was too small to be of practical moment. As to the results 
in the earlier investigation already referred [Trans., Vol. x, p. 
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65], on the fusing points, only the averages are given, and no 
mention is made of temperature; therefore it is impossible to prop- 
erly judge of their accuracy. As far as can be determined krom 
the original report, however, the tests do not seem to be any more 
reliable than the resistance tests. 

8. Conclusions.—In the light of the experiments herein de- 
scribed, and the statements made by Cockburn, Salomons, and 
Matthews, is it necessary to ascribe a slight change in the proper- 
ties of the fuse to the disintegrating effect of the alternating cus- 
rent? It isthought not. The experiments recorded represent 
the conditions of ordi practice and prove that a fuse as used 
in practice is not di y affected by the alternating currents. 
Fuses on alternating current circuits are sometimes found to blow 
without sppereat reason, but something outside of the disinte- 
grating effect of the current is the cause. Under some conditions 
the result has come about through the mechanical shaking to 
which an 5 aro fuse is sometimes subjected w 
not tightly clamped by the terminal screws. 


ELECTRICITY AND PHOTOGRAPHY. 


In the May number of the Cosmopolitan Magazine, Prof. A. E. 
Poles makes the following suggestive remarks on the above 
subject : 

or a long time it was believed there were three different kinds 
of ether waves, known as heat, light and actinic rays. The latter 
were supposed to be the ones that produced the chemical action 
on photographic plates, while light consisted of rays of a different 
kind, capable of affecting the eye. It was discovered, however, 
that the same rays that can produce vision can also heat a 
body, and also do photograpate work, and what any can 
do depends upon the kind of matter it falls upon, so all 
rays have similar characteristic proporties: This discovery makes 
it plain that there is no peculiar kind of ether waves which 
can be called light, as distinguished from other kinds of ether 
waves. What is called light is a physiological phenomenon, and 
has no existence apart from eyes. So well assured is this, that 
ree ra proposal is made to banish the word “light” from 
physics. 

The sensitive coating upon a photographic plate is an unstable 
chemical compound, which may be broken up by mechanical 
pressure, by heat, or by ether waves. The proper wave length for 
a given plate depends upon the nature of its surface. The tanning 
of the skin, the darkening of newly-laid shingles, the coloring 
upon apples and other fruits, is a photographic process, as can be 
shown by shielding them from the sun’s rays. It has long been 
known by F that pictures may be taken with ether 
waves much too long to be seen by the eye, if some other sub- 
stances are used in p of the simple silver salts in common use. 

Since it has been shown that ether waves of all have 


an electromagnetic origin, it has been apparent all the 
effects of light can be duplicated with suitable electric : . 
Lay a coin, like a half dollar, on a plate of glass and let a few 


sparks from an electric machine fall on it. Remove the coin, and 

e glass surface will not ap to have been affected; but if it be 
breathed on, the image of the coin will at once be seen, and that 
it is really engraved on the glass surface is evident, for it will 
not easily rub off. If a piece of photographic paper the 
place of the glass, it must have the imprint of the coin made upon 
it. It is not needful to have the sparks fall upon the ooin, for, if 
it be enclosed in a dark box, brought near to an electric machine 
having short sparks passing between its knobs, the ether waves 
set up by the latter will be sufficiently short to affeot the photo- 
graphic surface, which may be developed afterwards in the ordin- 
ary way. So it is actually ible to take a photograph of an 
object in absolute darkness, with the ether waves set up by work. 
ing an electric machine. Not much has yet been done in this 
direction, but it is a new clew to chemi bilities, and one 
may confidently look forward to the time when the qualities and 
colors of surfaces of many things will be changed to suit the taste 
by an application of electric waves of suitable length to bring 
about the proper chemical reactions, and an electric machine may 
become a necessary adjunct to the apparatus of the photographer. 


THE JUSTIFICATION OF MISS MEANS. 


Miss Sap M. MEANS, an employee of the Telephone Exchange 
in Columbia, S. C., was dismissed by the session of the Second 
Presbyterian Church of that city for violation of the Sabbath, in 
that she performed her duties at the exchange on Sunday from 9 


o'clock A. M. to 1 o'clock P. M. The case was a to 
Charleston Presbytery, which endorsed the action of session. 
The ap 


was then carried to the Synod of South Carolina, and 
this body reversed the action of the Presb tery and of the session, 
and ordered Miss Means restored to the church. This the session 
failed to do, and the Charleston Presbytery appealed to the Gen- 
eral Assembly. After a long argument the vote to sustain was 
48; to partially sustain, 8; not to sustain, 77. The effect of this 
action of the Assembly will be that Miss Means will be restored 
to communion in the Second Presbyterian Church. 
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TROLLEY OVERHEAD CIRCUITS. 


T is not so long since that the electric light companies in 
some of our largest cities, having often shown an utter 
disregard of the rules governing decent and safe line construc- 
tion found themselves in the dilemma of either putting their 
wires underground or going out of business. They chose the 
former, but at a cost which has probably made what was 
formerly a good paying business an unprofitable one. It 
may be somewhat late in the day to say so, but we believe, 
nevertheless, that if such electric light companies had ex- 
hibited any real desire to make their circuits as safe and 
unobtrusive as every electrical engineer knows they can be 
made, the large majority of the wires now buried would 
still be overhead. With this experience of the electric 
light fraternity before them, it is scarcely to be believed 
that electric railway interests would follow a practice which 
must inevitably lead to like results in the end in their case. 
We need go no further than the city of Brooklyn, N. V., 
to find a model example for the moralist. The very latest 
of our large cities to adopt electric railways, it presents 
probably as good an instance as could be found of short- 
sighted policy and, what is more, of almost criminal negli- 
gence in view of the state of the art. 

To say that the railway current is being tapped all over 
the city for lighting, operating motors, telegraph circuits, 
etc., is to give some indication of the wretched conditions 
existing. To the unquestioned danger from fire due to 
leaks, there is added the equally important destructive 
effect of electrolytic action, not only on water and gas 
pipes but on the elevated railway structure itself, which 
shows a difference of potential to ground, exceeding 100 
volts in spots. Attempts are being made to remedy these 
evil effects by putting up heavy overhead return conductors, 
but these cables, with the feeders as thick as one’s wrist, 
simply cast into the shade the old familiar sky-obscuring 
electric light lines. We are not among those who stickle 
for the esthetic in engineering, but we submit that good 
engineering of itself would have precluded the putting up 
of such conductors on poles in city streets. There can be 
only one outcome of this outrage upon public decency and 
insult to the profession of electrical engineering; and it is 
to be hoped that, for the sake of both, these monstrosities 
may soon be wiped from the face of the earth. It is not 
without reason that the Fire Underwriters have raised their 
rates beyond the Harlem River in New York and a similar 
action which may be expected to involve Brooklyn will 
raise such a storm of public condemnation that further de- 
lay in placing all feeders and returns underground will be 
impossible. Even the acknowledged popularity of the elec- 
tric cars in Brooklyn will not be able to avert the storm 
which is gradually but surely gathering. 


ALTERNATING CURRENTS AND FUSES. 


Tux peculiarities, not to say vagaries, of the alternat- 
ing current have given rise to more than one superstition 
in electrical working, but one by one these fallacious ideas 
are being rooted out by the investigations of competent 
experimenters. One of the notions of this kind which has 
gained wide acceptance as the result of the frequency with 
which converter fuses blow is, that the alternating current 
in some way causes a change in the molecular constitution 
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of the fuse metal, in virtue of which its resistance is 
increased. To the testimony of those who handle con- 
verter fuses in their daily work there was even added the 
confirmation of tests made in the laboratory which seemed 
to show the truth of the generally accepted reason for the 
phenomenon. It would seem, however, that our pre- 
conceived notions must be modified to some extent at least 
in the light of more recent investigations, as embodied in 
the Institute paper of Messrs. Jackson and Ochsner, 
printed elsewhere in this issue. The result of their tests 
of fuse wires show that the change in resistance extending 
over a current period of 550 hours is practically negligible 
and hence that we must look in other directions for the 
cause of the frequent blowing of converter fuses. The 
authors briefly hint at the mechanical shaking to which 
converter fuses are sometimes subjected when not tightly 
clamped by the terminal screws. We are left in doubt 
whether the authors intend to imply that this vibration 
of itself, caused by the molecular magnetic changes, is 
sufficient to change the physical character of the fuse 
metal and to give rise to the supposed increased resist- 
ance. It seems to us, however, that a more plausible 
explanation would be based on the assumption that the 
vibration under a loose contact screw starts a small arc 
which finally leads to the destruction of the fuse. This 
view also seems justified by the fact that it has become 
the practice in not a few central stations to send 
men around at regular intervals to tighten up the fuse 
clamp nuts. While the conclusions reached by Messrs. 
Jackson and Ochsner are probably correct within the limit 
of time to which the fuses were subjected to the passage of 
the current, it would be well to continue the experiments 
in order to determine whether the time effect is practically 
negligible. The unstable resistance of alloys is well 
known, its magnitude varying of course with the nature of 
the alloy; if to this be added the effect due to the current 
it is not beyond the bounds of possibility that fuse wires 
may change appreciably after a lapse of time exceeding 
that indicated in the tests cited above. As a matter of 
fact alloys have been to some extent abandoned as fuse 
material, and as we cannot assume that all past experience 
is at fault in this matter, it seems to us that the subject is 
of sufficient importance to warrant further investigation. 


NOT CHRIST, BUT A CANDLE. 


When the Brooklyn Tabernacle was destroyed recently 
by fire, for the third time, and the occurrence was once 
again attributed to electricity, we ventured to express our 
grave doubts whether electricity had had anything more 
to do with it now than before. The investigation that 
followed soon showed that whatever else might be the 
cause, it was not electrical. Thus arose the need of a new 
theory for what still remains a very suspicious fire, and, 
nothing loth, the officers of the church had a new theory 
to air. We give it in the exact words of Mr. Leonard 
Moody, chairman of the Tabernacle board of trustees :— 

That fire,” said Mr. Moody, earnestly, ‘‘ was a providential 
dispensation. I think it was Christ's way of helping us. Hecer- 
tainly did help us, I think. After I got in the board we paid all 
our current obligations. We got the Sage mortgage extended. 
We raised money by popular appeal. We did all we could and 


then Dr. T e 3 his farewell sermon.“ 
“And then,” he continued, in a slow and solemn voice, 
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Christ said to us: Boys, you ve done well. Til relieve you of 
your troubles.’ And then He burned the church.” 

As Mr. Moody uttered these last words his voice sank almost to 
a whisper and his manner was intensely earnest. 

After a pause of a minute, Mr. Moody became more cheerful. 

“ I don’t believe,” he said, that Christ believes in running a 
church under a big debt. He called us to a halt for that reason. 
I don’t believe Christ believes in running a church with any debt. 
If He does, I don't.“ 


That explains everything, of course. Most men would 
hesitate, nowadays, to represent our Saviour in the light of 
an incendiary ; but no such misplaced reverence checks 
a Talmage trustee. The only wonder is that when the 
timely fire had been so “providentially ” started, Mr. 
Moody and his colleagues did not help it along. 

The investigation into the origin of the fire has resulted 
in a verdict that it was due to a candle carried by a man 
inside the organ that Sunday morning. This explanation 
certainly seems more natural, though less cheerfully blas- 
phemous than Mr. Moody’s. At any rate, as we said while 
the ashes were still red hot, electricity had nothing what- 
ever to do with it. 


LETTERS TO THE EDITOR. 


BABCOCK & WILCOX BOILER TESTS. 


I HAVE not yet seen the full account of the test of the Babcock 
& Wilcox boilers at East Cambridge referred to in your issue of 
May 28, but I can bear witness that on occasion a Babcock & Wil- 
cox boiler will prime ten to twenty per cent. for a quarter of an 
hour or more at a time, as determined by a separating calori- 
meter, a throttling calorimeter reading 212° during all the time. 
On several occasions I have taken three or more successive read- 
ings at half hour intervals, showing from ten to twenty per cent., 
and I have taken single readings showing forty per cent.. The 
same boiler will, however, give less than three per cent., during 
four-fifths of the time, and on one test twenty-one readings at 
half hour intervals gave as maximum priming two per cent. and 
an average of one and one-tenth per cent. R. 8. 

Boston, Mass. 


BUS OR SELF -EXCITED FIELDS. 


THAT self-excited dynamos are better adapted for central sta- 
tion practice than purely bus-excited fields, is a statement in 
which I fully concur with Mr. Herrick, as stated in his letter in 
your issue of May 28; but it is equally true that either system pos- 
sesses advantages over the other, under different conditions: as 
enumerated in the same gentleman’s paper read before the 
National Electric Light Association meeting at Washington. In 
view of the above statement, it is evident that a station embody- 
ing the advantages of both systems will display a greater degree 
of flexibility than if operated with either alone, and this is made 
5 by ee of connections shown in your issue of 

5 e 892. 

n hle ariticianii of my method of field excitation, page 460, May 
23, Mr. Herrick assumes a very unusual routine for starting a 
dynamo, which might render the dynamo liable to damage from 
its own field Epen but I can see no more reason for throwing 
the shunt field switch on its bus-exciting terminal before the dyn- 
namo is up to speed, - and ooneegeanty not ready to be shut 
down quickly in the normal way if occasion demanded it,—than 
to take the unusual course of shutting down one of a group of 
dynamos by raising the brushes from the commutator. A man 
who would operate a plant in this way should not be entrusted 
with the care of dynamos in multiple. 

_My criticism of Prof. Anthony’s rheostat was merely a plea for 
single-pole apparatus throughout the switchboard of a railway 
plant, and it will be noticed that only such is included in my dia- 
5 thus eliminating the possibility of a short circuit within the 

unds of the switchboard. O. S. VAN NUIS. 

Naw Ton City, May , 1894. 


TORONTO ELECTRIC LIGHTING. 


The report of the city engineer, Mr. Keating, has been made 
public on the estimated cost of an electric light plant and the o - 
tion of the same by the city. The total cost of the plant is placed 
at $810,200, and the estimated cost for Sal $106,324. On 
this basis the cost per lamp would be $81.78 and $75 each, instead 
of $108.58 each all round, as at present. Mr. Keating recommends 
the city council to undertake the work at once, while prices are 
low and labor is overabundant. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


THE CARD ELECTRIC COMPANY’S SINGLE MOTOR grades at a l spec and, 5 ne amne time, be just as 
3 reliable, convenient and practical as a double equipment; that the 
POUIEMENT FOR STRER LTAL WATS first cost and the expense for repairs will be jeas, and that, there- 


THE question of single vs. double motor equipment for street fore, one motor on a street car is better than two. 
tars running upon tracks with ordinary es is one that is of The company, carrying out its ideas in this direction, has de- 
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Fia. 1.— CARD ELEOTRIO RAILWAY MOTOR FOR SINGLE EQUIPMENTS.—REAR VIEW. 


ial interest to railway companies as well as to manufacturers signed for the service specified the motor shown in the accom- 


of electric 5 and the Card Electric Company, of panying illustrations. In large cities where trailers are used the 
Mansfield. Ohio, treated the subject in a most practical man- single equipment is not ad vocated and the company is now pre- 
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Fia. 3.—Carp ELECTRICO RAILWAY MOTOR FOR SINGLE EQUIPMENTS.—FRONT VIEW. 


ner by placing single equipments upon cars in regular service and paring a double equipment possessing the same features of sim- 
observing their action as compared with the double motor equip- plicity and completeness of detail as that described. This has not 
ment in ordinary use, As a result of its experiments the company yet, however, been placed upon the market. 

has become convinced that a single motor equipment can be built In the illustrations, Fig.1, shows a rear view of the single motor 
of sufficient power and traction to move a loaded car over ordinary equipment, a novel feature of which is the steel bar for strength- 
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ening the cast extensions that form the 
rests in ves, cast for the purpose, and is clamped down by two 
eye-bolts fastened by pins between the hinge ribs at the bottom, 
and clips over the top, dividing the strain equally between four 
pointe, overcoming the danger of breaking after long service, 
through a gradual crystalization of the cast metal. 

A view of the motor case open is shown in Fig. 2, with 
the lower half of the case lowered, exposing the armature and 
field coils, for inspection or removal. The modus operandi of 
this is quite simple and it requires but little time. A small chain 
block, fastened to a beam of the car body by means of an eye- 
bolt, and to the lower half of the motor case at the extension 
shown in the centre, enables one man to raise or lower it with 
ease. If the armature is to be removed, the journal caps are 
taken off, the case supported from below, and a plank laid one 
end on the motor case and the other on a cross support in the pit: 
on this the armature is rolled out of its bearings, away from under 
the car and on to the floor. An armature can be taken from one 
of these motors very easily and quickly and with little er of 
injury. All the screws and bolts are easily accessible, and may 
be removed with a socket wrench from the top. 

A novel attachment is the commutator turning device shown 
in position at the lower left hand corner of Fig. 2. By its means 
the case can be opened and the commutator turned off in no 
longer time than would be required to take the armature out and 

place it on the floor. When the motor case and armature are 
lowered, the pinion is released from the gear wheel and is used as 
a means for turning the armature. This is done with a leather 
belt making connection with the pulley and crank handle fastened 
to the case. The speed can be made anything desired, and as 
good a job of turning done as in a lathe. One attachment will 
answer for any number of motors. 

The armature, field coils and commutator are carefully 
designed and skillfully made, and represent years of experience. 
The controlling stand shown in Fig. 8 is so simple that a few 
words will describe it. The operating handle is placed centrall 
on top of the cover and turns a short shaft from which motion is 
transmitted to another shaft, shown at the left, by means of two 
small sprocket wheels and a chain. Immediately under the cover 
is the reversing switch, the handle extending through the case at 
the right. On the longer shaft are placed eight cams, insulated 

from it by heavy, hard rubber tubing and secured by hard rubber 
ins. Opposite each cam is a switch fastened by a suitable 
racket or base to the back near the shaft. Each switch is pro- 


ring supports. The bar 
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THE CARD ELECTRIC CAR CONTROLLER. 


vided with contact pieces to engage with clips on binding blocks 
fastened to the back. At the bottom of the stand is a series of 
binding blocks for making connection between the controller, 
motor, resistance and line. 

» The operation of the controller switch will be clearly under- 
stood at a glance by reference to Fig. 4. The two springs fastened 
to the switch arm and the bracket back of the pivoting point, 
operate to throw the switch in or out when the cam has moved 
the arm in either direction past a centre line, and makes that 
motion independent of the operator and always at the same speed. 
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The cam gives positive movement to the switch until it is just 
releasing from the contact clips, when the springs act and throw 
it quickly. The same thing occurs when contact is made, so that 
no matter how slow the movement of the handle may be, there 
can be no drawing out of arcs or burning of contacts. e revers- 
ing switch is of the simplest form with sliding contacts, and every 
part is accessible. The leading-in wires at the base are protected 
on all sides, and hook into their respective binding blocks where 
they are further secured by screws. 


THE CARD CONTROLLER SWITCH. 


The company has issued a well illustrated and clearly written 
catalogue of these motors and apparatus that will well repay care- 
ful reading. 


THE CUMMINGS ELECTRIC CARRIAGE, 


SINCE the recent description of this vehicle in THE ELECTRICAL 
ENGINEER, the inventor has made some further practical tests 
with a view to getting reliable data as to the probable operatin 
expense. An invitation was recently tendered to several interes 
parties to investigate the actual power required to propel the car- 
riage, and also to test the ease of steering and operating the device 
by inexperienced persons. A ten mile trip was made through the 
streets and boulevards to Washington Park, and a pleasant morn- 
ing drive through the park was taken. During the greater part of 
the trip the carriage was operated solely by one who had never 
before dled the vehicle, and this without any specific instruc- 
tions of any kind. 

The average power required during the whole trip was less 
than 1 H. P., the ammeter varying from 22 amperes on smooth, 
level macadam roads to 49 amperes when ascending a slight grade, 
and the voltmeter showing 26 volts. The entire trip was made 
without a hitch of any kind and was voted a great success. There 
seemed to be no indications of weakness or unreliability of any 
part of the vehicle, and, as far as ite suitability for pleasure travel 
on ordinary city streets or boulevards is concerned, it has every 
indication of being a marked step towards a successful solution of 
the problem of individually propelled vehicles. 


THE AACHEN-BURTSCHEID ELECTRIC RAILWAY. 


THE economy in operation which can be secured in 1 
current for electric railways at electric light stations is beginning 
to be recognized in Germany. In Hamburg, for instance, one 

uarter of the output of the electric 9 station is taken by 
the railway. Recently the city of Aachen decided to operate an 
electric railway, and to get its current supply from the 1 
t, form- 
erly Schuckert & Co., of Nuremburg. The length of the first line 
to be constructed is about 15 miles, and suburban lines to be put 
in operation later will increase this distance to nearly 20 miles. 
The existing single track road will be replaced by a double track. 
The hilly nature of the city is somewhat unfavorable to traffic, 
1 of 5 per cent. are frequent and the maximum is 8 per cent. 

he trolley system will be employed. Of the 84 cars 19 will be 
equipped with 15 H. P. motors, which are expected to haul a 
trailer, and the rest will be equipped with 10 H. P. motors. The 
entire electrical work will be carried out by the Elektricitaéte-Ak- 
tiengesellschaft, of Nuremburg, and will be similar to that installed 
in the road at Zwickau, and the one which will be shortly com- 
pleted at Baden-Vo6slau. 


THE BELLEVILLE ELECTRIC RAILWAY. 


Mr. W. C. Gotshall, who has recently completed and turned 
over to the company the electric railway system of Muncie, Ind., 
recently described in THE ELECTRICAL ENGINEER, has now taken 
up the Belleville Electric Railway, of Belleville, Ill. The enter- 
prise contemplates eight miles of track in Belleville with an eigh- 
teen mile extension to St. Louis. The cars will pass through East 
St. Louis over the St. Louis bridge and stop at the foot of Third 
and Washington avenue. About five miles of the road in Belle- 
ville has already been completed. 
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NEW LONG DISTANCE RAILWAY WORK PROJECTED. 


REPORTS from various parts of the country and abroad seem to 
indicate that there is considerable railway construction work 
either actually being done or under serious consideration. The 
Pennsylvania Traction Company is said to have in view the con- 
struction of a four track trolley road between Harrisburg and 
Philadelphia, a distance of about 100 miles, and it is proposed to 
have at least the greater portion of the road in operation in about 
a year. The route for the proposed electric line between Chester- 
town and Queenstown has also been surveyed. The line chosen 
will be about twenty-five miles long. 

In California the Pasadena and Los Angeles Electric Railway 
Co., Los Angeles, has been incorporated, with a capital stock of 
$500,000. Contracts are now being placed for the first section of 
the Philadelphia-New York road, namely, Philadelphia to Tren- 
ton; and land for the power plant has been acquired at Bristol. 


UNDERGROUND TROLLEY SCHEME IN CHICAGO. 


A syndicate has been formed in Chicago to control the under- 
ground electric system for the propulsion of street railway cars. 
The system controlled by this company is that of the Universal 
Electric Co. which was exhibited and operated at Coney Island 
last summer, and fully described in THE ELECTRICAL ENGINEER of 
July 5 and Oct. 18, 1808. The syndicate is composed of capitalists 
from New York, Chicago and New Orleans. 


THE WHARTON WOODEN BRAKE SHOE. 


THE accompanying illustration shows a wooden faced brake 
shoe, made by Messrs. Wm. Wharton, Jr. & Co. (incorporated), of 


Twenty-fifth street and Washington avenue, Philadelphia, which, 


THE WHARTON WOODEN BRAKE SHOE. 


it is claimed, has developed under extensive service, qualities 
superior to metal. It is also said to be cheaper than metal after 
the first cost, and the renewal is confined to replacing the wooden 
block, as the iron hanger has no wear and lasts indefinitely. The 
renewal costs very little in labor, consisting of replacing the 
wooden block in the iron hanger instead of putting on the shoe 
and hanger together. The wood can be put in and taken out 
readily and runs no risk of displacement in service. The block is 
made of oak cut across the grain, thus exposing the ends of the 
fibres to wear, which prevents the tearing out of the ends and the 
sides, and presents a surface to the wheel which has greater 
tenacity than any metal. 

These shoes are in use on a number of well known street rail- 
ways whose managers are enthusiastic in their praisc. The 
makers state that they have many samples which have run 6,000 
miles, with average stops and quite heavy grades. They have 
patterns of shoes for all standard trucks, and will also make 
shoes of special designs to suit purchasers. Besides the wooden 
shoes, however, the company can supply those of mixed steel and 
iron or all iron, for those who prefer them. 


THE SIOUX CITY TRACTION CO. 


The Sioux City Traction Company, with a capital of $1,000,000, 
has arranged to succeed the Sioux City Street Railway Company 
in the ownership and operation of the forty miles of electric street 
railway which it got by foreclosure. The new company is com- 

ed of bondholders of the old. Of the stock, $630,000 was paid 

or in bonds and the balance in cash. D. L. Wright, E. F. Stone 
and J. C. French, of Sioux City, and M. L. Kohler and J. W. 
Harner, of Philadelphia, are the directors and corporators. 
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MISCELLANEOUS. 


INSURANCE VIEWS ON ELECTRICITY A8 A HAZARD. 


The following is the comment of the Insurance Herald, of 
Louisville. Ky., on the colored charts recently published by the 
New York Chronicle, and is therefore interesting as showing that 
even among the insurance people, electricity has some critics 
neither unkind nor unfair :— 

The extra number of the Chronicle containing careful diagrams 
of the causes of fire by classes for the year 1898 has been issued, 
and we bave examined it with a great deal of interest for the 
purpose of discovering the havoc wrought by electric wires. There 
are & great many underwriters who believe in their souls that 
electric wires are destroying the world, and it is, perhaps, high 
testimony to the strict accuracy of the Chronicles work that the 
diagrams do not show this to be the fact, even though it is a fad 
to attribute losses to the wires. The percentage of losses attributed 
to electric wires in the diagrams is noticeably small, in spite of the 
fact that in cities the maze of wires and the extent of lighting 
and power by electricity is increasing yearly. This percentage is 
not properly understood save in view of the fact that as one cause 
of harzard is increased by introduction, another is decreased by re- 
moval. Thus in thousands of theatres and opera houses elec- 
tricity is used for lighting either in conjunction with the gas or 
without it. The electric lights have supplanted the dangers from 
gas jots to a greater or less extent. The di show that in 
this class of risks in 1898, 12.5 per cent. of the fires were caused 
by electric wires and 11 per cent. by gas jets. Retail AETI 
houses show 11.5 per cent. of fires due to electric lighting and 12. 
caused by gas jets, while 11.5 per cent. were due to lamp explosions. 
Taking values into consideration, it is probable that an enormous 
excess of retail clothing stocks are in storehouses lighted by gas 
or electricity, yet electricity is chargeable with little more loss 

oil lamps that explode. Even in the risks where electric 
wires might be expected to cause most damage, such as electric 
lighting stations and telegraph and telephone stations, the danger 
is not so great as is exhibited in other classes from other causes. 
In electric lighting stations the wires are charged with 380.5 po 
cent. of the fires. in telegraph and telephone stations with 62.5, 
while to cotton in transit 66.5 per cent. of the fires were caused by 
locomotive sparks. In both cases it is 8 that many of the 
flres are attributed to these causes that may have originated 
otherwise. These suggestive causes are at hand, however, and 
the dog, having a bad name, gets the blow ; just as our old friend, 
„Matches.“ Matches looms up in the dia; s to an extent 
and frequency that puts electric wires toshame. The world seems 
to be really doomed for the use of matches, off which, we presume, 
rats are dining with their usual gluttony. If there was no match 
food manufactured for rata, we verily believe the logs ratio might 
be reduced to such a fragmentary minimum that fire under- 
width could, in a year or two, take a holiday and throw money 
at birds. 


POSTAL TELEGRAPH MORSE JUBILEE BANQUET. 


WE have been favored by the Postal Telegra h Cable Co. with 
a report of the ‘‘family” banquet with which that company and 
its officers, on May 24, in their fine new building on eer hile 
celebrated the jubilee of the sending of the first message. Nearly 
150 officers and employees of the postal and Commercial Cable 
Companies were present. Mr. John W. Mackay presided; and 
Mr. A. B. Chandler, president and general manager of the Postal, 
and Mr. George G. Ward, 5 and general 1 of 
the Commercial Cable, from their places on his right and left 
assisted him by acting as toastmasters. Mr. Mackay welcomed the 
gathering in his characteristically terse and modest way, and the 
welcome to himself, in response, was warm and hearty to a degree, 
Mig ice | the close ties that bind the Mackay interests together. 
Mr. Chandler then spoke with great eloquence of the memorable 
anniversary and of the evolution of the Postal system, out of a 
thing of shreds and patches into the compact highly organized 
institution of to-day. He also spoke gracefully of the beautiful 
building that now housed them, and expressed his faith in tele- 
graphy as a career for many of the younger men he saw around 
im. 

Next came Mr. George G. Ward in a sparkling speech on be- 
half of the Commercial cables. He mentioned the interesting 
fact that in 1891, upwards of 250,000 messages were exchanged be- 
tween the Postal and Commercial Companies; in 1892, 270,000; in 
1898, the panic year, 273,000; and that the amount per message 
accruing to the Postal averaged 41 cents, and that to the Com- 
mercial, $1.86. During 1893, no fewer than 9,000,000 words 

assed over their two Atlantic cables, with only one error in every 
,000 words. He closed with proposing the health of Mr. Mackay, 
which was received with tremendous cheers. Mr. Mackay's 
an was modesty itself. He made more than one neat point, 
uding to the occasion as the anniversary of the most memor- 
able event of the century,” and addressing those before him as 
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associated in the development of the science that has changed 
the face of civilization.” After more hearty cheering, Mr. John 
W. Mackay, Jr. made a brief address in a bright, enthusiastic 
way. The healths were then drunk of the President of the United 
States and of Queen Victoria; and then camea number of speeches 
by other officers, present from all parts of the world. It was quite 
late when the banquet ended, having proved a most enjoyable 
success. Never before in telegraphic circles had the owners and 
directors of a vast system sought to meet the representatives of 
she department on terms of equality and good will. 

e morning of the 25th was spent at headquarters in an in- 
formal discussion of business matters and in the extension of per- 
sonal acquaintance. 


STORAGE BATTERY LIGHTING ON THE CHESAPEAKE & OHIO 


RAILROAD. 
Ir is ponon known that certain trains on the Chesapeake & 
Ohio R. R. have been lighted by sto battery for some months, 


and the experiment has now been ed far enough toenable one 
to draw some conclusions as to its practical success. Thirty-three 
cars are equipped, being eight coaches, eight combination cars, 
eight express cars, five dining cars and four postal cars. These 
run mostly in the service between New York and Cincinnati. 

A comparative statement of cost of working and maintenance, 
including interest on the total investment, has been made for the 
General ager. This comparison is between the 88 storage 

cars, 21 Pintsch’gas cars and 187 cars lighted with kerosene 

oil. The comparison indicates that the cost of the electric light- 

ing is about 18 per cent. less than that of lighting with Pintsch 

as, and 70 per cent. more than that of lighting with oil lamps. 

e give these figures, however, says the Ratlroad Gazette, as 

being still quite uncertain, and are not yet so convinced of their 
accuracy as to venture to publish them in detail. 

The system used is the Silvey storage battery already known 
to our readers. This battery is built up of lead grids laid hori- 
zontally, the positive and negative plates being separated by a 
i king. These plates are cast with rectangular celle 
which hold the active material, and each pile is carried in a hard 
rubber jar. 

The train unit of battery weighs about 600 lbs., and two of 
these units are called a set. These are carried underneath the 


middle of the car, the boxes which receive them being fastened to 


the framing and having end doors and being provided with 
rollers on the bottom, so tbat the boxes carrying the batteries 
may be conveniently slid in and out. An ordinary coach may be 
lighted for the run from New York to Cincinnati and back by 
two sets, that is, 2,400 pounds of battery, although the sleepers, 
the pora cars and the dining cars, and perhaps some of the 
coaches, carry three sets, say, 8,600 pounds. The battery gives 
86 to 40 hours of lighting with 148.8 candle power in each 
car. Asa matter of fact, the dining cars have sufficient current 
stored to last them five or six days, they often being recharged 
on the sixth day. 


TELEPHONE SERVICE AT MESSAGE RATES. 


THE METROPOLITAN TELEPHONE AND TELEGRAPH Co., N. Y., 
has established a new schedule of rates for telephone service which 
went into effect on June ist. The present flat rates of $20 per 
month for business use and $18 per month for residence use will 
continue in force, and no existing contracts will be affected by the 
new rates, but those desiring telephone connection in future will 
have the option of paying for their service in proportion to the 
amount of service rendered. This method of charging, analogous 
to that which has long obtained with the supply of gas, water and 
electricity for lighting and power, will put the telephone service 
within the reac i 
have hitherto felt that their probable use of the service would 
not justify the payment of the present flat rates. These, of course, 
e on the average use of large and small users taken all 

ether, and although the system is part of the history of the 
ephone business and has all the tenacity and solidity of a firmly 
rooted custom it obviously bears heavily on the small user. This 
customer will now have his wants catered to by the supply of 
telephone service at a minimum annual rate of $100 for a station 
on a two-station y line or $150 for a direct line. For the 
former rate the subscriber will be entitled to call for 700 connec- 
tions in the year and for the latter 800 more. The rate per addi- 
tional hundred connections begins at $12.00 and scales down to 
$7 as the number of messages contracted for annually increases. 

These rates are for messages used in excess of those contracted 
for in advance. When the subscriber estimates his probable use 
and contracts in advance for a certain number of messages he gete 
them at $2 less per hundred all along the scale. For instance, a 
subscriber contracts for a direct line at $150, and is entitled to 
call for 1,000 connections during the year. If he runs over the 
1,000 he will pay $10 for the next hundred, but if he contracts for 
1,100 in advance he will pay only $8 for the additional 100 mes- 
sages. If he does not use any of the additional hundred the $8 
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will be returned to him. There is an initial charge of $15 for in- 
stalling a station. 

The service will be of the same character as that now furnished, 
that is, metallic circuit lines and long distance instruments, and 
in every respect those who join the Metropolitan system under 
the new rates will be on exactly the same footing as the present 
subscribers, with the single exception of the method of paying for 
their services. 

This innovation is to a certain extent an experiment on the 
part of the Metropolitan Company, undertaken in the light of the 
experience gained with the public telephone station traffic. With 
a view to catering to the occasional user of the telephone the com- 
pany has, during the past year or two, very largely added to the 
number of its public pay stations. There are now more 
than 1,000 of these stations scattered throughout New York City 
and from the use of them by ‘‘all sorts and conditions of men, 
there has arisen a distinct demand on the Metropolitan Company 
for a class of service which should be intermediate between the 

ublic pay station and the private telephone station at flat rates. 

e new system of rates provides exactly that. It gives a private 
telephone service on a pay station basis, with the simple business- 
like proviso of a minimum amount of use and a minimum rate. 

e feel little doubt that this tentative step of the Metropolitan 
Company is in the right direction. It is made with all caution 
and prudence and the scheme contains nothing that can provoke 
unfavorable criticism or opposition on the part of present sub- 
scribers. There is no obligation on present or future subscribers 
to take either class of service. The actual subscriber can change 
to the message rate system if he wishes to, on the expiration of 
a contract in force, and the new subscriber can take service at 
the flat rate. We fancy that the majority of new subscribers will 
prefer to pay according to the new method. The strong point 
about it is that it brings telephone service within the reach of the 
small user. 

Subjoined is the full schedule, taking effect June 1, 1894, for 
New York city, south of 110th street: 


Number of Two-Party Direct Excess 
Messages. Line. Line. Messages. 
700 $100 $15.00 per 100 
800 110 12.00 * 
900 120 12.00 
1,000 180 $150 12.00 * 
1,100 188 158 10.00 “ ( 
1,200 146 166 10.00 ‘* “ 
1,800 154 174 10.00 
1.400 161 181 9.00 „ 
1,500 168 188 9.00 
1,600 175 195 9.00 §5 
1,700 182 202 9.00 «“ 
1,800 188 208 8.00 „64 
1,900 194 214 8.00 
2,000 200 220 8.00 „„ « 


For more than 2,000 messages Direct Lines only will be used, 
and the rate of advance will be $5.00 per hundred, with $7.00 per 
hundred for excess messages. 

For these rates, lines will be metallic circuit and equipped with 
long distance transmitters (wall or desk sets only). For a cabinet 
set (wall or desk) $10.00 per annum additional will be charged. 
An installation charge of $15.00 will be made for each station. 
Where. an established station is brought under a Message-Rate 
contract, the installation charge will not be made. 


ROSE POLYTECHNIC INSTITUTE. 


The Rose Polytechnic Institute, at Terre Haute, Indiana, is one 
of the few endowed and thoroughly equipped colleges of the 
country devoted exclusively to the professional education of civil, 
mechanical and electrical engineers and chemists. Though one 
of the youngest of these institutions, perhaps none of them has 
met with greater success in filling the present demand for profes- 
sional training in electricity, regarded as one of the branches of 
mechanical engineering. It has been able to do this by reason of 
a fortunate combination of circumstances, which developed its 
plan of instruction, and the purchase of its equipment just at the 
time that this public demand for electrical education became 
imperative. 

While this plan insists upon and fully develops the theoreticai 
side of the instruction, and includes the modern languages as well, 
it lays og rg emphasis on the practical side of technical educa- 
tion, as it is able to do throughout the whole course of four years 
by reason of ample shops, drafting rooms and laboratories, and an 
exceptionally complete outfit of instruments of precision. The 
teaching force is so organized as to render shop practice most 
effective. It consists in addition to the ordinary faculty of in- 
struction, of a body of skilled workmen, or shop instructors, 
whose entire time is devoted to regular shop routine with the 
students. This makes it possible for students not only to complete 
the designs for machinery in the drafting rooms, but to build it in 
the shops, and also to test it in the laboratories, 
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THE COMPTON ELECTRIC BASE BALL REPORTER. 


Many efforts have been made from time to time, especially by 
the daily papers, making a specialty of sports, to give to the 
public who cannot leave town some idea of how tbe games and 
races are progressing at aey moment. Everyone remembers the 
ball field diagram on which each day’s e was shown in front 
of a newspaper office on Park Row, and that was ordered down 
because popular enthusiasm was so great as to completely block 
the street and prevent traffic. This very fact showed beyond 
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Fia. 1.—THe COMPTON ELECTRIC BASE BALL REPORTER. 


a doubt that there was an opening for a device of the kind 
that should give all the points of the game as they occurred, and 
the inference was that people would be willing to pay for it as for 
any other legitimate amusement. 

A system more elaborate than any hitherto devised has, there- 
fore, been ected by Mr. Melvin D. Compton of this city and is 
now on daily exhibition at the Standard Theatre where it seems to 
arouse nearly the same enthusiasm as does the actual game. The 


Fia. 8.—THE COMPTON BASEBALL REPORTER SWITOHBOARD. 


mechanism is extremely simple and will be readily understood by 
reference to the accompanying diagram. Fig. 1 shows the 
„field.“ In reality this is made more life-like by being painted in 
perspective instead of being diagrammatic. The scene is very 
natural and the grand stand is as full of people as any manager 
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could wish. The circular holes, with the exception of those 
marked b represent the position of the players and show by their 
color which side is at the bat and which in the field. Those 
representing the side in the field do not change during an inning, 
but the progress of a man running the bases is indi effectively 
and amusingly. When the batsman hits a fair ball his number 
disappears from the home plate and there is an instant of sus- 
pense before one knows what has become of him. Should he suc- 
ceed in reaching first base the picture of a man suddenly appears 
at that point, and, if New York is at the bat, the audience goes 


Fia. 2,—THE COMPTON ELECTRIC BASE BALL REPORTER. 


crazy at once. Should he be put out, however, it is shown by the 
number, 1, 2, or 8, as the case may be appearing in the aperture 
marked ‘‘ out,” in the left hand lower corner. The score, innings, 
man at bat, strikes, balls, etc., are indicated as shown in the 


figure. 7 

The back of the flat, with the mechanism for making the 
changes is shown in Fig. 2. Each movement is effected by means 
of an independent electromagnetic motor with a vibrating arma- 
ture similar to that of a call bell, that cuts iteelf out automatically 
at each half revolution, and everything is controlled from the 
switchboard, Fig. 3, the operator receiving the report of the game 
telegraphically by a private wire from the grounds, and simply 
making tbe changes as he receives his information. It will be 
seen that Figs. 1 and 2 correspond exactly in a reversed position ; 
i. e., if the page be folded so that the two are back to back they 
will occupy heir true relationship to one another. 

The same idea, somewhat modified, has been used in posting 
the official scores at the grounds. 


LEGAL NOTES. 


THE GETTYSBURG TROLLEY ROAD TO 8TAY. 


In the United States Court in Philadelphia, the motion of the 
United States Government to enjoin the Gettysburg Electric Rail- 
way Company from building a branch trolley road on the Gettys- 
burg battlefield was denied, and the motion dismissed. 


SHAPLEIGH CUT-OUT NOT INFRINGED. 


The Shapleigh suit was decided last week in the United States 
Circuit Court at Philadelphia by Judge Dallas. The suit was 
brought by Marshall Shapleigh of Pittsburgh, against the Chester 
Electric Light and Power Company to enjoin them from using a 
cut-out to prevent the burning out of incandescent lights when an 
excessive current is turned on, The cut-outin use by the Chester 
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Company, is manufactured by the Emerson Electric Light and 
Power Company of St. Louis, and Shapleigh claims that it is an 
infringement on his patent. Judge Dallas refused the injunction 
and dismissed the suit at the plaintiff's cost on the ground that no 
infringement was shown. . 


SOCIETY AND CLUB NOTES. 


THE BROOKLYN ELECTRICAL SOCIETY. 


„The Practical Construction of the Telephone” will be the 
subject of the next regular lecture of the Brooklyn Electrical 
Society which will be given on Thursday evening, June 7, at the 
residence of Mr. R. J. Simes, Jr., No. 26 Prospect Place, Brooklyn. 

The speaker will be Mr. Thomas A. Bamford, who will con- 
struct a telephone before his audience. 

The Brooklyn Electrical Society which has recently been 

is composed of a number of young men who are inter- 
ested in the practical uses of electricity. Many of them are 
graduates of the Pratt Institute Electrical Class of 1894 and the 
society was formed for the dissemination of knowledge among its 
members. Among the papers read recently were, A Sketch on 
Underground and Overhead Electric Traction“ and a well written 
paper on ‘‘ Direct-Driven Generators.” 

Five consecutive papers on Electro-metallurgy will soon be read 
before the society ; also an illustrated paper on ‘‘ How to Build a 
Phon h,” besides illustrated talks on the telegraph and dyna- 
mo and other important electrical apparatus. 

The meetings are at present held at the members’ houses, but 
in the Fall the society will accept the offer of Manager William 
8. Barstow of the Edison Electric Illuminating Company’s Sta- 
tion on Pearl street, Brooklyn, to use the Company’s lecture room. 
Membership in this society is open to all interested in electricity. 

The officers of the society are as follows: William C. Burling, 
president; William C. Otten, vice-president; Arthur A. Fisk, 
secretary and treasurer. 


THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


THE monthly meeting of the western members of the Institute 
was held at Armour Institute, Chicago, on Wednesday evening, 
May 28. The meeting was even better attended than the el 
ing one, an interesting audience of over 125 being present. 

Mr. B. J. Arnold being chosen chairman of the meeting intro- 
duced Mr. Alexander J. Wurts of Pittsburgh, who 55 his 
paper on Discriminating Lightning Arresters.“ The reading of 
the paper was supplemented by practical demonstrations with 
current, several very interesting experiments being performed by 
Mr. Wurts, many of them eliciting great applause. The chair- 
man, with a few well chosen remarks, then called upon Mr. 
Arthur V. Abbott of the Chicago Telephone Co. to open the dis- 
cussion, which proved very interesting and was participated in by 
Mesers. Pierce and Gutman, Prof. Stine, Dr. Lobach and others. 
Mr. C. C. Haskins being unable to attend, sent a very interesting 
communication relating his experience with lightning and light- 
ning arresters in the early days of Pig age Alp communication 
being read by the honorary secretary, Mr. Caldwell. On motion 
of Mr. R. E. Pierce, which was carried unanimously, a vote of 
thanks was tendered Mr. Wurts, and on motion of secretary Cald- 
well a vote of thanks was given to Prof. Stine and assistants for 
their services during the lecture and for allowing the use of appa- 
ratus of the Armour Institute. 


PERSONAL. 


Mr. E. J. WESSELS, who returned from Bermuda recently 
after a long sojourn there for the benefit of his health, has had the 
Genett air brake placed in his hands by the Seligman bankin 
interests, to be pushed actively. This brake is peculiarly adap 
to use on high speed electric cars, and Mr. Wessels’ large acquaint- 
ance with the street railway field makes him a valuable man to 
represent it. 


GAS ENGINES FOR ELECTRIC LIGHTING IN GERMANY. 


Mn. F. H. Mason, United States Consul Goneral to Germany, 
states that there are in Operation throughout Germany about 
25,000 gas motors aggregating 8),000 horse power. He states that 
through the cheapening of gas, and the rapid extension of electric 
lighting and other applications of electricity, the use of gas motors 
has been very largely increased of late. As evidence of this, he 
states that the two principal makers of gas engines in Germany 
have alone made and delivered during the past two years 1,950 
motors. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 
ISSUED MAY 29, 1894. 


Acocumulators : 
Element for Secondary Batteries, 8. A. Rosenthal and V. C. Doubleday, 
London, og., 520.614. Filed Dec. 5, 1892. 
Consists of a corru and perforated sheet of lead and an enclosiag cas- 


ing of non-conducting material in which the plate is firmly fastened 


Alarms and Signals :— 


Safety System hg Railroads, W. H. Elkias, Cambridge, Mass., 520,520. 
Filed Oct. 2, 1 
An automatic electric block system for steam rail ways. 
zi Anm Apparatus, F. J. Thunhorst, Allegheny, Pa., 520,547. Filed 
eb. 26, ; 
Electric Railway Signal, O. Selden and H. V. Riley, Baltimore, Må., 520,661. 
Filed Feb. 16, 1894. 
An automatic visual electric block system for steam rail ways. 
Electric Ratlway Signal, C. Selden and H. V. Riley, Baltimore, Md., 520,710. 
Filed Feb. 16, 1894. 
Similar to No. 520,661. 


Conductors, Conduits and Iusalators :— 


Insulator, C. E. Conover, Cincinnati, O, 520.412. Filed May 20, 1893. 

Insulator, H. H. Luscomb, Hartford, Conn., 520,602. Filed March 19, 1894. 
Consists of a metallic case containiog iusulating material and having its 

lower edge turned upward as a protection to the latter. 

Insulator, L. McCarthy, Boston, Mass., 520,606. Filed Sept. 23, 1892. 
Consists of a metallic case and a metallis pin separated one from another 

by insulating material and a layer of the latter over the whole. 


Dynamos and Motors :— Ses 
ana Current Motor, W. Stanley, Jr., Pittsfleld, Mass., 520, 60. File 1 
eb. 1, 
Employs a compensating synchronous motor, means for mechanically 
connecting it with an alternating current workiag motor and connections 


between both motors and the supply circult. 
Method of oy Electric Motors, J. 8. Bancroft, Philadelphia, Pa., 
520, 748. F Dec. 10, 1892. 


Employs a rheostat regulating the admission of current to the fleld of the 
generator, a similar switch admitting a constant potential current to the field 
of the motor, and an interlocking between the two switch levers. 

Galvanic and Thermo-Electric Batteries :— 
Electric Battery, 8. H. Hoggson, St. Louis, Mo., 520,429. Filed Mch. 6, 1808. 


Employs cells arranged in a series and electrically connected. 
Miscellaneous :— 
Electric Cigar Lighter, D. Misell, New York, 520,445. Filed Dec. 5, 1893. 


ht 
Klectric Clock Striking Mechanism, C. D. Warner, Ansonia, Conn, 530,585. 
Filed Apl. 6, 1893. 
tic Rlectrode, W. B. Farrar, Greensborough, N. C., 520,673. Filed 
Apl. 5, 1804. 
Railways and Appliances: 


onen Wire Support, B. J. Jones, Sioux City, Iowa, 620,787. Filed Feb. 5, 


Consists of a supporting piece of triangular form adapted to fita bend in 
the trolley wire and having ite outer surface in the same horizontal plane 
with that of the remainder of the wire. 
oom Ratiway Trolley, W. Lawrence, New York, 520,758. Filed Aug. 17, 
Switches and Cut-Onts :— 


Circuit Closer, G. W. Hey, Syracuse, N. T., 520,427. Filed Mch. 11, 1893. 
Switch, H. P. Ball, Bridgeport, Conn., 529,474. Filed Mch. 12, 1891. 

A jack-knife switch composed wholly of sheet metal, the fixed blades 
formed of single strips of couducting material bent to form contact for the 
circuit wires. 

Telephones and Apparatus :— 


rig ted Telephone, A. F. Boardman, Somerville, Mass., 520,406. Filed Mch. 
1 


Employs a permanent ring magnet and a clamping bar of non-magoetic 
material secured at its middle to the casing and with its ends engaging the 


Spaak ig oes Jor Telephones, W. Weber, Philadelphia, Pa. Filed 
oD. . 
A flexible speaking tube one end of which is attached to the telephone 
r e Ne and the other end carrying a mouth piece and au arm to sup- 
rt the receiver. 


esting System for Multiple Switchboards, O. E. Scribner, Chicago, III., 
543. Tiled A dg. 24 1551. : 


620, ; š 
Has PAEA to provide a test sigaa! of such a character as to be 
readily hable from false signals produced by accidental causes. 


LITERATURE. 


Proceedings of the Electrical Society of Curnell University, 
1893-1894. . 


THIS volume of 98 large octavo pages contains a selection of 
ten pa read before the society ranging over a wide scope of 
topics in both the practical and theoretical branches of electricity. 
All the papers show careful preparation and contain much 
information of value. Those on Notes on Some of the Work of 
Nikola Tesla,” by E. B. Clark, and The Tesla High Frequency 
Phenomena,” by R. W. Quick, are of more than ordinary interest 
and show an excellent grasp of the subject, indeed far beyond 
what one would expect in undergraduates. If the society main- 
tains the high standard established by the contents of its first 
publication it may well hope to realize the expectations of its pre- 
sident, Mr. E. B. Olark, that it ‘‘ will rank among the foremost 
engineering societies in American universities.” 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE BELKNAP MULTIPOLAR GENERATOR. 


THE BELKNAP MOTOR Co., of Portland, Maine, is one of the 
concerns that is crowded with orders and, notwithstanding the 
hard times, is building a e addition to its factory prepara- 
a to going into the manufacture of large railway generators 
and motors. 

The ee e illustration shows the new Belknap multi- 
polar generator which this enterprising company has just put on 
the market. The frame of the machine is made up of several 
parts, making it convenient to handle. The total weight is quite 
uniformly divided between the several parts, as shown, making a 
very convenient machine to set up in stations which are not pro- 
vided with apparatus for lifting very heavy weights. The bed is 
planed to fit iron slides and is very rigidly constructed so as to 
withstand the strain brought on it by the weight of the field mag- 


THE BELKNAP MULTIPOLAR GENERATOR. 


net. The magnet consists of two iron castings, the two together 
forming a complete circle with four inward Projecting cores to 
receive the field coils. The magnet is bored and fitted witha 
pole bushing surrounding the armature, which gives the greatest 
ssible effective polar arc. This prevents the disagreeable 
umming sometimes observed with toothed armatures under 
heavy loads and suppresses the tendency to spark by reason of 
sia Ae of force. 
e armature is of the toothed hollow drum t By a sys- 
tem of end connections, the crossing of the conductors at the 
leads of the armature is avoided, which reduces the danger of 
burn - outs, and every wire can be got at conveniently. The com- 
mutator is massive and the well-known Belknap woven wire and 
graphite brushes are used. The bearings are very large and are 
self-aligning and self-oiling. The two terminals are located at 
opposite sides of the machine to avoid the danger of a short cir- 
cuit. The field cores are compound wound and the magnetic 
circuit of the machine is carefully designed with reference to the 
reluctance of cast iron, wrought iron and air so as to get the best 
attainable effect from the materials used. Sucha machine should 
find a ready market. 
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ENGINE WORKS DRIVEN BY ELECTRIC POWER. 


Last week the main shaft broke near the source of the driving 
pore at the works of the American Engine Co., Bound Brook, 
.J. Fortunately a Loomis multipolar generator was available 
and as its speed was only 820 revs. per min. it was belted directly 
to the shaft at a point just beyond the break and current was sup- 
plied to it by the lighting system which was driven by 
the engine independently. In a few hours ev g was hum- 
ming along as merrily as ever, all the power being furnished by 
electricity. 


QUEEN & CO. IN NEW YORK. 


THE many friends of Mr. G. 8. Woolman, so many years en- 

ed in the scientific instrument business at 116 Fulton 8t., New 
York, will be interested to learn of a ve aportant change in 
his affairs. The firm of Queen & Co., of Philadelphia, with whom 
he was connected earlier in life, having found it necessary owin 
to the great volume of tbeir business in the vicinity of New Yor 
to establish a branch there, have purchased Mr. Woolman’s entire 
business and have secured his services as their New York man- 
ager. From the Philadelphia staff of the Electrical Department, 
Mr. O. T. Louis, formerly in charge of resistance standardization 
in Queen & Co.’s laboratory at Ardmore, has been detached and 
stationed at the New York office. The establishment of this New 
York branch will be a great convenience to the many customers 
of Queen & Co., in New York and will undoubtedly result in 
largely increasing their already extensive business in that vi- 
cinity. 


THE HILLHOUSE PRIMARY BATTERY FAN MOTOR. 


THE accompanying illustration shows a small fan motor with 
an 8 inch fan recently introduced by Messrs. Hillhouse & Co., of 


THE HILLHOUSE PRIMARY BATTERY Fan MOTOR. 


136 Liberty street, and designed to take current from a primary 
battery. It is extremely simple in construction and runs at a high 
rate of speed on Edison-Lalande, Premier-De Mott and all wet or 
dry open circuit batteries, as well as upon all closed circuit bat- 
teries, requiring only about 1 volt and a little less than 1 ampere. 

Such an outfit as this should prove se taped valuable in offices 
or private houses not wired for electric lighting. It is made by 
the Armature Bell Co., of Newark, N. J. 


A REVIVAL OF WORK AT THE BALL & WOOD ENGINE WORKS. 


THE business of the Ball & Wood Company has so far recovered 
from the general business depression that they find it necessary to 
increase their force by the addition of a night gang. Beginning 
to-day, their works at Elizabeth, N. J., will be run to their f 
capacity, twenty-four hours a day, which speaks well for one of 
Elizabeth’s youngest industries and for the reputation of the com- 
pany’s engines. By a singular coincidence it is exactly one year 
ago that the night gang was laid off in this establishment. 


—— — — — 


June 6, 1894.] 


BRISTOL’S RECORDING WATTMETER. 


THE accompanying engravings illustrate a new recording 
wattmeter that is being manufactured and introduced by The 
Bristol Company of Waterbury, Conn., to supplement their 
present line of recording voltmeters. The general design of the 
wattmeter is the same as that of the voltmeter, the principal 
modification being that a coil wound with a heavy conductor is 
substituted for one of the stationary coils of fine wire. This 
method of adapting the recording voltmeter to a recording dyna- 
mometer or wattmeter was planned for and fully described in the 
specifications of the patent of the voltmeter. 

Referring to the engravings, Fig. 1 shows the instrument 
complete ready for connection: Fig. 2 shows the interior con- 
struction and manner of operation. The coil A, wound with fine 
wire, is mounted on spring knife.edge supports and is free to move 
toward the stationary coil B, which is wound with a heavy con- 
ductor capable of carrying the entire current to be measured. 
The terminals of the coil a are connected to the positive and 
negative conductors, and the magnetic effect of the current 
through this coil of high resistance will be dependent upon the 
voltage, while the magnetic effect of the main current through 
the coil B of low resistance will depend upon the number of 
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ACTIVITY OF THE ELECTRICAL AND MECHANICAL ENGIN. 
EERING AND TRADING CO. 


A LITTLE more than a year ago, Mr. J. H. Vail organized the 
Electrical and Mechanical Engineering and Trading Co. The 
company now have in hand a variety of business, among which 
may be mentioned the following: Contract for car house, cars, 
motors, trucks and generators for Hoosick Railway Co., Hoosick 
Falis, N. Y.; contract for an electric light station and complete 
equipment at Rumsen Neck, N. J., for the Rumsen Improvement 
Co.; contract for electric lighting in new addition to Buckingham 
Hotel, New York city; contract for underground conduit system, 
telephone system and electrical conductors for J. C. Hoagland and 
Raymond Hoagland, Rumsen Neck, N. J.; consulting engineers 
for Trinidad Electric Light and Power Co., Port of Spain, Trini- 
dad; contract for electric lighting system, underground conduits, 
pole line, etc., for Edward Kemp, Esq., Rumsen Neck, N. J.; 
supervising and 1 engineers for Poughkeepsie city and 
Wappingers Falls Electric Railway Co. This railway system will 
require a 600 h. p. steam plant, compound condensing engines and 
direct driven generators; there will be some fine long distance 
work, as one section of the road extends ten miles to the towns of 
Wappingers Falls and New Hamburgh, operating cars in and 


Figs. 1 AND 2.—BRISTOL’s RECORDING WATTMETER. 


amperes passing. The mutual attraction of the coils will be the 
product of these magnetic forces and proportional to the number 
of watts. The marking arm F is attached directly to one of the 
knife-edge spring supper of the movable coil and partakes of its 
motion, recording the variations of electrical energy on a uni- 
formly revolving chart. 

While the actual motion of the coil is quite small it will be 
seen that the angular motion of the pen arm affords a sufficiently 
open scale on the chart without resort to ordinary multiplying 
mechanism which would introduce friction. As the only bearings 
in the instrument are the knife-edge supports of the movable coil 
it is extremely sensitive to the smallest changes of current. The 
magnetic balance principle involved in the construction makes it 
possible to entirely avoid the use of permanent magnets. 

The divisions on the chart shown are kilowatts with a total 
range of eleven kilowatts. The stationary coil is designed for a 
maximum current of one hundred amperes. For larger currents 
proportional shunts are employed. 


AN ELECTRIC FLEET FOR BOSTON. 


The parks of the city of Boston are to be equipped with a fleet 
of about 250 boats, including a number of electric launches, which 
are to be charged from the Edison circuits, Gen. C. H. Barney is 
to be commodore of the fleet. 


between both towns. The po will incorporate Stirling boilers, 
compound condensing Ball & Wood engines, direct driven General 
Electric generators and ‘‘G. E. 800” motors. 

Mr. Vail gives all the business of his company his personal 
attention, and turns out none but the best of engineering and 
construction. The company have pleasant and commodious 
offices at 39 Cortlandt street, where may be found some of the 
most expert and experienced engineers engaged in the business. 


OERLIKON ALTERNATORS WITH STATIONARY ARMATURES. 


WE have received from the Maschinenfabrik Oerlikon bei 
Zürich, Switzerland, an illustrated catalogue of their alternating 
generators for lighting and power. These machines are built in 
sizes from 20 to 700 H. P., and are characterized by a stationary 
armature with revolving field magnets. These alternators are built 
to deliver single or three-phase currents up to 5,000 volts potential 
and give high efficiencies, only from .2 to .8 per cent. of the total 
power being required for the field excitation. These alternators 
are built both with horizontal and vertical shafts for direct con- 
nection with turbines. It will be recalled that an Oerlikon 
Machine was employed to generate the Cree pana current in the 
celebrated Frankfort-Lauffen transmission. The works also build 
a largo variety of motors of the alternating type. 
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THE MEDBERY INSULATION. 


Tue Mason ELECTRIC Co., W. R. Mason, general manager, 
Pullman Building, Chicago, has taken up the Western selling 
agency for the Medbery insulation and will push that well known 
and useful material, which is now so largely used especially in 
electric railway work, where the requirements are very exacting. 


NEW YORK NOTES. 


THE CHLORIDE ACCUMULATOR has been adopted for the Edison 
Kinetoscope, after an elaborate series of tests lasting six months. 


Mr. AVERY P. ECKERT has severed his connection with Mr. 
W. R. Brixey, manufacturer of the Kerite wires and cables, and 
is now associated with the Safety Insulated Wire & Cable Co., of 
234 W. 29th street, this city. 


THE GENERAL ELECTRIC COMPANY has closed the contract for 
the Poughkeepsie & Wappingers Falls Railway of Poughkeepsie, 
covering two 200 Kw. direct connected generators, 40 G. E. 800 
motors and type K controllers. 


GOVERNOR FLOWER has signed an important measure allowing 
New York electric companies, without reincorporating, to run a 
street surface railroad of twenty miles in length by complying 
with the provisions of the railroad law. 


THE IMPERIAL Mra. Co. formerly of 148 Liberty St. has been 
absorbed by The Newton Electric Co. of 49 Cortlandt St., who will 
in the future manufacture switches, cut-outs and all the specialties 
made by the former company. The Newton Co. have been very 


successful with their sockets, cut-outs, pole indicators and other 


electrical appliances. 


Mr. W. J. CREELMAN, until recently the Philadelphia Agent 
for the Stearns Mfg. Co., of Erie, Pa., has just opened an office in 
the new Granite Building, Rochester, N. Y. for the sale of the 
Company’s product in Western and Central New York. Their 
leading engine for electrical work is the Woodbury,” which is 
built in both simple and compound, and several have been built 
direct-connected to the dynamo on the engine shaft. Mr. Creel- 
man has also been appointed Agent in this district for the Phila- 
phia Engineering Works, Ltd., and will handle their Corliss en- 
gines, and self-sustained steel plate chimneys, and do a general 
steam engineering business. 


NEW ENGLAND NOTES. 


AMERICAN CIRCULAR Loom Co.—The offices of the American 
Circular Loom Co. have been removed to their factory, Highland 
and Suffolk Sts., Chelsea, Mass. Their postal address is Chelsea 
Station, Boston, Mass. 


THE DAVIDSON VENTILATING FAN Co., of Boston, have made 
arrangements with the Wenstrom Electric Co., of Baltimore, to 
handle their dynamos and motors exclusively in New England. 
This company will now be able to compete for all electric lighting 
contracts in addition to their regular business of ventilating fan 
machinery and motors. 


THE ELECTRICAL ASSOCIATION, INR c., of Waterbury, Conn. have 
placed the contract for their new power station with the Berlin 
Iron Bridge Co., of East Berlin, Conn. The building will be 66 ft. 
in width and 188 ft. in length, the side walls of brick, and the 
roof covered with The Berlin Iron Bridge Company's patent anti - 
condensation corrugated iron roof covering. 


Mr. L. C. WHITNEY, late manager of the New Britain Electric 
Light Company, of New Britain, Conn., has resigned his position 
with that company and is now connected as a special agent with 
the Royal Arc Electric Company of New York. Mr. Whitney's 
long experience as a central station manager will make him a 
valuable acquisition to the Royal Arc Co., and the fact that he 
has joined this company is a good endorsement of the value of 
their system. 


THE W. S. HILL ELECTRIC Co., of Boston, has shipped during 
the present month two consignments of switches to one electric 
railway company that weighed over eleven tons, and notwith- 
standing the unprecedented hard times, so great a demand have 
they created for their goods by the excellence of the work which 
they turn out, that their gross sales for the past eight months 
average more than 60% greater than for the corresponding months 
a year ago. Quality will tell in the long run. 


TAE MArRER ELECTRIC Company, of Manchester, Conn., are 
bringing out a new type of railway generator of large capacity, 
with complete station equipment, of entirely new and original 
design, and embodying a number of very important improvements 
in this class of apparatus. A detailed description of these new 
generators will be published shortly. The Mather Electric Com- 
pany have secured a number of contracts for future delivery for 
these new large generators on some of the most important electric 
railways in this country. 
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THE BEACON VACUUM POMP AND ELxOrRIOAL Co. have recentl 
secured the contracts for incandescent lamps for the Postal Tel- 
graph Building and the Mutual Reserve Fund Building in New 
York city. They report business very much increased and are 
making now 8,000 to 4,000 lamps a day. It is interesting to note 
that they are now putting on the market their new and 50 
candlepower lamps, of all voltages the same as formerly. They 
are also commencing to turn out their well known anchored 
filament lamps at 274¢ cents each in barrel lote, and have lately 
largely increased their factory to accommodate this branch of their 
work. They are also making their regular lamps in all the differ- 
ent colors of glass, with the colors solidly fixed, so that there is no 
danger of changing after being in use for some time. 


ALMON & SARGENT, of Boston and New York, electrical en- 
ineers and contractors, have recently filled orders from the 
orth River Electric Light & Power Co. for six Class B., L. P. & 

D. power transmitters, to be used in their New York city station, 
and also for two Class B transmitters, for the Pelton Water 
Wheel Co. to be used at Jackson, N. H. They have also received 
orders from Marr & Gordon, Barre, Vt. for one 30 E. P. generator 
and one 25 H. P. motor to be used in transmitting their surplus 
water power at their polishing works to their stone sheds, a dis- 
tance of two and one-half miles, and have the contract for the 
construction. They are nearing the completion of wiring the 
fountain in St. Albans, Vt. for electric lights which when oom- 
plete hag form a very beautiful and interesting piece of electri- 
work. 


WESTERN NOTES. 


Mr. H. M. Grant, Gen’] manager of the Vulcanized Fibre Co,, 
was in Chicago several days last week. 


Mr. WI. Fay, Gen’) Manager of the Dundee Rapid Transit 
Co., Elgin, Ill., was in Chicago last week contracting for ad- 
ditional material for their new light and power plant, which they 
intend to have ready for operation within sixty days. 


Mr. JOHN R. MARKLE has been appointed manager of the 
Western Department of the Electric Storage Battery Co. of Phila- 
delphia, manufacturers of the Chloride accumulator. He has his 
headquarters in the Manhattan Building, Chicago. Mr. Markle's 
energy, push and ripe electrical experience qualify him admirably 
for his new duties. 


Mr. CHAS. E. GREGORY, Chicago, is about to issue the fourth 
edition of his Vest Pocket Telephone Directory of electrical firms 
in Chicago. All who are engaged in electrical or kindred inter- 
esta should at once send their names and telephone number to Mr. 
Gregory, so that they may be correctly reported in this handy 
and convenient volume. 


THE HARTLEY ELECTRICAL WORKS, is a new firm in Chicago, 
having been just started under the management of Mr. B. Hart- 
ley, a gentleman long and favorably known as superintendent of 
the winding department of one of the largest electrical concerns 
in the country. The firm will do electrical repair work of all 
kinds, making a specialty of rewinding armatures and repairing 
transformers. 


THE MOSHER ELECTRIC Co., Chicago, is now owned and con- 
trolled by Mr. A. Weinberg, who has acquired all of the interests 
of Messrs. Reiman & Sheriffs. Mr. Weinberg was formerly treas- 
urer of the Adams Westlake Co. and is exceptionally well 
qualified to take care of the large and growing interests of the 
Mosher Company. He will at once assume the active manage- 
ment of the concern. Mr. Mosher will continue with the com- 
pany as electrician. 


THE F. P. LITTLE ELECTRIC CONSTRUCTION & SUPPLY Co. have 
opened a Chicago office at 186-188 Fifth avenue, in charge of Mr. 
W. E. Parker, formerly superintendent of their factory, who will 
make a specialty of handling the company’s arc lamps, which 
they are so successfully introducing in the Kast. With his inti- 
mate knowledge of the business he will no doubt find it an easy 
matter to successfully exploit these lamps as well as the com- 
pany's other business in the West. 


THE MCLEAN ARMATURE WORKS, Chicago, which started two 
years ago as the firm of McLean & Schmidt, has recently been 
reorganized, Mesars. Geo. T. Heald, formerly treasurer of the 
American Bronze Co., and John S. Parmele, for the past four 
years with the Great Western Manufacturing Co., becoming asso- 
ciated with the firm. Both are bright, energetic business men, 
and with the combined effort of them and Mr. McLean, the senior 
member of the firm, their business is bound to prosper. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., wili be found in the 
advertising pages. 
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THE STANLEY ELECTRIC Co.“ s NEW TWO-PHASE ALTERNATING APPARATUS. 


1000 OR 2000 VOLTS 


Two Phase Alternating 
Current Generator 


3 or 4 wires should be used, according to circumstances 
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DdgAM OF Two-PHASE CIRCUITS FOR COMBINED LIGHTING AND POWER. 


ideal central station be equipped, the answers 
might vary in certain details according to in- 
dividual predilections but it is probable that 
the general consensus of opinion would tend 
towards a station having dynamos of one type, preferably 
uniform in size, which deliver current adapted to any kind 
of service, whether incandescent lighting, arc lighting or 
power at any distance from the station. Probably few 
stations if any to-day are equipped to render such service 
and hence it e worth while to inquire in how far 
such an ideal condition can be realized without too great 
a sacrifice which the abandonment of apparatus now in 
operation would entail. 

Up to the present time the alternating current system 
owing to its great flexibility has probably afforded the 
nearest approach to the realization of the ideal condition, but 
the one important factor, the motor, has not until recently 
justified the hopes of its advocates. It was with this 
condition of affairs in mind that the Stanley Electric Co., 
of Pittsfield, Mass., set themselves the following task : 

First, To produce a system which would admit of 
economical and satisfactory service of light and power 
from the same alternating current generator and circuit, 
and at the same time a system of such a character that 
existing lighting companies could operate it in connection 
with their present apparatus without necessitating the 
discarding st generators, transformers, etc., which repre- 
sent a large investment. Second, To produce a system 
which would make it possible for those just starting in the 
business to equip a station with one class of apparatus for 
all purposes, so as to avoid the multiplication of apparatus 
and circuits necessary in the past where it has been desira- 
ble to furnish incandescent lights, arc lights and power. 
Third, To make possible the commercial transmission of 
the energy of water powers over long distances and its 
distribution for lighting and power purposes by a simple 
system not requiring the many conversions, and conse- 
quent wastefulness, and the duplication of apparatus made 
necessary by systems now in use. 

To bring such a system into practical being has been the 
work of the electricians of the company, Messrs. Wm. 
Stanley, Jr., John F. Kelly and C. C. Chesney, and we 
propose to give in the following a brief outline of the prin- 


ee types of apparatus employed to effect the desired 
ends. 

It is safe to say that, in the majority of towns of aver- 
age size, more money can be made by furnishing power 
than light, because as a rule, the power service is fairly 
steady for from eight to ten hours out of the twenty-four, 
whereas the maximum lighting service averages only three 
to four hours. 

The multiphase system of distribution allows of furnish- 
ing both these classes of service in the most economical 
manner. One great advantage of the two phase genera- 
tor is that it is fully as good and as simple for lighting 
purposes as the single ee machine. It can be used inter- 
changeably with the latter, and, in fact, dove-tails ” in 
with existing systems just as well as new single phase gen- 
erators, and is perfectly adapted for use on currents of the 
same frequency as the existing lighting circuits, that is, 
15,000 to 16,000 alternations, so that to avail one’s self of the 
advantages of the two phase system does not necessitate 
changing the present lighting transformers in order to 
secure economical conditions of operation. 

By adding the two phase generators to its present equip- 
ment and by combining two existing circuits in a most 
simple way at the station switchboard, or by putting up 
one or two more small line wires, a station can equip itself 
for furnishing power and lighting indiscriminately in the 
daytime, and, when the hours of power service are over, 
the two phase machine can be run on two or more of the 
ordinary two-wire single phase circuits just as well as one 
or two of the old single phase machines. 

A most important element in such a system however is 
regulation, so that, as motors are started and stopped or 
their load increased or decreased, lights on the same circuit 
will remain practically uniform and not be made to flicker. 
Owing to the heavy false currents often attending the use 
of the alternating current motors, such regulation has in 
the past been difficult, because, on this acconnt, not only 
have the motors required excessive currents on light loads, 
thus drawing heavily on transformer, line and gen- 
erator, but these false currents also have the effect of 
demagnetizing the transformer and generator, thus reduc- 
ing the k. M. F. on the whole system and causing serious 
fluctuations in the lights. 

For very long distance transmission, there are good 
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reasons for using a lower frequency than the standard 
heretofore used in this country, but millions of dollars are 
now invested in apparatus of this frequency, and apparatus 
of a much lower frequency can not be grafted on to these 
existing plants and operated in connection with them econ- 
omically. Instead of adopting a low frequency, therefore, 
Messrs. Stanley, Kelly | Chesney have supplied methods 
of eliminating these false currents, even where the high 


frequency of 133 periods per second (16,000 „ is 
urther 


used. One of these methods will be fully described f 

on. Another important consideration in this connection is 
the fact that the inherent regulation of a well designed 
alternating current generator is ä in direct propor- 
tion as the frequency is reduced. That is, if the regulation 
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This generator is shown in Figs. 1 and 2, which repre- 
sent machines of 240 and of 60 kilowatts respectively. The 
electrical design is the same in both, though the two require 
different treatment in regard to mechanical construction. 
The revolving field, more properly called in this instance 
the inductor, is made of a steel casting upon the periphery 
of which polar projections of iron laminw are securely 
fastened. There is no wire whatever on it and conse- 
quently there are no band wires to break, no necessity for 
insulation and no use for a collector. The inductor is well 
shown in Fig. 3. 

The armature is shown in Fig. 4. As will be seen it is 
made up of laminæ of iron and is stationary, constituting, 
in fact, the body of the machine. The individual coils are 


Fia. 1.—THE STANLEY ELECTRIC Co. 240 Kw. Two-PHasE ALTERNATING GENERATOR. 


of a machine of a given weight, speed and efficiency is 6 
per cent. at 16,000 alternations, it will be 12 per cent. at 
8,000. 

The Stanley Company’s position therefore, on this 
question of frequency is, where existing stations already 
have a large investment in alternating apparatus, to increase 
this equipment with two phase apparatus of the same 
frequency. Where, on the other hand, a new station is to 
be established, a frequency is adopted which will give the 
best all around economy, considering the loss in the line 
and the first cost and economy of operation of transformers. 

The Stanley company builds its standard generators of 
16,000 and 8,000 alternations, and motors for either fre- 
quency, and the type of the generators is such as to enable 
them to be made of the same speed for either frequency. 


very small, wound separately on forms and then secured in 
grooves provided for them in the laminations. Being so 
small and stationary it is a comparatively simple matter to 
insulate them to safely withstand high pressures. If a coil 
should be destroyed by lightning, or any other cause, it can 
be readily replaced by the ordinary men employed about a 
station. This does not require disturbing the inductor at 
all, which when the machine is opened, simply hangs in its 
place in the bearings, and no special tools or appliances are 
necessary to insert a new coil. 

The armature and field wires are brought out from the 
machine to a terminal board and from this the leads are 
taken out; with this arrangement no wires of any kind 
appear about the machine. The terminal board consists of 
two heavy slabs of marble, one secured to the machine and 
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the other forming a removable cover. This cover on its 
inner face is divided into partitions so that, when in place, 
each terminal is in a compartment by itself. It is so 
arranged that fuses may be inserted in the leads, if desired 
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It is also claimed that these generators have an inherent 
regulation of from 6 to 9 per cent. depending upon the size 
of the machine and the margin of E. M. F. desired upon 
them. 


Fia. 2.—THE STANLEY ELECTRICO Co. 60 Kw. TWO-PHASE ALTERNATING GENERATOR. 


as an extra precaution against short circuits. By simply 
changing the connections on this terminal board the arma- 
ture coils may be connected either in series or parallel, so 
that the standard machines may be connected for either 
1,000 or 2,000 volts as desired. 

The field or exciting coil is circular and wound on a 
copper spool which rests in the centre of the machine sur- 
rounding the inductor. Constructed in this way it is easily 
insulated to a very high degree and, being enclosed on 
three sides by the heavy copper spool, danger of breaking 
down of the insulation due to a discharge, caused by a 
breakin 
practically removed. 


Fia. 3.—INDUCTOR FOR TwoO-PHASE GENERATOR. 


The efficiency of these generators is shown in the accom- 
panying table: 


60 Kw. 120 kw. 240 Kw. 
Efficiency at full load....... 94% 95% 96 
* „ half load. 91% 987 947 
8 quarter load... 85% 88 90 


of the field circuit when it is fully charged, is. 


In the generator the advantages of the toothed armature 
construction are secured without the irregular current 
wave produced by the latter. The poles, both on the 
armature and inductor, being stamped out of sheet iron by 
dies, are all exactly true and perfectly formed, and as the 


Fia. 5.—THE STANLEY nae Co. Two-PsasE ALTERNATING 
OTOR. 


armature is stationary there is no need of overlapping 
teeth to hold the coils in place; consequently the form of 
the current wave produced is a sine curve. If it is desir- 
able to run alternators coupled in multiple it can be easily 
accomplished with this generator owing to the fact that 
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the poles on any two or more machines, both on armature 
and inductor, being necessarily exactly alike, the form of 
current wave must be the same from all the machines and 
coincide at all times. 


Fic, 4.—ARMATURE OF 60 KW. TWO-PHASE GENERATOR. 


An alternating current motor, in order to fulfill the con- 
ditions imposed by commercial service, must start from any 
position of rest with a torque considerably greater than its 
running torque; it must maintain an approximately con- 
stant speed under maximum variations of load, and its 
operation must not unduly disturb the potential of the sys- 
tem. Alternating current motors, either for single or 
multiphase circuits, have not been commonly introduced 
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cuits. These false currents have made regulation difficult 
because they react on and abnormally demagnetize the gen- 
erator and transformers. They also would make necessary 
the use of generators, lines and transformers so dispropor- 
tionately large for the work to be done that a system 
handicapped by them would be uncommercial. In a com- 


mercial system for distribution of light and power widely 
throughout a city, motors which take current about in pro- 
portion to their load are therefore essential. 

In the“ S. K. C.“ 2-phase motor, Fig. 5, no attempt is made 
to combine the influences of two sets of alternating cur- 
rent magnets in order to produce a rotating magnetic field. 


Fid. 6.— FIELD OF TWO-PHASE ALTERNATING MOTOR. 


It consists of two parts, a motor proper and a rotating 
transformer, the two parts alternately exchanging their 
functions. There are, electrically speaking, two fields, 
which are fed by currents differing 90 degrees in phase, 
and two armatures, though mechanically there is but one, 
as shown in Fig. 7. The winding is so connected that the 
wire which lies directly under the poles on one armature is in 
series with the wire lying between the poles on the other. In 
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Fias. 7 AND 8.—ARMATURE OF Two-PHASE ALTERNATING MOTOR—WOUND AND UNWOUND. 


because of the false currents developed by such motors, 
the difficulty of making them with good starting torque 
without . very excessive false currents, and the 
consequent difficulty of producing a comprehensive system 
for both light and power fed by the same dynamo and cir- 


this position, therefore, one-half of the machine acts as a 
transformer and the other half as a motor. 

The armature is shown wound and unwound, in Figs. 7 
and 8, from which it will be seen that the winding is not 
connected with the circuit and consequently the only cur- 
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rent flowing in it is an induced current. The field con- 
struction is shown in Fig. 6. The coils are wound sepa- 
rately and then secured in place, and are the only part of 
the motor connected with the circuit. Being stationary, 
they are easily insulated and take an applied k. M. F. of 
500 volts. A “compensating winding” is employed which 
consists of short circuited coils of high conductivity placed 
in the field poles for the purpose of neutralizing the self- 
induction of the armature. This construction increases 
the starting torque of the motors from 50 to 200 per cent. 
above the running torque at full load. 

A unique and striking feature of this motor system is 
the use of the condenser, Fig. 9, whose function is to 


make the motor take current in proportion to its load. 
These condensers are connected in multiple with the fields 


of the motor, as shown in Fig. 10, and, when so placed, 
supply the lagging component of the current. Thus with 
this arrangement the false currents, instead.of flowing 
back through the transformer line and generator, and dis- 


turbing the whole system, simply flow in a local circuit go 


through the condensers. Alternating current motors and 
lights can thus be successfully operated from the same 
generator and circuit. 

The efficiency of these two-phase motors is about the same 
as that of direct-current motors. In the larger sizes it 
reaches 90 per cent. and falls off gradually to 80 per cent. 
in the 5 n. P. and 70 per cent. in the 1 u. r., as shown by 
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Two Phase Motor 
Fid. 10.—D1AGRAM OF CONNECTION FOR TWO-PHASE MOTOR. 


measurements with a wattmeter and not by volt-ampere 
readings. The variation in speed between running light 
and fully loaded is from 6 to 10 per cent. in the various 
sizes. 

Every day for a year and a half past these motors in 
various sizes have been used in Pittsfield on two-phase cir- 
cuits from the central station of the Pittsfield Electric Co. 
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This has given an opportunity to observe their perform- 
ance in practical commercial operation instead of by labora- 
tory tests. They have been running machine shops, planing 
mills, printing presses, elevators, woodworking machinery, 
carding machines, etc., on the same circuits as lights, and 
have consequently been subjected to trying conditions. 
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Fia. 9.—CONDENSER FOR ALTERNATING MOTOR. 


Their design is neat and compact, the workmanship is 
of the best and no effort has been spared to bring them up 
to the high standard to which the other apparatus of the 
Stanley Company has attained. 


PUPIN’S SYSTEM OF MULTIPLEX TELEGRAPHY 
BY ELECTRICAL RESONANCE. 


Ir is now fifty years since the first commercial telegraph 
message was sent by the Morse system, but the make and 
break, and dot and dash, of Morse, still hold the field 
against all comers. The modifications and extensions 
which the Morse system has undergone have been the sub- 
ject of not a few volumes and have engrossed the atten- 
tion of some of the greatest inventors of the past and pres- 
ent. Among the methods for increasing the transmitting 
capacity of telegraph lines that of synchronism early 
attracted attention, and we need only recall the work of 
Meyer, Farmer, Gray, La Cour, Delany, Patten and 
others, not to mention the type printers of Hughes, Phelps, 
Edison, Baudot and a host of others in this particular field, 
to indicate how fascinating this principle has been and 
the various ways in which it has been applied. 

In all the systems mentioned above, however, the under- 
lying principle has been to cause a reed, wheel or other 
mechanical device at the receiving end of a line to move 
in synchronism with another apparatus sending electric 
impulses from the transmitting end. The synchronous 
movements at each end have invariably been obtained 
through the intervention of moving devices which almost 
without exception require a high degree of adjust- 
ment and usually embodied some “correcting ” device to 
maintain the moving parts at the two ends in synchronism. 
Recent: investigations in electrical resonance, however, 
would appear to have made all moving synchronizing 
mechanism unnecessary and its application to multiplex 
telegraphy is one of the results of the researches of Dr. M. 
I. Pupin, whose work in this and in other branches has been 
recently noticed in our columns. 

In order to understand the working of Dr. Pupin’s new 
system, it may be well to recall that among the multiple 
systems proposed, such as the Gray, a number of impulses 
are simultaneously sent over the line by a set of reeds 
vibrating at different periodicities, which impulses are indi- 
vidually picked out at the distant end by reeds tuned to 
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respond respectively to the e reeds. In the 
Pupin system, the impulses, instead of being picked out 
by corresponding vibrators are picked out by a combina- 
tion of an inductance coil and condenser, “tuned ” in the 
well-known way to that particular vibration, that is, having 
the same time constant as the initial vibration. Instead, 
also, of employing reeds, alternating currents produced by 
alternators of different periodicities are employed. 

The accompanying diagram shows the method and 
apparatus employed by Dr. Pupin in a test made last week 
at Columbia College in the presence of a number of gentle- 
men interested in telegraphy. At the transmitting station, 
shown at the left, the alternators 1, II, and 111 send impulses 
into the line through transformers, a key in the circuit of 
each serving to send the impulses in the form of dots and 
dashes, as usual. The alternators 1, II and 111, respectively, 
send alternating currents of 70, 130 and 250 periods per 
second into the line. 

At the distant end, the circuit first passed through three 
incandescent lamps of 350 ohms each, in series, indicated 
at i, i, 7,, and then three taps were taken off and the cur- 
rent in each passed through an inductance coil Ii, and a 
condenser C., and a sounder s,, the others being lettered 
to correspond ; and thence to ground. The alternator iv 
illustrates the transmission in the opposite direction. 


Pupin’s SYSTEM OF MULTIPLEX TELEGRAPHY. 


Now it will be understood that if the inductance coil 1, 
and the condenser c, are adjusted or tuned to respond to 
the periodicity of the alternator 1 it will allow the impulses 
from that alternator alone to pass through and operate 
sounder s, and will remain opaque to all other impulses 
coming over the line. The same is the case with the other 
combinations Ls, Cy, Sg, and Ls, C3, 83. 

During the test Dr. Pupin showed how, by varying the 

inductance or the capacity, the tap lines would be thrown 
out of tune, but when once adjusted remained so indefi- 
nitely. Three circuits were shown in operation, and were 
worked simultaneously, singly or in pairs, without mutual 
interference. 
In discussing the probable limits to which this system 
could be worked Dr. Pupin expressed the opinion that, 
beginning with 25 periods per second, the separate im- 
pulses sent over the line could be increased in steps of 25 up 
to 1,000 periods per second, so that 40 messages could be 
transmitted simultaneously, all in one direction or divided 
in any desired manner from either end. 


ELECTRIC LIGHTING OF SHIPS ON THE MANCHESTER CANAL. 

Arrangements have been made to light vessels passing through 
the Manchester canal. At the Eastham Locks and the Man- 
chester Docks end, the firm undertaking the work has complete 
portable electric plants, comprising small engines and dynamos 
combined, and a search light projector of the Admiralty pattern, 
with a staff of men for working the apparatus, which is of similar 
type to that which it has used with very good results for lighting 
vessels through the Suez canal. The search light is of 40,000 to 
50,000 candle-power, enabling the vessel clearly to distinguish the 
banks, buoys, locks, etc., three quarters of a mile ahead, and it 
also provides powerful electric mast lamps of 8,000 candle-power 
to light up vessels and surroundings when coaling at night, or 
tying up, entering locks, docks or moorings. 
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ESTIMATE OF THE DISTANCE TO WHICH NIAG- 
ARA WATER POWER CAN BE ECONOMICALLY 
TRANSMITTED BY ELECTRICITY.—A REPLY TO 
MESSRS. HOUSTON AND KENNELLY, 


BY CHAS. E. EMERY. 


In the writer's discussion! of the valuable paper of Messrs. 
Houston and Kennelly’ on the above subject, he tried to point out 
four distinct features or points of inquiry or criticism, two only 
of which are discussed by the gentlemen in their recent analysis of 
his remarks.* One reason why a discussion is more interesting 
than an original paper is the opportunity for croes fire and, if one 
of the parties can be shown to have contradicted himself, the 
interest intensifies, at least temporarily. We find ourselves in the 
latter position in relation to the first but least important of our 
four points, to wit, the saving due to the use of larger engines than 
those considered in our table, with which comparison is made. 
We stated during the discussion of that paper, as we then believed, 
that there would be little or no diflerence between the complete 
costs per H. P., if larger engines were used than those then consid- 
ered. In our discussion of the subject now under consideration 
we simply stated there would be a difference, thereby making our- 
selves liable to legitimate criticism by neglecting to stute definitely 
that we had reasons to modify our original opinion. It therefore 
becomes necessary to state such reasons now, confining ourselves 
to a employed to operate electric generators. 

When the investigations were made on which the paper was 
based the use of large combined engines and dynamos or engine 
dynamos” had not in this country me general, though excit- 
ing great interest. The apparatus previously constructed had 
been high priced and attendance expense Since that time 
engines of familiar rather than special types have been directly 
connected to large generators and provision made to mass many 
such units in one place, whereby the attendance can be brought 
to a minimum. Moreover, the lower price per H. P. of large 
engines of ordinary type has become an important factor. The 
conditions, therefore, have been changed materially. The saving 
in cost of attention may not be realized in all cases, but a com- 
parative saving in construction should be general. Just what the 
effect would be on the comparisons in our tables cannot be stated 
without a careful investigation, which will not be warranted 
until conditions are more settled. Therefore the subject was 
simply mentioned in our discussion and no definite comparison 
m from which the value of such difference could be ascer- 
tained. 

Our second point was, that the ntages added for various 
reasons to net cost by the writers of the paper were materially leas 
than in our paper on steam power. This ap to be conceded, 
and in this connection it should be remembered that our discus- 
sion finally allowed tbat of Messrs. Houston and Kennelly 5 per 
cent. advantage, for no other reason apparently than not to take 
extreme views. 

The fourth point we suggested, to wit, the necessity of using, 
on the average, smaller motors at the end of the line than calcu- 
lated for by Messrs. Houston and Kennelly, which, with neces- 
sary spare machinery, etc., would have the effect to greatly in- 
crease the estimated cost, appears also to have been conceded. 

The third suggestion that probably the efficiency of the gener- 
ator and transformers at average load had been overestimated, is 
met with the statement that with 90 per cent. efficiency about 11 
watts of energy must be eee per square inch of the prob- 
able armature surface of a Niagara 5 which they say 
‘‘ will probably result in a temperature for the armature approach- 
ing red heat, the usual safe allowance being one watt per square 
inch of armature surface.” The exciting force stated is believed to 
be much lower than will be obtained in a commercial generator, 
but even if it be accepted, similar calculations on the same basis 
will show that if the efficiency of the generator were 94 per cent., 
it will still be necessary to dissipate over 7 watts per square inch, 
and, if 96 per cent., over 3 watts r square inch,—both beyond the 
limits which have been found possible for continuous oper- 
ation. in ordinary practice. The general conclusion, then, 
from the arguments of our learned friends is that the gener- 
ators will overheat and therefore cannot be run to capacity. This 
paa reflection on those who are designing the generators and 
will be sae eee! for their performance was, of course, not 
intended. On the contrary, no one is as yet of facts 
which make criticism practicable, and discussions of this kind 
9 be confined to general considerations rather than special 

evices. 

Evidently the mere statement that a low efficiency will involve 
an enormous dissipation of energy as heat does not of itself prove 
that the efficiency will be high. The superficial dimensions of a 
generator necessarily increase much slower proportionally than 
the capacity, as sizes are increased, and conversely the dimensions 
must be increased out of proportion if present established rules as 
to the dissipation of heat are to be followed, It can therefore as 
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well be assumed that successful operation will be obtained by 
unusual means to dissipate heat as by the use of means to obtain 
high efficiency, which will necessarily increase the weight and 
cost in relation to capacity. It is, moreover, pretty well under- 
stood that some s means are to be used to cool the armature. 
To be sure, there are rumors of 98 per cent. efficiency, but if any 
such result has been guaranteed it of course refers to the“ electrical 
efficiency.” 1 comparative falling off in commercial ef- 
ficiency ” will be of minor importance at the N end 
of the line where power is so cheap if the use of a little 
more power will dissipate the heat due to both the copper 
and iron losses in the armature. Some compromise between the 
two methods will undoubtedly be employed. It is, however, im- 
possible for any one to properly discuss such points until the de- 
tails of the design and exact dimensions are available. The data 
upon which we based our estimate of efficiency may have been 
inapplicable. We trust it was, but all our experience with new 
work teaches us that there will be unexpected drawbacks more 
than sufficient to balance any possible discrepancy. 

The chief object of our previous remarks was to call attention 
to the very great differences in result which would be produced 
by some comparatively small changes in efficiency and highly 
probable changes in first cost, with a view of providing for con- 
tingencies that inevitably arise in connection with new work. 
The actual contingencies may be different without affecting the 
result. The suggestions are in line with those of others with 
whom we have discussed the subject. Electrical hostess has 
been checked by, and large money losses have resulted in the past, 
from sanguine estimates and statements based on possible rather 
than probable results, and we are gratified to find our general 
views expressed in a different but very forcible way in the dis- 
cussion of Messrs. Crocker & Rittenhouse,‘ 


AN ESTIMATE OF THE DISTANCE TO WHICH 
NIAGARA WATER POWER CAN BE ECONOMI- 
CALLY TRANSMITTED BY ELECTRICITY. 


BY EDWIN J. HOUSTON, PH.D., AND A. E. KENNELLY, F. R. A. S. 


WE have read with interest Professor Anthony’s able article 
„On the Conditions of Economy in Long Distance Transmission 
of Power by Electricity.” 

We note that Professor Anthony in his paper has discussed 
a problem different from that we adopted, namely, the cost 
of transmitting Niagara power at a maximum pressure of 50,000 
volts at the sending end of the line, while we adopted the 
same maximum pressure at the receiving end, as we expressly 
stated. Of course it is true, as stated by Professor Anthony, that 
in the case of the long distance line from Ni to Albany, the 
pressure at Niagara would be in the neighborhood of 90,000 
volts at the peak of the wave between wires, or about 64,000 volts 
between wires, effective. In the cases of the cities nearer Niagara, 
this difference in pressure at the ends of the line would be less 
marked, and in the Buffalo transmission it would be scarcely 
appreciable. 

Both the pressures assumed by Professor Anthony, and those 
taken by ourselves, are higher than any engineer would be justi- 
fied in guaranteeing without previous experience, for although 
30,000 volts effective is a pressure which may be reasonably 
assumed as practicable, since it was actually employed with suc- 
cess in part of the Lauffen-Frankfort experiments, yet it has never 
been put into practical trial in this country. Our article, as ite 
name indicates, was an estimate based upon conditions clearly 
expressed. We chose to fix a limiting pressure for the receiving 
end, rather than for the sending end, for the reason that we 
believe there is a greater danger from the manipulation of high 
pressures at the receiving than at the transmitting end. 

We notice a slip or misstatement, possibly a misprint, in Pro- 
fessor Anthony’s fourth equation, but his concluding reasoning 
and results are in substantial agreement with those we obtain, 
and it is interesting to point out from Professor Anthony’s con- 
clusion, that the cost of delivering Niagara power in Albany with 
an average load of 0.6 maximum and 24,500 volts effective 
between wires at Albany is $50.51, whereas at the pressure of 
35,850 volts we assumed, under otherwise similar conditions, this 
estimated cost is $36.90, so that even at the lower pressure which 
Professor Anthony adopted, Niagara power can still compete with 
steam in Albany for 24-hour service. There is, therefore, no dis- 
crepancy between our results and those of Professor Anthony, 
and we are pleased to see our conclusions endorsed by so able an 
electrical engineer. 


LABORATORY OF HOUSTON AND KENNELLY, t 
PHILADELPHIA, May 31, 1894. 


Mr. W. D. SARGENT made some admirable arguments recently 
in an interview in the Brooklyn Eagle, showing the various 
points in which lies the value of telephone service. He said that 
the vast majority of subscribers in Brooklyn were well disposed 
toward the company and satisfied with the service. 
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EXCITATION OF GENERATORS. 
BY W. B. POTTER. 


In Mr. C. S. Van Nuis’ article (THE ELECTRICAL ENGINEER, 
May 2), he outlines an arrangement of combined bus and self-ex- 
citation whereby the building up of the field of additional genera- 
tors after the first, is much hastened as compared to self-excitation 
only. A means to this purpose is certainly an advantage, but 
while his scheme ingeniously accomplishes the result, so far as 
time is concerned, there are certain objections, some of which are 
oe by Mr. A. B. Herrick (THE ELECTRICAL ENGINEER, 

). 

This result can be accomplished in a simple manner by fitting 
tbe generator panel with independent single pole positive and 
negative switches, and such an arrapgement gives not only the 
advantage of separate excitation to a sufficient degree to render 
the time required to build up the field a matter of a few moments, 
but renders it possible to easily connect additional over-com- 
pounded generators in parallel with others operating at full load. 

By reference to the accompanying diagram, it will be seen that 
by closing the positive switch P. 8. (the equalizer switch, E. s. be- 
ing closed) the series coil of the generator to be started is con- 
nected in parallel with the series coils of generators in operation, 
thus separately exciting the field of the generator to be started. 

The field switch, F. s. being closed, the yore is then ad- 
justed by the field resistance to correspond with that of the bus, 
and the more easily so, as by this method there is secured a varia- 
tion of voltage corresponding to that due to changes of load on the 


+ 


Elec. Enginar 
EXCITATION OF GENERATORS, 


over-compounded generators in operation. This method also 
ensures the polarity being at all times the same as the other gen- 
erators. On closing the negative switch R. 8. and reducing the 
resistance in the shunt fleld, the generator takes up its load 
smoothly and without the violent fluctuation 8 by 
connecting the series coils after the full potential has n devel- 
oped by the shunt fleld only. 

It is true that until the additional generator takes up its load, 
ere is a slight alteration in the compounding of the generators 
in dperation, but this variation is not sufficient to be any ob- 
jection. The necessity of opening the shunt field circuit at high 
potential is obviated as the field switch may remain closed until 
the generator is shut down, and the advantage of separate exci- 
tation, so far as starting is concerned and self-excitation for op- 
eration, are thus secured without complication of switches. 

The General Electric Co. have equipped a number of railway 
power stations with this arrangement, and the results have proved 
80 satisfactory that it has been adopted as the standard for power 
stations having large over-compound units. 


THE TURPIN ELECTRIC WAR CHARIOT. 


All political and journalistic France is torn up by reports that 
the French War Department refused to buy from M. Turpin, the 
inventor of melinite, a new electric chariot or mitrailleuse firing 
automatically 25,000 bullets a minute, and that M. Turpin there- 
upon sold his invention to Germany. 
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AN OPTICAL PHASE INDICATOR AND 
SYNCHRONIZER.! 


BY GEORGE 8. MOLER AND FREDERICK BEDELL. 


_ . Tue following instrument has been devised by the writers to 
give definite information in r d to the relative speeds and 
phase positions of the motor and generator in laboratory investi- 
gation. It shows 

(1) When the machines are synchronous; 
@) Which machine is running the faster when they are not 
synchronous; 
(8) The angle by which the motor lags behind the generator. 
We will first describe the simplest form of the phase indicator. 
The motor and generator are placed together with shafts in line 
and abutting, but not quite touching. The two machines must 
have the same number of poles, so that a revolution of the arma- 
ture of each represents the same number of alternations. The 
abutting ends of the shafts carry two discs, one connected rigidly 
with the motor armature, the other similarly connected with the 
armature of the generator, as shown in Fig. 1. In these discs are 
curved slits, one slit for each pair of poles of the machines, These 
slits are shown in Fig. 2 for an eight pole machine. The two 
discs are in every way similar, the one being the reverse of the 
other. The two discs are practically superimposed, and together 
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form one disc with four holes, where the slits of one disc cross 
over the slits of the other. Evidently the distances of these four 
holes from the centre depend upon the relative positions of the 
two armatures; they move in and out as the armatures shift their 
relative positions. From the symmetrical arrangement of the 
slits, if one armature is stationary and the other is moved past 
two pole pieces or through 90 degrees of arc (corresponding to a 
complete period of alternation, or 360 degrees of phase) the inter- 
section of the slits will be the same distance from the centre as 
before. The curvature of the slits is such that the distance to or 
from the centre that the intersections of the two sets of slits move 
is proportional to the change in relative position of the two arma- 
tures. 

When the two armatures are running at the same speed in the 
same direction and there is a source of light on one side of the 
discs, the intersection of the slits, as seen from the other side, 
appears as a continuous ring of light. A slight difference of speed 
causes this ring of light to move outward or inward, according to 
which disc is revolving the faster. The more rapidly the ring 
moves in or out, the greater the difference in speed of the two 
discs. If the ring is moving out, a new ring starts at the centre 
when one ring reaches the edges, and these rings keep following 
one another outward. If the difference in speed is the other way, 
the successive rings move inward. 

In Fig. 3 the heavy dotted line represents the ring of light for 
a particular position of the two discs. The position of the ring of 
light indicates the relative position of the two armatures, The 


1. Abstract of a paper read at the Philadelphia mee f the Am 
Institute of Electrical Engineers, May 17, 1304. N e — 
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discs may be secured to the shafts, so that when the armatures 
are in the same positions with reference to the pole pieces (i. e., the 
machines are in the same phase), the ring of light will be at the 
inner or outer ends of the slits. The concentric rings in Fig. 8 
represent the phase differences corresponding to positions of the 
ring of light in this case. 

or convenience in operation, the arrangement of the appa- 
ratus, which has thus far proved satisfactory, has been as follows: 
On one side of the pair of discs is placed an incandescent lam 
enclosed in a box. One side of the box is close to the discs an 
has a slit in it about balf an inch wide, extending from the shaft 
to the circumference of the disc. This slit is covered with a piece 


of oiled paper, so as to give a diffused light upon the discs. A 


complete ring of light is no longer seen from other side, but 
only a small portion, corresponding to the width of the half inch 
slit. A stationary scale is fixed so as to extend from the shaft to 
the edge of the discs on the opposite side from the lamps, so that 
the distance of the changing line of light from the centre may be 
read so as to give the phase difference of the two machines by 
direct racing. To enable one to see the scale and line of light 
most conveniently, a mirror is arranged at 45 degrees with the 
discs, so that the line of sight is at right angles to the shaft. 

The discs may be arranged in the manner just described upon 
the abutting ends of the motor and generator shafts only in case 
tbe two machines have the sanie number of poles. Where such 
is not the case, one or both of the discs can be driven by gears, 
which will give the proper relative speeds of the two discs. 

In operation, the instrument has proved quite satisfactory, 
giving exact and definite information concerning the changes in 
the armature lag of the motor. The fluctuations in this lag are 
usually quite marked, and the conditions which cause them can 
be readily investigated by this a paratus, For instance, this fluc- 
tuation is small with proper field excitation; as the field current 
of the motor is diminished, this fluctuation increases, the line of 
light moving rapidly back and forth through a greater and 
greater distance, which finally becomes so great as the excitation 
is weakened that it goes a distance beyond which it cannot 
recover; i. e., the motor gets out of step and stops. It would be 
possible to make a more detailed investigation of these fluctua- 
tions by means of a revolving mirror, and they may be pho- 
5 and made of permanent record by means of a moving 
P 


The apparatus can be applied to other lines of work involving 
an investigation of phase differences and synchronism, and may 
be modified to meet the requirements of the problem in hand; but 
it is peculiarly suited for use in synchronous motor work, for 
which it was designed. The scope of the present paper admits 
only of a general description of the apparatus here given. 


POLYMORPHIC ELECTRIC GENERATORS AND 
TRANSFORMERS OF ENERGY AND THEIR 
INDUSTRIAL APPLICATIONS. 


This is the title of an interesting paper read by M. Hospitalier 
on May 18, before the French Physical Society and the Société In- 
ternationale des Electriciens. 

Electrical energy to-day presents itself in the form of con- 
tinuous, alternating, two-phused and three-phase currents, but 
these forms may easily be transformed from one to the other, and 
these transformations are already being utilized in practice. M. 
Hospitalier showed upon the screen several views of machines 
already built, among them the Schuckert for transforming con- 
tinuous into two-phase currents; the 800 K. w. Westinghouse ma- 
chines at Rochester, giving two-phase currents at one side and 
continuous currents at the other; and the Tesla machine of 750 
kilowatts. Mr. Hospitalier finally presented a synoptical table 
containing all the possible transformations and apparatus for ob- 
taining them. We give below the explanations given in connec- 
tion therewith : 


I. Continuous currents can be transformed into : 

A. Alternating currents, by means of a Solignac undulator and a trans- 
former as emping e for the welding of rails. 

B. Two-phase currents, by means of the Schuckert apparatus. 

C. Three-phase currents by means of the apparatus of Dolivo-Dobrowolsky 
and Hutin and Leblanc. 

II. Alternating currents can be tranformed into: 

A. Continuous currents by means of the Gaulard or Lane-Fox apparatus and 
the arrangement employed at Cassel (alternating motors driving continuous cur- 
rent 1 

. Two-phase currents, by utilizing capacity, self · induetlon and mutual 


induction. 
A phase currents, with non chronous closed circuited armature 

and field magnets wound as secondaries (Potier). 

III. Two-Phase currents can be transformed into: 

A. Continuous currents, by means of two-phase motors operating continuous 
current generators (Budapest). 

B. Three-phase currents, by means of the Scott transformer. 

C. Single alternating currents, without special apparatus, by taking the cur- 
rént from the individual branches. 

IV. Three-phase currents can be transformed into: 

A. Two-pbase currents by means of the Scott transformer. 

B. Single alternating currents without special apparatus. 

C. Continuous current, by Lahmeyer motor transformer, or Hutin and 
Leblanc apparatus. 


The paper was illustrated by numerous interesting experi- 
ments. 
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THE BIDDLE SYSTEM OF ELECTRIC LIGHTING 
FOR RAILWAY TRAINS. 


_ For several years efforts have been made to introduce electric 
lights on railway cars, and many different devices have been 
brought forward only to be dis ed as impractica' le or unduly 
expensive. Simple storage batteries were first tried but failed to 
render complete satisfaction. The most extensively developed 
method of electric car lighting heretofore introduced provided a 
steam motor in the baggage car, fed by steam from the locomotive, 
by which a dynamo was driven to generate an electric current 
carried through the train by wires extending from oar to car. This 

lan required the constant attendance of an electrician and has 

en found expensive, 

One of the latest devices is that recently perfected and intro- 
duced by the American Railway Electric Light Company of which 
Ex-Governor Alonzo B. Cornell is president. It provides a plain 
gear wheel attached to the car axle connected by ordi cogs 
with the shaft of the dynamo, which is securely placed on the car 
truck, as shown in the accompanying illustration, and, by the 
use of a storage battery, the light is maintained uniform. Each 
car is thus independently provided with its generating and illumi- 
nating apparatus, so that cars may be detached from through 
trains when desirable and sent over connecting roads. All of the 
mechanism is paoa beneath the floor of the car, completely 
5 to avoid dust and dirt, so that no space is occupied within 
the car. 

The dynamo is compound wound with the series winding in re- 
verse to the shunt, which acts as a governor when the higher 
speeds are reached, and keeps the electromotive force nearly con- 
stant. It is stated that if the dynamo is wound to give 30 volts 


THE GENERATOR ON THE TRUCK.—BIDDLE SYSTEM OF CAR 
LIGHTING. 


and 35 amperes at 25 miles per hour, it will not vary 5 per cent. at 
60 miles per hour. The system is automatic throughout. The 
current is regulated by an automatic cut-out and pole changer 
combined, the pole changer device taking care of the direction in 
which the car is moving, and the cut-out acting when the machine 
stope and throwing in the storage batteries. 
he illustration shows the generator on the inner axle of a six- 

wheel truck. One end is journaled on the axle, and the other 
supported on a stirrup from the truck frame, to avoid the danger 
of lateral strains. The gon are tightly enclosed and run in oil, 
and the whole weighs only 250 pounds. The generators are built 
by the C. & P. Manufacturing Co., of 647 Kent avenue, Brooklyn, 
and are of two sizes. For drawing room and sleeping cars, etc., 
a 32 light, 16 c. p. machine is used, giving 80 amperes at 65 volts, 
while for ordinary service a 20 light, 10 c. p. generator giving 85 
sopra at 24 volts is sufficient. 

e system is the invention of Mr. William Biddle, of Brook- 
lyn. The company’s offices are in the Vanderbilt Building, corner 
of Nassau and Beekman streets, this city. 


LONG DISTANCE TELEPHONY IN KANSAS CITY. 


The opens of the long distance telephone line between Kan- 
sas City, venworth and Atchison was celebrated on May 22, 
by a reception at the Commercial Club, Kansas City, accompanied 
by speeches and a concert. Mr. T. D. Lockwood was the chief 
orator, and made a highly successful address. The programme 
was Carried through by Mr. W. W. Smith, superintendent of the 
Missouri & Kansas Telephone Co. 
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ELECTRICITY VS. COAL FOR HEATING PURPOSES. 
BY M. IRVING MOTTE. 


THE subject of heating of electric cars is one which has long 
interested railroad men, destined, as it is, to play so important a 
part in electric railroading. A car which is propelled by an elec- 
tric motor should be warmed by an electric heater. Any other 
method is incongruous and in many cases ineffectual. 

In the past the great objection of railroad men to electric car 
heaters has been their short life and their operating cost. These 
two objections have been overcome. The cost of electrical car 
heating is not prohibitive, and a properly designed car heater 
should have an almost indefinite life, at any rate as long as, or 
longer than, the coal stove. 

To estimate the cost of the average electric horse power hour 
is, under any circumstances, not an easy matter, as conditions are 
so different in every central station. But it seems fair to assume, 
using figures from Dr. Emery’s tables, as quoted by Houston and 
Kennelly in the article in THE ELECTRICAL ENGINEER of May 2, 
that an electrical horse power hour costs about „$4 of a cent. (See 
Dr. Emery’s paper read before the American Institute of Electri- 
cal Engineers.) 

It has been demonstrated that a 20-foot car can be warmed to 
a comfortable temperature, say 50 F., in all weathers, by a con- 
sumption of 4 H. P. At 10 of a cent per hour this makes 2,4, cents 
as the cost per hour of heating a 20-ft. car. The average time of 
cars on the road is 12 hours a day, which gives us 2855 cents cost 
per car per day. The usual fare trip is of 35 minutes’ duration, 
which gives 20 passenger changes per day. 

To the writer’s knowledge there are at present only two feasible 
ways of heating electric cars, coal and electricity. Therefore the 
question must lie between these two agents. 

Concerning coal, the strongest argument against it is the fare 
earning space the stove takes up, which is equal to the space of two 
passengers, and in a crowded car would mean the loss of two fares 
or 10 cents per trip. Assuming that a car is crowded one trip in 
four, and that 10 cents is 50 4 too high, this means a loss of 25 
cents a day to the road. The above stated loss of 25 cents, plus 15 
cents which is the generally allowed cost of running a coal car 
stove will readily be seen to be much greater than the cost of the 
electrical heater. 

So much for the monetary side of the question, Now how 
do the coal stoves heat a car? In a very irregular fashion. The 
middle of such cars is usually warm enough, but the ends are 
nearly as cold as the outside air. An explanation of this lies in 
the fact that to make it at all possible for the passengers to sit be- 
side the stove, its radiation must be almost wholly screened off 
and in this way the rest of the car is likewise screened off, and 
left in comparative cold. 

The coal stove cannot be so readily or instantaneously regu- 
lated for changes in temperature as the electric heater and 

h d le heat. a aes 
passengers, when toward spring just a little heat is uired to 
take the chill off a car, aud the amount of attention which a 
coal stove requires, is out of all proportion greater. 

There is an increasing demand on the part of the arang pub- 
lic all over the country for properly heated electric cars. It is a 
demand which can only be met by electric heaters. 


| PERSONAL. 


Mr. JOSEPH Sachs has opened an office at Room 578, Mutual 
Life Building, 32 Nassau street, as a ‘‘ devising” and consulting 
electrical engineer. He will make a specialty of assisting invent- 
ors to work out their ideas in tangible and practical shape. He is 
one of the few electrical engineers in this country who has made 
a study of electrical navigation, and his recent excellent lecture 
before the New York Electrical Society on the electrical propul- 
sion of canal boats was a valuable contribution to the data of 
the art. 

Mr. C. J. H. Woopsury, the well-known engineer and techni- 
cal litterateur, has resigned his position as vice-president of the 
Boston Manufacturers’ Mutual Fire Insurance Co., and will join 
the staff of the American Bell Telephone Co. on Sept. 1. He will, 
however, enjoy July and August as a vacation, which has been 
well earned. Mr. Woodbury has been engaged in engineering and 
insurance work for 25 years continuously, except for a short trip 
to Europe in 1889. His insurance work has dealt largely with the 
technical and engineering side of the insurance problems. An 
admirable account of his career was given by Mr. J. C. Baylis in 
Cassier’s Magazine for Sept. 1892. 


THE BIMETALLIC ELECTRIC TRANSMISSION Co, has been organ- 
ized to introduce bimetallic wire for telegraphic and telephonic 
purposes. The office of the company is at 80 Broadway, and the 
officers are W. H. Eckert, president, Willard M. Miner, vice- 
president and W. 8. Eckert, secretary and treasurer. 
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GERMAN CENTRAL STATION STATISTICS. 


HE value of reliable statistics properly classified and 
digested is too well known to require special point- 
ing out, but it is sometimes forgotten that they are especi- 
ally valuable when relating to new industries such as elec- 
tric lighting and power distribution. Various attempts 
have been made by the National Electric Light Associa- 
tion to supply this very necessary data,but the work thus far 
accomplished must be regarded as but a tithe of that neces- 
sary to enable the central station manager to compare the 
operation of his own station with that of others. Thus, at the 
last Convention held in Washington the statistics submitted 
were limited practically to the consumption of coal per 
horse power hour in central stations. This was good enough 
in itself but manifestly it covered but a part of the working 
of a central station. It may be that the lack of informa- 
tion necessary to draw up comparative statistics is due to the 
loose or inadequate methods of bookkeeping employed in 
the majority of central stations in this country, and perhaps 
the National Electric Light Association could do no better 
than to start anew in its statistical work by indicating a 
method of keeping accounts which would enable central 
stations to fill out the information blanks by a rapid 
inspection of their books. Such blanks for keeping station 
accounts are available, among others those prepared by Mr. 
Horatio A. Foster, and the adoption of a uniform set some- 
thing after the same plan by all stations would make the 
matter of obtaining reliable station statistics a compara- 
tively easy task. 

In marked contrast to the American lack of data in 
this respect are the statistics from Germany. We have 
before us two statistical compilations, one embodying the 
work of the German Elektrotechnische Verein and the 
other that of the “Free Association of Electric Light 
Station Representatives.” Naturally both sets of statistics 
cover much of the same ground, but they differ somewhat 
in their modes of tabulation and each has a distinct value 
of itsown. That of the Elektrotechnische Verein gives the 
tabulated results of central stations in 24 cities, including 
four having over 250,000 inhabitants, seven between 75,000 
and 250,000, seven between 10,000 and 75,000, and six under 
10,000. These stations employ probably all the various 
ordinary methods of generation and distribution and allow 
some quite definite conclusions to be reached on hitherto 
doubtful points. 

Comparing the cities for current capacity installed per 


1,000 inhabitants we find it to vary considerably and, as 


would hardly be expected on first consideration, to average 
higher in the smaller cities than in the larger ones. It 
amounts in Berlin to 5.81 kilowatts per 1,000 inhabitants. 
A glance at the cities of the third group shows that the 
consumption of current is largely increased by the adoption 
of a sliding scale. The proportional distribution of light- 
ing in hotels, dwellings, theatres, etc., varies of course 
with the character of each city. Thus, whereas in Berlin 
the percentage of current furnished to dwellings and 
hotels is only 19.9 per cent. of the total consumption, it 
amounts to 38.7 per cent. in Hamburg. <A greater 
constancy in this respect is shown in store illumi- 
nation, at least in the larger cities, where 30 per 
cent. of the total is about the average of current 


June 13, 1894.] 


consumed in such places. This is in marked contrast 
to the figures in the United States in which hotels and 
private dwellings represent but a small fraction of the 
current consumed, by far the largest percentage being 
devoted to store and office illumination. This fact is due, 
in part, probably to the larger number of isolated plants 
in the United States. Factory lighting represents but a 
small fraction of the whole, which is easily accounted for. 
Unfortunately the data on street illumination is incom- 
plete, so that no comparison can be made in this respect. 

The amount of electric power consumed in German 
cities is of special interest. From the tables it would 
seem that the cities of medium size employ but very small 
quantities, whereas the larger cities take proportionately 
more current for this purpose. I hus Berlin and Vienna 
employ, respectively, 8.6 and 6.8 per cent. of the total cur- 
rent generated, for power purposes. Glancing at the 
actual electrical energy consumed we note that Berlin 
stands at the head with 6,700,000 kilowatt hours per 
annum, followed by Vienna with 1,500,000; then comes 
Hamburg with 500,000, and s’Gravenhagen, Dusseldorf 
and Elberfeld with 300,000 each. 

The charges for current in Germany show a most 
varied practice. A fixed charge per lamp installed is 
exacted in Berlin and Innsbruck. In Vienna-Mariahilf 
this charge is waived beyond 100 lamp hours per 
lamp. In Heilbronn a charge is only made for the first 
10 incandescent lamps or the first 4 arc lamps ; in the first 
case $1.87, and in the later $10. A sliding scale is in vogue 
in several cities. The cheapest rates are to be found in 
Triberg where the lamps are divided into three groups. 
The first group includes such lamps as are burnt in winter 
and summer at definite times ; the second, lamps which are 
burnt only in winter or only in summer; and third, lamps 
which are used temporarily only. The prices are also 
graded according to whether the lamps are used in hotels, 
dwellings, stores or factories. There result from this no 
fewer than 12 different rates of charge varying from $9 
to $90 per kilowatt per annum. 

The average price of current in stations selling by meter 
is a little over 18 cents per kilowatt hour, the highest being 
224 cents, but the discounts vary considerably in different 
localities. The rates for electric power are arranged on a 
variety of plans. In Düsseldorf and Hamburg each case is 
treated individually and a special price fixed. In other 
cities there are flat rates without discount, as in Barmen, 
Berlin, Stockholm and other cities. The highest price is 
that in vogue at Gummersbach, namely, 13 cents per kilo- 


watt hour. In Berlin, however, the low price of 5 cents 
obtains, while at Triberg power is actually sold at 24 cents 
per kilowatt hour. It goes without saying that current 
for power purposes can be furnished at a lower cost than 
for lighting, but one is hardly prepared for such generally 
low prices, as these statistics show. For those who argue 
that the electric light and electric power are luxuries, the 
German statistics will prove a revelation. They show, 
in fact, that in the larger cities electric light is but slightly 
dearer than gaslight, but that electric motive power is still 
considerably dearer than gas engine power, leaving out of 
consideration, of course, the question of convenience and 
considering merely the relative cost of gas and current. 
On the other hand it is shown that in many of the smaller 
cities the electric light is far cheaper than gas, and elec- 
tric power much cheaper than gas power. In several in- 
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stances the electric light is successfully competing with 
petroleum. The results here shown would indicate that 
the Germans are just waking up to the fact that there is 
a profitable business to be done in small towns as has been 
proved to be the case in this country when the stations 
are properly managed. 

Of the cities tabulated, the large majority are operated 
on the continuous current plan and of these a large per- 
centage are equipped with storage batteries. The figures 
show that all these stations exhibit by far the greatest 
economy in fuel consumption. The best result thus far 
obtained is that recorded of the storage battery station at 
Altona, namely; .413 kilowatt hour of current delivered 
to mains for 1 kilogram of coal, that is, close to 4 pounds 
of coal per H. P. per hour, or 5.3 pounds per kilowatt hour 
of current delivered. ‘The table of the National Electric 
Light Association submitted at the last meeting showed 
an average of 91.7 watt hours per pound of coal and a 
maximum of 208, while in the case of Altona the economy 
is 190 watt hours. But the point to be considered is that 
while the 2U8 watt hours per pound of coal was obtained 
with a station having a capacity of 8,000,v00 watt hours 
per day, the 190 watt hours per pound of coal at Altona 
were obtained with a station of only 463,000 watt hours 
capacity per day. ‘There is food for thought in this show- 
ing and it ought to have some influence on future work in 
America. We would respectfully suggest to the Commit- 
tee on Data of the National Electric Light Association a 
close study of the German statistics which contain much 
that may be embodied in their own work. We recognize 
that it is one thing to get up a statistical blank, and quite 
another to have it filled out properly and returned; but by 
giving ample time to the companies some improvement 
over the results heretofore obtained ought to be secured. 


GENERAL ELECTRIC AND FORT WAYNE. 


Tue conflict between the Fort Wayne and General Elec- 
tric Companies, after occasional outbursts of more or less 
violence for a year or so past, has now broken out afresh 
with every mark of a war to the knife. Our columns 
contain notices of the receivership of the Fort Wayne Co. 


established a week ago, of the attachment served upon that 
company in New York by the General Electric Company, 
as well as a somewhat vehement article from the Fort 
Wayne. It would be idle now to express an opinion on 
the merits of the quarrel—but it will be watched with 
much interest in electrical circles. Mr. McDonald’s prow- 
ess and fertility of resource are well known and he may 
be expected to make a strenuous fight to achieve complete 
independence from control by the General Electric Com- 


pany. 


THE DANGERS OF THE TROLLEY. 


Now that the real dangers of the trolley have become 
recognized proper efforts are being made to meet and 
remove them; and the remedies can be applied neither too 
soon nor too thoroughly. Electrolytic action is being 
dealt with, and there is reason to believe it may be nulli- 


fied. As for the evils of overhead wires, it is believed 
that to-day more than one substitute in the shape of a 
feasible conduit system exists. We are now glad to note 
that in some cities steps are being taken to subject the 
motormen to examination, with the object of ascertaining 
how far their sight may be defective. In Jersey City and 
Newark some of the men have been found unable to judge 
distances, and are naturally held to be disqualitied for any 
such service as running cars propelled mechanically along 
crowded streets. More of this scrutiny might well be 
enforced. If it is good for steam railroad employés it is 
better still for those of city surface lines. 
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STANDARDIZING ELECTRICAL MEASURING 
INSTRUMENTS.! 


BY ELMER d. WILLYOUNG. 
CONSIDERATION of the liability to variation in instruments with 


the lapse of time, long ago convinced the author that restandard- 
izing should be done by stations themselves in all cases except 


when quite small, and that some arrangement of apparatus should 
be devised which would make the utilization of some absolute 
standard method inexpensive and convenient, and possible to any 
one of ordinary intelligence. After a good deal of thought and 
personal experience, he became convinced that the only method 
which could be made to at all satisfy these requirements was the 
potentiometer method. Before describing the improved apparatus 
which he has devised for the commercial utilization of this method 
the author discusses briefly the potentiometer method in general 
outlines and its advantages over other methods. 

The improved, direct-reading potentiometer invented by the 
author and illustrated in Fig. 3, is capable of being u for 
measurements of voltage from 0 up to 1,500 volts and of current 
from 0 up to any required upper limit with a maximum error of 
not over d per cent. It is based upon the form of potentiometer 
onna T suggested by Dr. Fleming, which is shown in diagram 
in Fig. 1. Some good suggestions were also obtained from the 
improved form of Mr. Crompton.? 

A diagram of the arrangement of circuits in the improved 
form of apparatus is shown in Fig. 2. i 

The wire A B of Fig. 1 is here equivalented by three sets of coils 
marked respectively Q, mands. The regulating resistance (R of 
Fig. 1) is made up of two parts, one resistance, R , consisting of 
coils, and the other, R., being made up of a bare wire of resistance 
equal to one of the coils of B.. This wire is laid back and forth 
upon about 850° of an ebonite cylinder and has a fixed brush, P, 
so arranged with reference to it that P short-circuits more or less 
all of the v’s simultaneously, thus giving a large range of varia- 
tion for a very small angle of rotation. The quick and rough 
regulation is effected by R , while the finer adjustment is obtained 
by R.“ The two series of coils, M and 8, have at their centres two 


ALL UNKNOWN C MFS. 
TO BL CONNECTCOWCRE 


= FIG. 2. 


switches which are in series with the galvanometer and unknown 
E. M. F.; moving these switches over the coils is exactly the same 


1. Abstract of a r read at the Meeting of the American Institute of Elec- 
trical Engineers, elphia, May 17. 1894. 

2. See Hectrieian (Lon.) y 12, 1893, p. 33. 

8. Instead of this form of regulator I have thought of substituting some form 
of carbon or graphite resistance since all that is needed is invariability for a cer- 
tain period. . a. w. 
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as shifting the points 8 and B of the derived circuit in Fig. 1. M is 
the medium movement, each coil being ,}, of the entire resist- 
ance between 4 and B, while s is the very slow movement, 
each of the nine coils in 8 being equal to 7, of the re- 
sistance of one of the coils of m. In order to get a rate of 
separation of the two derived circuit terminals by steps of ten 
times the value of a coil of M, a third series of resistances, Q, is 
rovided. This is a rather peculiarly arran affair, its function 
ing to take out resistance from between the derived circuit ter- 
minals and place it outside, or vice versa, the total resistance 
between A and B remaining always constant. It is evident that 
this change of resistance from one part of the circuit to the other 
accomplishes exactly the same result as is obtained by M and 8, 
viz., the separation or bringing together of the two derived circuit 
terminals. We have, therefore, the entire resistance, A B, divided 
into 1,500 parte, and the derived circuit terminals separable along 
this resistance by steps of 100 parts, using Q; ten parts, using M; 
and single parts, using 8. This means an ability to set to 1 part in 
1,500 or to I per cent. 

In order to make the measurement of any unknown potential 
convenient and quick, a suitable arrangement of switches is pro- 
vided. In the lower part of the diagram, R is a high resistance 
connected between two points, F and d. To F is permanently 
joined one derived circuit terminal. The other derived terminal 
passes, by way of a key, K’, through a galvanometer and thence to 
a switch, W, which plays over a number of contact points con- 
nected as shown. e two points, 8. C.-1 and 8. C.-2, are joined 


i ..... | OO OF 


each to a terminal of a Carhart one-volt cell, the other terminals 
of which are joined in common toG.‘ The remaining points are 
connected to points along F G, dividing the whole resistance in the 
ratio ru, tbo» py and 4. In this way, with w on one or the other 
of the stan cell contacts, we may by proper setting of Q, M 
and 8, and adjustment of the regulators R, R get the k. M. F. be- 
tween A and B accurately 1.5 volts; we may, also, compare the 
two cells with one another, and thus detect any ible varia- 
tions in either, as the probability that both would change alike, 
in the event of any change taking place, is extremely small. By 
now setting W on R any unknown Ek. M. F. joined to F and G and 
less than 1.5 volts mae aey becomes measureable. Should the 
E. M. F. be greater than 1.5 volts and less than 15 volte, w is set on 
R X 10 instead of on R; ter than 15 and less than 150 volts on 
R X 100; greater than 150 and less than 1,500 volts on R X 1,000. 
When measuring current leads are brought to F and d from the 
shunt terminals and the E. M. F. measured like any other un- 
known E. M. F. In order to avoid the risk of accidentally getting 
too strong a current through either of the standard cells a high 
resistance, H R, of about 10,000 ohms is permanently placed in the 
galvanometer circuit. A shunt is also placed around the galvan- 
ometer which may be thrown in or not, as desired, by means of 
the little switch placed for the purpose. 

The author then describes the method of operation and some 
of 1 most interesting details of construction and concludes as 
follows: 

The apparatus is simple and compact and its mode of use can 
be successfully learned by a schoolboy in a few moments. Being 
a zero method it is absolutely unaffected by neigh boring currents 


4. A One-Volt Standard Cell,“ by Henry S. Carhart. Am. Jour. of Science, 
Vol. XLVI., July, 1898. 
> one dimensions over all are 11 in. by 14 in. by 5 in. deep; weighing less 


June 18, 1894.] 


or magnetic fields and the galvanometer being a dead beat and 
jewel suspended D’Arsgonval, may be used under the most severe 
conditions of mechanical shock and vibration. On board ship it 
55 believed to be absolutely the only apparatus which could possibly 


LETTERS TO THE EDITOR. 


LIGHTING BY RESONANCE. 


I have read with much interest the article entitled Lighting 
by Resonance,” in the last issue of the ENGINEER, but have been 
uzzied to find an exact place for it in view of what bas been 
one in the past in the fleld of vacuum glow lighting. If I under- 
stand the article referred to, Dr. Pupin been able to secure by 
low frequency alternations a rise in potential by grouping an 
induction coil and a condenser in series, and regulating the induc- 
tion coil until resonance is obtained. 

In his lecture delivered before the Franklin Institute in Phila- 
delphia, in Febru 
Researches and Writings of Nikola Tesla,” there is a chapter on 
electrical resonance, and on 344 there is shown a diagram 
with an adjustable inductance coil in series with a condenser for 
obtaining resonance. How does Pupin’s principle differ from 
Tesla’s, leaving out of consideration the ag of frequency, 
which, after all, is only a matter of degree 

On the other band if, as Dr. Pupin appears to have demon- 
strated, the ne glow can be obtained at low frequencies 
and comparatively low potentials (2,500 volts) why is it necessary 
for him or Mr. Tesla to employ a more or less complicated and 
roundabout method when the required potential an 5 
can be obtained directly from commercial alternators and trans 
formers that can be bought in the open market ? 

I am always glad to note progress in electrical work but I fail 
to see a step in advance in the present instance, Perhaps you or 
some of your readers can enlighten me on this subject. 
LUX. 
New Yorx, June 8, 1894. 


In order to make the purport of our correspondent’s remark 
clearer to our readers we give below the illustration referred to 
on p. 844, together with Mr. Tesla's explanation of it: 

In Fig. 184 I. is shown a plan which has been followed in the 


Fia. 184. 
study of the resonance effects by means of a high uency alter- 
nator. O, is a coil of many turns, which is divided into small 
separate sections for the purpose of adjustment. The final adjust- 


ment was made sometimes with a few thin iron wires (though 
this is not always advisable) or with a closed secondary. o coil 
Oi is connected with one of its ends to the line L from the alter- 
nator G and with the other end to one of the plates c of a conden- 
ser c ei, the plate (o:) of the latter being connected toa much 
larger plate Pi. In this manner both capacity and self- induction 
were adjusted to suit the dynamo frequency. —[Eps. E. E.] 


THE WEIGHT OF ELECTRIC MOTORS. 


PLEASE inform me (1) What would be the lightest possible 
weight of a 1 H. P. electric motor. (2) About how much space it 
will occupy. (8) The weight of a 10 H. P. motor. 

By supplying the above information you will greatly oblige. 

WALTER WORLIN, 

Mn, Nas. 


on the purpose for which it is designed and conditions of use. 
self-contained, without bed plate and run not more than, say, 
hour at a stretch, such a motor could be built, weighing between 
40 and 50 lbs. Of course the speed would be very high. For all 
day service with bed plate a 1 H. P. motor would weigh in the 
neighborhood of 100 lbs. 2. The actual space occupied would 
depend entirely upon the design, the cubic contents being between 
2 and 8 cubic feet. 8. The weight of a 10 H. P. motor varies with 
different makes, a good average being about 1,000 lbs.—Eps. E. E.] 


* 


[1. The weight of a 1 H. P. electric motor would depend largely 
f 
1 


THE ELECTRICAL ENGINEER. 


„ 1898, and printed in the Inventions, . 


517 


WOVEN WIRE BRUSHES, 


To make claims for priority, whether in ecientific discovery or 
in commercial inventions, is Eoen T an unpleasant task. In 
the present case I am compelled to do so, not on my own behalf, 
but in the general interests of the electrical trade and profession. 
It has come to my knowledge that it is being claimed that cer- 
tain broad fundamental United States patents, dated 1889 and 
1891, control all forms of woven wire dynamo brushes,” or, as 
we call them in England, wire gauze brushes. It is my duty to 
inform all whom it may concern that in the British Patent, 12,872, 
of Oct. 16, 1885, in the names of L. J. Crossley, W. T. Goolden and 
myself, for oe Means for Regulating the Action of 
Dynamo Electric hines,” the following e occurs: The 
brush or rubber may be com of fine wire gauze rolled into a 
flat mass of the requisite thickness, and to prevent the fraying of 
the edges we cut the gauze from the sheet diagonally.“ Perhape 
because even in 1885 my dynamos were practically sparkless, I did 
not perceive the importance of this invention, and unfortunately 
for me no claim was made in the patent for wire gauze brushes. 

Not long ago a similar claim was set up in this country, in 
ignorance, as in the present case, of my invention. I was unable 
to write freely to the English technical journals, because profes- 
sional etiquette in this country strictly forbids all advertisement 
by consulting engineers, and I am further precluded from dis- 
cussing my own affairs by my connection with an electrical 
newspaper. 

ire gauze brushes for dynamos may be made by anybody, 

for the invention is, and always has been, public property, and 
for this reason I write this letter. ALExr. P. TROTTER. 

Loxpox, Ena., May 25, 1804. 


LEGAL NOTES. 


STORAGE BATTERY LITIGATION. 


THE argument on the motion of the Consolidated Electric 
Storage Co. skalni the Electric Storage Battery Co., manufac- 
turers of the Chloride battery, for a preliminary injunction, was 
brought to a close on the 7th inst. before Judge 
Circuit Court at Trenton. 


reen in the U. 8. 


a 
THOMSON-HOUSTON CO. vs. WESTERN ELEC. CO.—DYNAMO AND 
MOTOR REGULATION. 


HEARINGS were had last week before Judge Grosscup, in Chi- 
cero, ee above suit, which has been afoot for some time, and 
is upon the Thomson-Houston regulator patent, relative to 


the control of the movement of the brushes on dynamos and 


motors. Barton & Brown are the attorneys for the defence, 
while F. P. Fish, G. R. Blodgett and Judge Taylor are conducting 
the plaintiff's case. Prof. Elihu Thomson was in attendance. 


LAMP INJUNCTION.—The General Electric Co. has secured an 
injunction os nee the Boston Lamp Co., making the Pollard 
incandescent , in which leading in wires are replaced by con- 
ducting strips of glass. 


SOCIETY AND CLUB NOTEs. 


ANNUAL CONVENTION OF THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 


The 26th Annual Convention of this Society will be held at the 
the Cataract House, Niagara Falls, N. Y., beginning at 10 a. m., 
on Wednesday, June 20th. The final session will be held on 
Monday, June 25th. 

Arrangements have been made to visit the works of the 
Niagara Power Company, including the power house, turbines of 
5,000 h. p. each, wheel pits, tunnel, industrial village, sewage 

i works, etc. Also the mill of the Niagara Paper Company, 
which is the largest existing single paper mill, and is now using 
8,800 h. p. Also the mills supplied by the Niagara Hydraulic Canal. 
Visite to other points of interest will also be arranged. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 


By invitation of a Citizens’ Committee representing the scien- 
tific and educational organizations of the citizens of Brooklyn, the 
forty-third meeting of the American Association for the Advance- 
ment of Science will be held in Brooklyn, N. Y., beginning with 
the Council meeting on Weduesday, August 15. The official time 
given for the Association meeting will be from August 15th to 
August 24th, inclusive. There will be meetings of several affili- 
ated societies about the time of the Association meeting which will 
be of special interest to many members of the Association. 

Special invitations have been extended to distinguished foreign 
scientists, and properly accredited members of all foreign National 
Associations for the Advancement of Science attending a meeting 
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of the American Association for the Advancement of Science are 
entitled to register without fee as members for the current meet- 
ing. 

The hotel headquarters of the Association will be the St. 
George Hotel, Clark St. The meetings will be held mainly in the 
buildings of the Polytechnic and Packer Institutes, where will be 
the offices and the rooms for the several Sections. 

For information relating to membership and papers, address 
F. W. Putnam, Permanent Secretary, Salem, Mass. For all mat- 
ters relating to local arrangements, hotels, railway rates and cer- 
tificates, addrees Professor George W. Plympton, Local Secre- 
tary, 502 Fulton street, Brooklyn, N. Y. 


LITERATURE. 


Ninth Annual Report of the Board of Gasand Electric Light 
` Commissioners of the Commonwealth of Massachusetts. 
Boston, January, 1894. (Pub. Doc. No. 35). 


In reviewing the report of the Massachusetts Commissioners 
last year, we remarked that one of its most noticeable features 
was the evidently very considerable growth of interest among the 
towns and cities of that state in reference to the municipal 
ownership and operation of electric lighting plants. Three such 
oufitslpal plants were then reported as completed and in opera- 
tion, beside another municipality which owned a distributing 
plant and bought its electricity from a private company. No new 
municipal plants have been established since the report of last 
year, but the towns of Braintree and Peabody have both enlarged 
their original arc plants and have commenced the supply of pri- 
vate incandescent lamps on an adequate scale. Some half dozen 
other towns and cities passed votes tavorable to municipal electric 
lighting during the year 1892, but the only ones which appear to 
be taking active measures to install plants are Middleborough and 
North Attleborough. Evidently there is a disposition on the part 
of the taxpayers in moet of the towns having the matter under 
consideration, to hasten slowly, and to ascertain the outcome of 
three or four years’ operations in the municipal plants which have 
already been established, before committing themselves fully to 
the scheme. 

The balance sheets of the electric companies operating in the 
state aggregate for the year ending June 30, 1898, as follows: 


ASSETS. 
Construction accounts, cash and materials on 
hand, bills receivable, etc.......... . . . . 814, 275,868.23 
LIABILITIES. 
Capital stock, bonds, bills payable, eto 813, 502, 073. 46 
Reserve and depreciation fun ll... 218,877.76 
$18,720, 950.22 
Surplus ..... FFC 554, 413.01 
514, 375,363.28 
RECEIPTS, 
For light and power and from other sources.... $8,488,867.51 
EXPENSES. 
For manufacture, distribution and expenses... 2, 379, 252. 17 
Leaving a balance of net earnings of............ $1,059,115.84 


Of the 184 companies operating in the state, 6 appear not to 
have even earned their expenses, while 26 others have not earned 
enough to justify the payment of dividends. The net profits have 
increased over the previous year by $104,966.10, but interest 
charges and dividends have increased still more, so that the entire 
transactions of the companies for the year show a deficit of 
$4,832.18. 

The aggregate number of commercial incandescent lamps for 
four years past shows the following increase from year to year :— 


Year ending June 80, 1890................. TION 118,529 
5 a rf T E E . 161, 259 
i ‘i rf E . 224,966 
s se e gal eea we . . 266,843 


The rate of increase has been much less rapid than during the 
last than during the preceding year, being only a trifle in excess 
of 19 per cent. 

The gross receipts of the electric companies operating in the 
state in round numbers 93, 433, 000 - have now become more than 
half as t as those of the companies, which amounted to 
$6,182,000 in 1898. The profits divided to the stockholders by the 
electric companies were, in round numbers, $131,000, while those 
divided by the gas companies amounted to $1,126,000; nearly 
three times as much. 

We have heretofore adverted to the fact that the returns re- 
quired from the Massachusetts companies are defective, in that 


THE ELECTRICAL ENGINEER. 


[Vol. XVII. No. 319. 


they do not call for a statement of the watt-hours of energy sent 
out from each station. This renders it impoesible to draw any 
conclusions as to the relative economy witu which the different 
plants are managed. It is probable that many of the station man- 
agers are themselves destitute of this information, but if such is 
the case, the sooner, for their own , they are made to keep a 
check on their output, the better. the absence of such knowl- 
edge, the losses in an alternating system of distribution must 
sometimes reach an appalling percentage, of the total electrical 
energy generated. 

The tabulations of the report are faulty in the respect we have 
repeatedly pointed out. Few of the tables are footed up, and if 
one wishes to ascertain the total number of arc or incandescent 
lamps in use in the state, he has no resource other than to make 
a laborious addition of the totals of all the individual companies. 
It is to be hoped that the next report will show some improve- 
ment in this important respect. F. L. P. 


Traité de Télégraphie Electrique. By H. Thomas. Paris,: Bau 
` 5 1804. 902 pages, 6 x 954. Illustrated. Price, $7.50, 
cloth. 


THIs work is intended particularly for those engaged in tele- 
graph service and comprises a description and discussion of all 
apparatus whether employed in telegraph offices or outside of 
them. It begins with a chapter devoted to the production of the 
electric current in which we find described the principal types of 
batteries used in telegraphy, both in main line and local service, 
as well as the dynamo electric machine, and its applications to 
telegraphy. Among the latter we notice a description of the 
Western Union system and one by Picard, which is so arranged 
that various potential differences to the full limits of that fur- 
nished by the machine can be taken off one machine, differing in 
this respect from the practice heretofore obtaining in America, 
where each machine only furnishes one potential. 

The author then takes up a description of the receiving device, 
discussing the action of various forms of magnets and describing 
those of Hughes, Meyer, Wheatstone, Baudot, Siemens and others; 
then follow chapters on the dial telegraphs and Morse apparatus and 
various auxiliary apparatus used in offices, such as the switches, 
galvanometers, lightning arresters, etc. In the description of the 
Morse apparatus naturally much attention is devoted to the vari- 
ous types of Morse inking registers, which are still largely 
employed abroad. The author next describes the equipment and 
installation of telegraph offices, showing various arrangements for 
main line and way offices, repeating stations, etc. Quite consid- 
erable space is devoted to the discussion of the properties of lines 
and their influence on transmission, including testing in which 
we find a description of the latest methods for overcoming induc- 
tion and other disturbing influences. 

In describing the relays and transmitting apparatus the author 
divides them into two chapters, one in whicn the unidirectional 
current is employed, and tne other in which a reverse current 
is used, and describing the most general apparatus used in con- 
nection with these two systems. Under the head of printing 
telegraphs we find a very good description of the Hughes system, 
and under automatic apparatus those of Wheatstone and others. 
The author then takes up duplex, quadruplex and multiplex sys- 
tems, which are fully explained and illustrated by very clear dia- 
grams. A separate chapter is also devoted to synchronous multi- 
plex apparatus. The whole is rounded out by three chapters on 
the construction of submarine and subterranean lunes, in 
maon we find much valuable matter relating to this part of the 
work. 

Although the larger part of the descriptions and methods are 
those employed in France the author has by no means ignored 
foreign practice, and has practicaily limited himself vo the 
description of systems now in actual use, so that, while making a 
pretentious volume it contains very little, if anything, resembling 
padding. The illustrations are profuse and especially valuable for 
the accuracy of the details. Tne connection of the author with 
the French telegraph service has naturally given him opportuni- 
ties for observation, which he has put to good use, and the volume 
is one which ought to be in the hands of every telegraph engineer. 


TRACCION ELECTRICA SISTEMA DE LOVE. 


WE have received from the Edison Spanish Colonial Light Co., 
Edison Bidg., New York, a handsomely printed pampaiet entitled 
as above. The first part of the work is a translatiou into Spanish 
of the article on Tne Electric Rail way of To-Day,“ by Joseph 
Wetzler. which appeared in Scribner's Magazine, some years ago. 
Following this is an illustrated description in Spaniso of tne Love 
conduit system for electric railways with extracts from various 
journals on the working of the system in Chicago and Wash- 
angton. 


Mg. Herspert Laws Wess contributes to the New England 
Magazine an admirable popular article on the telephone, beauti- 
fully illustrated by a number of sketches, principally the work 
of that clever painter and black-and-white draughtsman, Mr. 
H. Dearborn Gardiner. 


June 18, 1894.] 


INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 
ISSUED JUNE 5, 1894. 


Alarms and Signals :— 


Signal Light Fut e. W. Carter. John W. Dawson and J. Meyrick, Jr.’ 


Louisville. Ky., 520,820. Filed Apl. 5, 1898. 


nen 6 „ Device, A. H. Jobnson, Rahway, N. J., 520,926. Filed 

t. 6. 

e to interlocking systems of witches and signals for steam 
ways. 

„ Ann unciafor, F. W. Ross, Bouton, Mass., 521,046. Filed Jan. 12, 


804. 
Annunciator, T. J. Thompson, Ch'cago, III., 521.144. Filed Sept. 30, 1891. 


Conductors, Conduits, and Insulators : 


Section Insulator, H. B. Nichols and F. H. Lincoln, Philadelphia, Pa.. 621. 
124. Filed Jan. 28, 1804. 


Distribution 


Stand for Controlling Electric Circuits, E. R. Knowles. Middletown, Conn., 
and E. H. Park, Millbury. Man., 620,788. Filed Mch. 31, 18938. 

A a dg gl stand adapted especially for use in connection with electric 

seare ts. 
stem . Flectrical Distribution, B. G. Lamme, Pittsburgh, Pa., 520,965. 
ed Mch. 27, 1898. 

Claim 1 follows : 

A corstant current alternating generator. a series motor in the circuit 
thereof, a constant current series direct current generator driven by said 
motor, and translating devices in series with said direct current generator. 
Method of Feonomising the Energy of Alternating Currents, C. F. Scott, 
Pittsburgh. Pa.. 520,970. Filed Aug. 7, 1803. 

Employs a main converter with devices in its secondarv, an 
auxiliary converter having its primary snd secondary in series res vely 
with the primary and secondary of the main converter, and means for short- 
circuiting the auxiliary converter. 

Ryatem of Electrical Distribution of Alternating Currents, C. F. Scott, 
Pittaburgb. Pa., 521.061. Filed Feb. 26, 1804. 

Employa two alternating current transformers with a connection from one 
end of one coil of one transformer to spproximately the middle point of a 
coil of the other.transformer. For tranaforming currents from one phase to 
another phase. See . ., March 14, 1294. 


Dynamos and Motors :— 


. Current Motor, L. Bell, Boston, Maes., 520,763, Filed Nov. 4 


Employs a field magret having a row of poles formirg substantially a con- 
tinuous rir g, a winding thereon by which continvous current is d 
around the field magnet pole, an independent closed circuited winding in 
encore in the pole faces, and a switch to open or close the closed circuit 
Dp E. 
Method of and Means for starting Alterkating Current Motors, L. Bell, 
Boston, Mass, 520,764. Filed July 8, 1808. 
The method consists in arranging the inducing coils in multiple at starting 
and throwing them into series when the 
Armature for amo Electric Machines, H. F. T. Erben, Schenectady, N. 
V., 520,778. Filed Feb. 9, 1894. 
Claim 1 follows: 
In an armature for a dynamo electric machine, a spider having arms ex- 
tending therefrom adapted to engage the core - dises, such arms provided with 


an opening, in combination with conductors passing through such openings 


and commutator segmenta connected to such conductors, 
Electric Truck Motor, J. C. Henry, Westfield, N. J., 520,780. Filed Aug. 27, 


1893. 

A motor baving its field coils wound with a number of parallel conductors, 
the strand through which the circuit is first completed and last broken being 
of bigber resistance than the others, and a switch on the positive side of the 
field magnet adapted to close the circuit through one or more of the conduc- 
tors. 

Dynamo Fiectric Machine, A. B. Herrick, Schenectady, N. Y., 520,781. Filed 
Jan. 25, 1894. 

Claim 1 follows: 

The method of simultaneously generating a plurality of currents of differ- 
ent electro-motive forces in a single armature, which consists in rotating 
such armature in a composite field of force having some of its parts more 
highly etized than others. 

ectric Motor, A. Hinman, Olympia, Wash., 620,782. Filed Dec. 14, 1898. 

Belates especially to certain mechanical details of construction. 

Electric Motor Controller, W. J. Hopkins and T. Stebbens, Boston, Mass., 
520.786. Filed Sept. 19, 1991. 

The method consists in first connecting the motors in series with a resis- 
tance, gradually cut out the resistance, connecting the motors in mul- 
tiple, and simultan y reinserting the resistance in series with them, and 
finally gradually cutting out the resistance. 

5 Current Motor, O. Offrell, Middletown, Conn., 520,800. Filed 
ov. 

Relates to certain mechanical details of construction. 

Electric Reciprocating Motor, E. Thomson, Swampscott, Mass., 520,810. 
Filed July 10, 1891. 

A motor adapted to rock orie, ee 
System of Circuit Control for tric Machines, O. E. Davis, Chicago, III., 
520,822. Filed Oct. 16, 1808. 

The method consists in breaking the supply circuit, connecting the motors 
in series on the local circuit including a variable resistance and then causing 
the resistance to be regulated to suit the ak et 
Dynamo Electric Machinery, C. Sellers, lladelphia, Pa., 520,940. Filed 
Oct. 17, 1898. 

Claim 1 follows :— 

In a dynamo electric machine having a vertical shaft, a cylindrical frame 
prov with internal projections having bearings concentric with the axis 
Maui Motes yor Dek tal Engi W. A. Crowd III., 621,138, 

c Mo or nes, W. dus, Chicago, III., 521, 
Filed Oct. 22, 1992. 


Lamps and Appurtenances :— 


a Are Lamp, L. E. Howard, Plainfield, N. J., 520,991. Filed Aug. 19, 


¶laim 1 follows :— 

An electric lamp having its burner or source of light surrounded by a trans- 
parant envelope coated with a deposit of translucent metallic oxide. 

ectric Arc Lamp, L. B. Marks, New York, and C. Ransom, Passaic, N. J., 
520,996. Filed Jan. 9, 1894. 

Claim 1 follows :— 

The method of operating an arc lamp on constant potential circuits which 
consists in confining the arc within an inclosure, restricting practically all 
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the drop of potential in the are circuit to the arc and continuously maintain- 
ing said drop at a point which prevents an excessive flow of current. 
Incandescent Lamp, D. C. Voss, Boston, Mase., 521,181. Filed Nov. 28, 1808. 

The invention relates especially to a cement plug composed of the metallic 
oxides of lead, alumina and manganese blended into a homogeneous cement 
free from silica, potash, soda and Hme. 


Measurement :— 


n E. R. Knowles, Middlevown: Conn; a Fea Den. wi 1898. 
mploys a permanent magnet.a spool of non-magn materi og trans- 
versed to ita poles and containing a socket into which a shell is removably 
fitted having journal bearings for an armature spindle. 

Electric Meter, E. Thomson, Swampscott, Mass., 520,811. Filed Feb. 21, 1804. 

Employs a series coil, a resistance in series: with an armature, and a shunt 
coil furnishing an initial field sufficient to balance friction of moving parts. 
Ammeter, E. R. Knowles, Middletown, Conn., 520,968. Filed Dec. 9, 1892. 

Claim 2 follows: 

An ammeter having a helix composed of a strip of metal containing two 
narrow and wider vortions one following the other. 

Voltmeter. E. R. Knowles, Middletown, Conn., 520,964. Filed Dec. 14, 1898. 

Claim 1 follows: 

In a voltmeter, a core containing a narrow transverse socket, in combination 
with a flat frame removably inserted in said socket and containing bearings 
for the peedle spindle. 

Electric Meter, W. B. Reed, New Orleans. La.. 521,080. Filed Feb. 18, 1804. 

Emplovs two field coils and a rotating armature, and an armature circuit, 
the field coils being auppiied from the poaitive and negative wires, and the 
armature circuit from the neutral wire of the system. 


Metal Working :— 


N N Apparatus, G. D. Burton, Boston, Mass., 521,090. Filed 
ug. 11. ; : 

Relates to special forms of the terminals whereby rods of different sizes 
may be heated simultaneously. 


Miscellaneous :— 
3 Elevator, W. D. Luts, Philadelphia, Pa., 590,704. Filed March 10 


Relates especially to mechanism for controlling the speed of the elevator. 
Flectroprotective System for Locks, M. Martin, Malden, Mass , 520,796. 
Filed Nov, 23. 1898. 

Meaes for Preventina Arcing in Electric Power Stations, E. Thomson, 
Swampscott, Mass., 520,809. Filed Sept. 1, 1890. 

Employs a pipe for discharging a jet of air across the 5 formed 
when the fuse is blown, and a valve held under tension in a cl position by 
an auxiliary fuse wire. 
at aad Circuit Regulator, H. F. Walte, New York, 500, 908. Filed Jan. 25, 


A regulator for electro therapeutic apparatus. 
5 for Electric Wires, J. Y. De Mott, Newark, N. J., 521,018. Filed 
an. 6, 
Consists of a plate of conducting metal adapted to be clamped about the 
ends of the wires. 
ree Subway, J. J. E. Philips, Brooklyn, N. T., 531,125. Filed Aug. 29, 


A subway provided with a track suspended from its upper side and a roller 
bed running upon the track for the purpose of drawing in cables. 


Railways and Appliances: 


metric Locomotive, W. H. Knight, Lynn, Mass., 520,787. Filed January 18, 
Claim 1 follows: | 
Ina vehicle, the combination with two or more trucks, each having a 
plurality of separately driven axles mechanically connected together, of 
moana all e effecting the same change in the motive condition 
af esc ck. 
Feed Wire Insulator, C. A. Lieb. New York, 620,855. Filed Apl. 12, 180. 
An insulator composed of a voa of insulating materialand a metal cap 
carrying a sleeve for sup EA the wire. 
Poley Wire Support, L. McCarthy, Boston, Mass., 520,987. Filed March 8, 


1894. 
1 Circuit for Electric Railways, P. Plodeck, Sr., 520,988. Filed Feb. 21, 


155 conduit covered by a row of lids which are lifted by the trolley arm as 
© car parses. 

Rlectric Railway Overhead Switch, M. A. Smith, Brooklyn, and W. Cla- 
baugb, New York, 520971. Filed Feb. 21, 1804. 

Converter System for Rlectrio Railways. G Westinghouse, Jr., and C. F. 
Scott, Pittsburgh. Pa., 520.975. Filed July 81, 1898. 

Provides means whereby the sectional conductors, when not employed in 
feeding the car motors may be supplied with an extremely low potential, aud 
when the motors are being fed from any given section, the potential supplied 
thereto may be raised. 

Conduit Electric Railway System, J. B. Brand, Milwaukee, Wis., 521,010. 
Filed March 19, 1894. 

Employs a conduit containing a closed tube through which extends à con- 
ductor insulated from it, and which hasa plurality of contact devices operated 
by the passing car. 


Switches and Cut- Outs 


Fuse Boz, A. Ekstrom, Lynn, Mass.. 520,772. Filed Nov. 20, 1892. 

A fuse box having a removable side to which is attached a fuse supporting 
block and a septum dividing one side of the box from the other when the 
block is in place. 

1 Arrester, J. W. Gibboney, Lynn, Mass., 520,776. Filed Feb 6, 


Employs a constantly maintained sbort circuit composed of liquid flowing 
from one main line conductor to the ot ber. 
1 Switch Boz, E. R. Kuowles, Middletown, Mass., 520,852. Filed Dec. 
The invention consists in a double pole snap switch inclosed in a water 
tight box and having an operating handle on the outside of the box. 


Teiephones and Apparatus: 


Kar Pad for Telephone Receivers. J. W. Kinniburgbh, Wellington, New 
Zealand, 520,786. ed Nov. 10, 1898. 


THOFERN'’S APPARATUS FOR ELECTRO-DEPOSITION. 


Mr. HERMANN THOFERN has recently patented a method for 
obtaining a fine and homogeneous deposition in an electrolytic 
bath. This consists in submerging the catbode below the surface 
of the electrolyte and subjecting it to a continuous spraying of 
the electrolyte, which is kept in circulation by means of a pump. 
The cathode, in the form of a cylinder, is also kept in rotation 
and the deposited metal is stripped off at the completion of the 
run. 
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REPORTS OF COMPANIES. 


A BELATED ATTACHMENT OF FORT WAYNE 
ELECTRIC FOR $500,000. 


ACTION BY THE GENERAL ELECTRIC COMPANY.—MR. R. T. MCDONALD 
NOT CAUGHT NAPPING. 


JUDGE ANDREWS, of the Supreme Court, New York city, has 
granted an attachment for $500,000 against the Fort Wayne Elec- 
tric Company of Indiana in favor of the General Electric Com- 
pany of this city for money lent between May 1, 1892, and May 1, 
1894. The attachment was granted on the ground that the com- 
pany is a foreign corporation. 

A deputy sheriff served copies of the attachment on the 
National Broadway Bank and H. C. Adams, jr. It was reported 
that the Fort Wayne Electric . bad transferred all its 
proverty in this city to the Fort Wayne Electric Corporation. 

The immediate cause of the attachment was the appointment 
in the Indiana courts of a receiver for the Fort Wayne Company 
on Wednesday of last week. The General Electric Company is a 
stockholder of the concern attached. 

An officer of the Fort Wayne Electric Company said that so 
far as he could see the attachment would not hold, as it was 
placed on chattels which were the property of another corpora- 
tion. The opinion was expressed that the validity of the General 
Electric claim would depend entirely upon the legality or ille- 
gality of the transfer of the electric company’s assets to the elec- 
tric corporation. 

Our Chicago correspondent, under date of June 7, sends us 
the following special despatch received in Chicago that day: 


Fort Wayne, Ind.. June 6.—This afternoon R. T. McDonald, general manager 
and a heavy stockholder of the Fort Wayne Electric company, asked for a re- 
hg! for the plant, valued at 00. Superior Court Judge parson appointed 


Immediately articles of incorporation of the Fort Wayne Electric corporation 
A Messrs. McDonald, Lambari. Groes, 
pan 


necessary. The deal 


business with increased capital ; 
Fort Wayne plant is running a full force of 


ness in electric-light circles. 
hands as usual, 


The subjoined remarkable manifestation of local feeling on the 
1 we quote from the Fort Wayne Journal, of June 7, in 
extenso :— . : 


THE TRUST THWARTED. 


FORT WAYNE ELKCTRIO COMPANY IN COURT.—RECEIVERS APPOINTED AT THE 
l IXSTANCE OF MR. R. T. McDONALD. 


IT IS TO PREVENT THE GENERAL ELECTRIO COMPANY FROM OLOSIKG THE LOCAL 
WORKS.—A GREAT LEGAL BATTLE ON. 


The greatest disaster that bas threatened Fort Wayne since its inception, one 
huodred vears ago, is averted. 

A movement was on foot to close the Fort Wayne Electric Works and sbut 
1,200 meu out of employment. 

A pay roll of $20.000 a month was to be stopped. 

Between us and thia calamity standa Mr. Ronald T. McDonald. 

. Arraved against him is the powerful General Electric Company and the 

wealth of Wall Street. 

In the face of theae stupendous odds—odds that would phase any other man 
than Mr. McDovald—we predict. he will win. 

This card, published in The Journal for a week past, will explain Mr. 
McDonald's attitude. 


STOCKHOLDERS’ MEETING. 


Notice is hereby given that the annual meeting of the stockholders of 
the Fort Wayne Electric Company for the election of directors and transaction of 
otber business, will be held at the office of the company, in Fort Wayne, Ind., on 
Saturday, June 9, 1804, at 2 p. m. . 

BRAINARD RoRISON, 


The electric light interests of the country are controlled mainly by the 
General Electric Company. and that corporation ia owned by eastern capitalists. 
They bave absorbed the Brush. the Edison, the St. Paul, the Thomson-Houston 
and various smaller electric corporations. 

The plan pursued by this gigantic Wall Street combine in to close up the shope 
of competing companies and concentrate them under the direct control of the 
Gone Electric Company on their railroad lines, so as to profit by the shipping 

usineas. 

Some time ago they practically wiped out the works of the Thomson- 
Houston Company at. Lyon Maas. and removed them to Schenectady, N. Y. on 
the line of the New York Central road. 

Holding a controlling stock interest In the Fort Wayne Electric Company the 
scheme of the eastern fellows was to assume control of the local plant at the 
annual meeting Saturday next, close it up shut the men out and transfer the 
manufacturing business to Schenectady, N. Y. as they have done with other 


corporations. 

Anticipatine this movement, Mr. McDonald applied to the Supreme Court, 
yesterdav. for the annointment. of receivers for the Fort Wayne Works. 

Mr. Henry J. Miller and Mr. E. J. Hawthorne were selected bv the court to 
take charge of and operate the Fort Wavre plant They qualified and gave 
bond in the sum of $60,000 for the faithful discharge of their truat witb D. N. 
Foster. George W. Pixlev, R. L. Romy and J. F. William Meyer as suretien. 

Simultaneous with the filing of his application for receivers Mr. McDonald 
organized and incorporated the Fort Wayne Electric Corporation. capital stock 
$1,500,000 the first holders being R. T. McDonald, Charles C. Miller, S. C. Lumbard 
Charles R. Knight and M. C. Gross. 

The Corporation has contracted with the receivers to continue the business 
ar tha Fort Wayne Electric Company and the compact has been sanctioned by 

e co 
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The assets of the Fort Wayne Electric Company are sufficient to all of 
its debts and leave a considerable surplus for distribution to its stockholaers, 0 
that uo man will lose a dollar. 


The capital of the new com is ample for its purposes, and the arrange- 
mente t e are guck that no sacrifice in respect to the assets in the 
hands of the liquidators will be necessary. 

Thus, Phoenix-like, rises out of the wreck by the combine a 


Francisco; New Orleans; Dallas. Tex. ; T z 
Columbus, Ohio ; City of Mexico, Mexico ; vana, Cu 
pointa, to competa with tho General Electric octopus and defy its power. 

Mr. McDonald is doing this for Fort Wayne, for the men who su 
$25,000 when the integrity of the company was threatened some years ago : he is 

oing it for the 1,200 employés of the works and their families ; he is doing it for 

his fellow citizens. for his friends and his bome, at a time when he could 
of h's interests at his own price and continue with the General Electrio Company 
at his own salary, with headquarters in New York. 

A great legal battle is on and in the struggle for the life of the Fort Wayne 
Company, Mr. McDonald can rest assured of the sympathy, support and 
will of the citizens of Fort Wayne, who are sure to appreciate 
metropolis of northern Indiana. 


The latest developments are given in the following dispatch, 
of Sunday last :— 


Fort Wayne, Ind., June 10.—Judge Dawson of the Superior Court, on 
tition of receivers of the Fort Wayne Electric Company; yesterday 


company from bolding an annual election yesterday. and also to enjoin 


from hing propery in other Sta 
receivers. This is to hold off the balf million attachment in New York. 


Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


NEW HEADQUARTERS OF THE CENTRAL ELEC- 
TRIC COMPANY, CHICAGO. 
WHEN a little over seven 8 ago a new firm engaged in the 


electrical supply business in Chicago, with rather modest quarters 
at 38 La Salle street, a good many wiseacres dubiously shook their 


New HEADQUARTERS OF THE CENTRAL ELECTRIC COMPANY, 
. CHICAGO. 


heads, wondered where the new comers would get their business 
and predicted that the concern would not last long. In spite of 
these predictions, however, the business of the new firm grew and 
prospered so that but a year had passed when larger premises had 
to be secured, the company moving a few doors south to No. 42, 
where, with a three-story and basement building, they were bet- 
ter able to meet the demands of their constantly growing trade. 
Less than two years sufficed to demonstrate that still more room 
and better facilities were needed, and on Jan. 1, 1890, the Central 
Electric Co., by this time recognized and acknowledged as one of 
the leading supply houses of the West, took possession of the 
building at Nos. 116 and 118 Franklin street, where for over four 
years the well-known ‘‘Okonite” sign was a familiar feature to 
the electrical people of Chicago and other cities. That in spite of 
the universal business depression of last year the Central Electric 
Company should once more find it necessary to seek larger quar- 
ters and better facilities for bandling goods, speaks volumes for 
the business sagacity, enterprise and management of the two gen- 
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tlemen at the head of this popular concern. Mr. Geo. A. McKin- 
lock, the president, has been connected with the company since 
its inception and is so well known to the entire electrical frater- 


CENTRAL ELECTRIC CO.—RETAIL DEPARTMENT. 


nity that a repetition of his personal history seems superfluous. 
In bis endeavors to make the Central Electric Company the lead- 
ing electrical supply house of the country he has been ably 
seconded by Mr. Chas. E. Brown, who, beginning as salesman six 
years ago, has by energy, perseverance and unqualified business 
ability become the secretary of the company. 

One of the moet potent factors in the steady growth of the 
company’s business is the fact that besides carrying at all times a 
complete line of first. class staple goods, they have always handled 
only standard specialties of the highest grade, nothing of doubtful 
merit being ever allowed a place in their stores. e Com 


y 
since their start, have been the Western Agent forthe Okonite pro- 
ducts, and so well has that part of their business been handled - 


that to-day the word Okonite has almost become a synonym for 
high quality where insulated wires or cables are concerned. The 
company is also general western agent for the Interior Conduit & 


CENTRAL ELECTRIC CO.—PART OF SALESROOM, SHOWING OFFICES. 


Insulation Company’s goods, including the well-known Lundell 
motors and dynamos. It also makes a specialty of the celebrated 
Helios arc lamps for direct and alternating currents and the new 
Pharos incandescent lamp, the latter being manufactured especi- 
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ally for this company. The company has its own factory (at Col- 
umbus, Ind.) for making white oak cross arms, pins and brackets. 
It is also agoni for the Washington Carbon Company, and of 
course handles a most complete line of electrical and kindred sup- 
plies from a push button to a submarine cable. 

A complete description and illustration of their new quarters 
is entirely beyond the scope of a newspaper article, and we there- 
fore confine ourselves to a brief mention of the principal 
features. In a former issue of THE ELECTRICAL ENGINEER, we 
mentioned their new location at 173-175 Adams St. Our illustra- 
tion gives an excellent view of the exterior of the main store. 
This is the large and commodious building formerly occupied by 
the General Electric Company. It fronts 50 ft. on Adams Bt. and 
runs back to the alley, a distance of 175 feet. The large ahd com- 
modious salesroom is on the ground floor, our illustration giving 
a view of the retail department on one side and the conveniently 
arranged general and private offices on the other. The basement 
and second floors contain the stock in bulk, a complete list of 
which fills a es formidable volume, which might be more aptly 
termed a cyclopædia than a catalogue. In the rear of the main 
floor the shipping and receiving rooms are located, both opening 
on the alley north of Adams street and connected with the upper 
and lower floors by large elevators. Throughout the entire estab- 
lishment everything is arranged and classified in a systematic 
manner, and all needed facilities are provided for the quick hand- 
ling and shipping of orders. As may be imagined, the several de- 
partments are in charge of able and efficient lieutenants, among 
whom may be mentioned Mr. Chas. G. Burton, in charge of con- 


CENTRAL ELECTRIC Co.—A 85 IN THE PRESIDENT’S PRIVATE 
FFICE. 


duits and electric lighting, W. R. Pinckard, house goods, and Geo. 
W. Vernor, cashier. As our readers no doubt know, the com- 
pany have branch houses at St. Louis and Kansas City, Mo. 


CANADIAN NOTES. 


THE ALLGEMEINE ELEETRICITAETS-GESELLSCHAFT, of Berlin, 
Germany, has appointed the firm of Munderloh & Co., of Mon- 
treal, sole agents for its manufactures in Canada. This German 
company enjoys a universal reputation for the excellence of de- 
sign and construction of its electrical apparatus and machinery 
of which it is one of the largest manufacturers in the world. All 
kinds of electrical machinery and supplies are made by the com- 
pany, including dynamos, motors, complete electric railway equip- 
ments, insulated wires, arc lamps and the A. E. G. incandescent 
lamps. Over 10,000 of these high grade incandescent lamps are 
turned out daily, and even this large output is to be doubled to 
meet the demand. The company also make a specialty of alter- 
nate current machinery for long distance power transmisson, in 
which branch it was a pioneer, having undertaken and carried 
out in connection with the Oerlikon Works, the transmission from 
Lauffen to Frankfort, a distance of 112 miles, the success of which 
first demonstrated practically the possibilities of electricity in this 
direction. Messrs. Munderloh & Co., though new to the electri- 
cal trade, have been long established and are favorably known to 
the commercial world. They have secured the services of Mr. 
John A. Burns, as manager of the electrical and mechanical de- 
partment of their business. 
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THE GEARY & MOSSOP DOOR SPRING. 


FA THE door spring shown in 
the accompanying illustration 
is one of the latest products of 
Messrs. Geary & Mossop, of 
} Chester, Pa., of which Mr. 
va Craig R. Arnold is the selling 
i ö agent. This spring is construc- 
N 4 ted on new principles, avoid- 
A f ing the use of such metals as 
Yi ill rust and corrode, affecting 
a] - the efficiency of tke device. 
The principal deviation is the 
The Geary & Mossop Door Spring. use of a long phosphor bronze 
spring, one end of which is 
fastened in the brass head plate which secures it to the door; the 
other end of the spring has a small brass washer fastened to it, and 
located between these ends is a German silver contact strip which 
is bent in the form of a loop, thus giving great flexibility to the 
contacts. The binding screws have conical heads and the German 
silver tongue makes or breaks the circuit as desired between these 
screws. The wires are fastened under the heads of the latter. 
Should these heads become worn in time by use they are read- 
ily changed to a new position, presenting a fresh surface for con- 
tact. The use of the phosphor bronze spring in this shape, secures 
noticeable advantages. Instead of the pin being rigid, it is very 
flexible and the German silver tongue is readily changed from one 
turn to another, which tightens or loosens the contacts as desired. 
Another advantage that will be appreciated by artisans is the fact 
that a single bit bored into the frame will admit all of the appar- 
atus, no Chisels or other tools being required. The hole which 
admits 5 insulating head leaves ample room for the wires to be 
connected. 


DA 


HILLHOUSE PRIMARY BATTERY FAN MOTOR. 
A CORRECTION. 


Through some regrettable inadvertence, not clearly traceable, 
the notice of the Hillhouse Fan Motor printed in THE ELEOTRICAL 
ENGINEER of June 6, contained an illustration of the Lundell Fan 
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MOORE ELECTRICAL ADVERTISING 8YSTEM. 


A striking amplification of the electrical display system of 
D. McFarlan Moore which we described on May 10, 1893, is that 
embodied in the show wagon of the manufacturers of Soapine.“ 

Miniature incandescent lamps are arranged at about 24 inch 
centres over the entire surface to be used as a sign and placed in 
the centre of the truck. 

The curtains surrounding the driver's seat also enclose the 
batteries. a small operating board, which consists of as many 
circuit closers, arranged in push-button form, as there are lamps, 
and the operator. 

The operation of the device consists in utilizing only such 
lamps, by means of the push-buttons, as are required to produce 
a specific effect, all of the other lamps remaining dark. When 
it is desired to change the ee ar the lever on the operating board 
is thrown, which returns all of the push-buttons to their normal 
positions and all of the lamps are out, but ready to be lighted 
again so as to produce any design desired. 

It is evident that the driving of a vehicle of this nature through 
the principal thoroughfares at night with its brilliant and con- 
stantly changing illumination and advertisements, will attract 
marked attention. 


THE INGERSOLL “PEERLESS” TELEPHONE 
OUTFIT. 


A very neat little telephone outfit for private lines is being in- 
troduced by Messrs. Robert H. Ingersoll & Brother, of 65 Cortlandt 
street, New York. It consists of two receivers, which serve also 
as transmitters, two call bells, two cells of dry battery, 50 feet of 
8 wire, 150 feet of galvanized iron line wire and six in- 
sulators. 

i One of the station sets is shown in the accompanying illustra- 
tion. 

The call bell is of a special type and made solely for this outfit. 
That ordinarily furnished with this outfit is constructed to ring 
for a distance of one mile and under, but bells of greater capa- 
bility are furnished with outfits for long distances. The bell is 
mounted on a polished hardwood backboard, and the whole is 
handsomely finished. Though the outfit is very cheap, it is also 
neat and attractive in appearance. From the board the re- 


HILLHOUSE PRIMARY BATTERY FAN MOTOR. 


Motor made by Interior Conduit & Insulation Company. Here- 
with is the cut of the Hillhouse machine. The error was entirely 
the fault of THE ELECTRICAL ENGINEER and was in nowise due to 
the Armature Bell Co., makers of the Hillhouse Fan Motor. This 
3 11 n a Pn iy in view ot the remarkable claim 
illhouse an Motor runs at a high rate speed 
the application of less than one watt. : i 2 


SALE OF THE SHAVER TELEPHONE PATENTS. 


_Notice is given that the Receiver of the Shaver Corporation, 
will sell at public auction, at No. 7 Broadway, on the 19th of June, 
at 2 P. M., all the patents, patent rights, and other property of the 
Shaver Corporation, including all the right, title and interest of 
said corporation in territorial leases and other contracts, as well 
as its entire stock of telephonic and other equipment. 


battery to each end the 


THE INGERSOLL ‘‘ PEERLESS” TELEPHONE OUTFIT. 


ceiver and transmitter is suspended by telephone cord and at the 
back of the board, concealed from view, are the switches and con- 
nections, which are automatically operated by two push buttons 
at the side, one to ring up and the other to connect the telephone 
with the line wire and battery. The batteries are made especially 
for the Peerless outfit with a view to long life and strength. é 

The makers guarantee the outfit to work perfectly over 1,500 
feet of No. 18 copper, or No. 10 iron, wire. By adding an extra 
extend this guarantee to 3¢ mile, and 
added to each end, to one mile. The set is 
to short lines, and should find a ready sale. , ; 


with another bat 
simple, well adapt 


ALBERT LEA, MINN., has started a Strowger telephone; ex- 
change, with an initial list of 50 subscribers. e plant is due to 
the energy of Mr. Frank B. Forbes, lately the treasurer of Free- 
born county. 


June 13, 1894.] . 


QUEEN E CO.“ s NEW RESISTANCE STANDARDS. 


Or all electrical standards that of resistance is the most 
important, because it can be put in portable, concrete form and 
is capable of accurate reproduction, providing sufficient precau- 
tions are taken. The principal difficulties experienced in making 
such satisfactory resistance standards are two—lack of perma- 
nency in the standard and the effect of temperature upon its 

ue. 
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Fid. 1.—QUEEN & Co.’s NEW RESISTANCE STANDARD. 


A new standard coil intended to be free from these objections 
incident to previous forms has been evolved from the laboratory 
of Queen & Co., Philadelphia. It is of the oil immersion pattern, 
embodying features adopted by the German Reichsanstalt, but 
with important modifications of their own, rendering it more 
constant, accurate and convenient. 

Fig. 1 shows a section through the centre. s, the standard 
coi] made of platinoid, is wound on a metal cylinder, the surface 
of which is covered with a thin coating of insulating material. 
On a similar cylinder inside of and concentric with the standard 
coil, is wound the temperature coil T, similarly insulated. These 
two coils are immersed in a bath of specially treated resin oil con- 
tained in the chamber M. It will be noticed that the coils and T 
are wound between the same limits of height and depth, and that 


Fic. 2.—QUEEN’s & Co.’s NEw RESISTANCE STANDARD. 


the casing v is perforated with many holes so as to allow the 
utmost freedom of circulation to the oil. M, in turn, reste in an 
oil bath and is surrounded by the concentric thin cylinder on 
which is wound non-inductively a coil of copper wire H. This 
wire is p in series with a generator of some sort and an 
adjustable resistance serves to maintain the temperature at any 
desired point. 

Those who have made use of the oil bath and gas flame for 
this pu can appreciate how great an improvement is the 
electrical method of heating for both constancy and convenience. 
The heat produced by H is equalized over the surface of u, and 
thence conducted to the interior parts. A double walled contain- 
ing vessel with a space between the walls stuffed with asbestos, 
as shown at A, serves to render the apparatus independent of 
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external heating or cooling effects. This point is of great im- 
portance where work of great accuracy is to be done. The ends 
of the standard coil are soldered to the inner ends of the terminals 
which are made of massive copper similar in design to the stand 
ard British Association ohm. 

The design of the temperature coil is very ingenious. It is 
composed of copper and platinoid, the proportion of the total 
resistance supplied by each metal being so adjusted that for each 
degree centigrade rise in temperature the temperature coil 
increases its resistance 1-20 of one ohm, measured in terms of the 
standard (i. e., measured by the standard without correcting for 
its temperature). 

Fig. 2 shows an exterior view of the standard. D is a flexible 
wire serving to connect one of the terminals B, of the temperature 
coil to whatever apparatus is used for the measurement of the 
resistance of that coil. The other terminal is exactly similar. 
K K are two terminals of the heating coil. The whole apparatus 
is readily dissectible. By unscrewing two nuts and lifting on the 
handle in the centre, the plate which holds the standard and tem- 
perature coils can be lifted out and both exposed to view. By 
unscrewing two other nuts the heating coil can be lifted out. A 
very sligbt alteration of the design for the standard ohm makes a 
most desirable arrangement for the very important measurement 
of the temperature co-efficient of metals. . 


GENERAL ELECTRIC IRON-CLAD MOTOR HOIST. 


The General Electric Company mindful of the fact that he who 
is at first satisfied with something merely good, soon clamors for 
a change to excellence, has perfected its electric hoists, making 
them stronger, simpler and more compact. They are operated by 
motors of the railway type, in which all the moving. parts are 
thoroughly protected. The motor and the hoist are mounted on 
the same bed plate to which all bearings, levers, quadrants and 
other connections are attached, making the machine complete in 
itself. The drum is provided with a powerful hand brake lined 
with wood and operated by a lever, and is thrown in or out of 
gear by a friction clutch of positive and reliable type, operated 


GENERAL ELECTRIC IRON-CLAD Motor Holst. 


also by a lever. The motor is controlled by a rheostat of the 
standard type which is thrown in or out by a lever. The pinion 
on the armature shaft and the intermediate r with which it 
engages, have machine-cut teeth and are enclosed in an oil-tight 
casing. The electric parts of the hoist are thoroughly insulated. 
These hoists are made in sizes of 4, 10, 15, 30, 50 and 90 H. P., as 
usually rated. 


THE GENERAL ELECTRIC LAUNCH COMPANY is building at 
Morris Heights, on the Harlem River, an electric launch for 
Congressman Sorg, of Ohio. The launch is to be 46 feet over all, 
carrying two motors, twin screw and 144 cells of the Consolidated 
Electric Storage Company's battery, and will have a speed of 12 
miles an hour, 


524 


THE SCHUCKERT SEARCH LIGHT AT SANDY HOOK. 


THE great Schuckert search light, which was stationed on top 
of the Liberal Arts Building at the World’s Fair, has now been 
mounted by Mr. F. Tischendoerfer on a 100-foot tower at Sand 
Hook, where the searching power of its beam is attracting muc 
attention among mariners. 


NEW YORK NOTES. 


GEO. L. COLGATE COMPANY, manufacturers, 186 Liberty street, 
have bought from Mr. W. A. Vail all right, title and interest in 
the well-known Swinging Ball Lightning Arrester,” which is 
now in actual use by 1, central stations. It has been greatly 
improved and cheapened in price, though not in quality, and has 
a remarkable record as a line saver and property protector. The 
Colgate Co. will be glad to correspond with central station mana- 
gers in regard to this or any other supplies. 


PROF. E. P. ROBERTS, of Cleveland, accompanied by Mr. 
Wilson, was a visitor to New York last week. He informs us 
that the correspondence school in engineering that he presides 
over is most successful and growing daily. The engineering tirm 
of E. P. Roberts & Co. bas taken into poe! Mr. W. B. 
Stewart, who has had 29 years’ practical experience in steam 
engineering and general machinery, and eight in electric lighting 
and railroad work. In the consultation line the firm have 
recently had entrusted to them the preliminary estimates for a 
80-mile electric road and the designs for a 15-ton elevator, etc. 
The firm’s headquarters are in the Brainard block, Cleveland. 


A NEW PACKARD CONVERTER CUT-OUT. 


THE PACKARD ELECTRIC COMPANY have recently designed and 
placed on the market in connection with their Packard trans- 
former a new transformer cut-out which cannot fail to be of in- 
erent to every person at all interested in alternating current 
work. 

The difficulty in securing a desirable transformer cut-out has 
been to make it perfectly safe and convenient to handle and at 
the same time secure an absolute and sufficient electrical contact 
and a suitable system of fusing the removable part of the cut-out. 

That the Packard Company have succeeded in securing the de- 
sired results is very clearly set forth in the accompanying cuts. 
The engraving Fig. 1 shows the manner in which the fuse plu 

roject from the front of the case so that they can be easily with- 
wn or replaced. Protection is afforded by a hinged cap which 
entirely covers and conceals the porcelain handle, Thus the 


Fic. 1.—A NEW PACKARD CONVERTER CUT-OUT 


transformer can be cut out of circuit and a burnt-out fuse re- 
laced without the use of any tool whatever. The plugs are made 
interchangeable so that a new plug can be slipped in, in place of 
the old and the old plug can be re-fused for use again at any time. 
Referring to the plug, Fig. 2, it will be seen that the fuse lies 
along almost the entire length of the plug on one side which has 
been recessed to allow a ve for the fuse strip where it will be 
eafe from mechanical injury in withdrawing or replacing. The 
plug is provided with two metal lugs between which the fuse is con- 
nected. One of the lugs covers the entire end of the plug; the other 
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extends entirely through the plug making a double contact with ita 
corresponding metal surface within the cut- out block. The cut- out 
block is a sufficiently heavy piece of porcelain to insure it against 
breekago in case the transformer should suffer from rough 
Divide by a thick porcelain wall two compartments are seen 
at either end of the block, Fig. 8; in these is made the contact 


with the two ends of the plug. To insert the plug it is held with 
the projecting lugs in a perpendicular position so that they will 
through the slots shown in the first contact plate within the 
lock. As the end of the plug comes in contact with the rod 
carrying the spiral spring in the second compartment, a slight 
pressure is necessary. This forces the spiral spring back, making 
a perfect contact with the metal rod at that end, and allowing the 
double ne of the plug to pass through the two slots in the first 
contact plate above mentioned. A quarter turn to either the 
right or left throws the double lugs firmly against the first con- 
tact plate where they are held by the pressure of the spiral spring 
at the other end of the plug. It will thus be seen that a perfect 
contact is assured at both ends of the plug. The fuse box and 
plug are both made of the very best in, vitrified and highly 
glazed and are made sufficiently strong to prevent breakage under 
ordinary conditions. 

The Packard Electric Company and the Electric Appliance 
Company who are their general Western agents feel confident 
that the new plug will add greatly to the popularity of the 
Packard transformer which already established a good 
reputation. 


WESTERN NOTES. 


THE ELECTRIC APPLIANCE COMPANY have received among their 
numerous testimonials on this specialty a letter from one enthusi- 
astic customer who says that with the Allen soldering stick they 
can solder everything; that they are even able to solder common 
iron spikes solidly together without filing the surfaces in any way. 


SCENIC THEATRES.—The Electric Appliance Company are call- 
ing attention to the fact that the wonderful effects in de freer 
ination which form such an attractive feature of the Masonic 
Temple Roof Garden and Scenic Theatre are produced entirely by 
Packard lamps furnished by the Electric Appliance Company. 
Several thousand Packards of all sizes, shapes and colors are used 
in producing the beautiful effects. 


Departmental items of Electric Light, Electric 
Railways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., wiU be found in the 


advertising pages. 
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THE NEW CENTRAL STATION OF THE ELMIRA, N. V., 
ILLUMINATING CO. | 


N an industry whose very name is synon- 
ymous with progress it is not surprising 
that each successive step should be a 
distinct advance—that the experience 
of other workers in the same field 
should lead the electrical engineer who 
is about to design a fuse block or build 
a city plant, to improve to a greater or 
less extent upon existing methods, and 
not only bring his work up to date, but 
set a new and advanced standard. The 
new station of the Elmira Illuminating 
Co., at Elinira, N. V., is in this respect 
a modern and a model station, and re- 
flects great credit upon Mr. F. A. 
Cheney, under whose . super- 
vision it was designed and erected. 
Before starting upon a description of 
the station and its apparatus, however. 
two items may be mentioned that it 

would be well for every station super- 
intendent to make careful note of. 
They are the things that at once strike 

a visitor and are of more vital importance than might 

appear on the surface. The first of these is the absolute 
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cleanliness that prevails in the station and around it. 
There is really no excuse for a dirty station. In fact, the 
accumulation of dirt requires an expenditure of energy 
that might with greater advantage be otherwise applied. 
Cleanliness, as a dividend raiser, is a subject worthy 
of distinguished consideration. The second item is one 
that is perhaps more noticeable, because less customary, 
than the first, and is the perfect“ man-o’-war” discipline 
that prevails among the employ¢s. Each man has his ap- 
pointed post and is responsible for just so much and no 
more, and everything is in its place and under the control 
of the proper persons. There is thus no clashing of 
authority and, in case of emergency, no confusion. 

The new station shown both in perspective and plan, 
consists of a main building 219 feet long by 66 feet wide, 
and a boiler room 75 by 36 feet constructed entirely of brick, 
stone and iron with the exception of the floor, which is made 
of solid wood seven inches in thickness, resting on steel beams. 
The roofs of the building were furnished and erected by 
the Berlin Iron Bridge Co. and are covered with anti-con- 
densation roofing, with turret ventilators extending the 
entire length of Both machine and boiler room. The same 
company also furnished the traveling crane for the machine 
room. 

Entering the building from the south, one finds first a 
spacious room 175 feet long by 64 feet in width in which 
are placed the engines, shafting and dynamos. 

The main shaft, mounted on iron floor stands, as shown 
in the engraving, extends nearly the entire length of the 
room. This shaft, made by the Falls Rivet and Machine 
Co., is divided into three sections which can be clutched 
together when necessary, or run separately. All the 
driven wheels from the engines are mounted upon quills 
which can clutched to, or released from, the shaft at will, 
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thus permitting the starting or stopping of any engine 
without interfering with the running of the lights; and all 
pulleys on the shaft are provided with friction clutches. 


DyynaMo Room SHOWING MCINTOSH 
EXPANSION ENGINE. 


The entire shaft is a beautiful piece of work. On the left 
of the shaft are located all the dynamos, designated by a on 
the plan, while the engines are upon the right. Ample room 
is provided for all machinery as well as extra room for 
additional machines and engines. 

The arc dynamos are seven in number with a capacity 
of 350 lights. Next beyond these are located the alter- 
nating current incandescent dynamos with a capacity of 
10,000 lights, while at the extreme end of the room are 
placed the engines and dynamos for furnishing power for 
railway and stationary motors. This part of the plant is 
in duplicate so that in case of a possible accident there 
will be no interruption of the street car and motor service. 
These generators are driven by two McIntosh & Seymour 


ONE OF THE SWITOCHBOARDS. 


compound condensing railway engines, d d, of 350 fl. P. 
each, and Westinghouse multipolar and Edison generators 
are used. p- 

Passing around the north end of the line shaft the visi- 
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tor comes to the McIntosh & Seymour vertical triple ex- 
pansion four cylinder condensing engine p, a magnificent 
iece of work alone well worth a trip to Elmira to see. 
he next engine, E, is a Payne horizontal, triple expansion 
four cylinder, condensing engine, and is used for light 
loads, while the next two and last, F, are non-condensin 
Buckeyes used only for reserve and emergency. The tota 
ae capacity is 2,200 H. P. l 
he steam piping throughout the station is especially 
noteworthy, and great care and pains have been taken to 
overcome the many inherent difficulties in this class of 


‘work. The main steam pr is twelve inches in diameter, 


made of cast iron, flanged and bolted together. Chapman 
bronze sealed high pressure valves have been used through- 
out, and special provision has been made for expansion. 
So well has the work been done that not the slightest 
steam leak has yet occurred, although the working pres- 
sure is 160 Ibs. 


HaMMOND MANNING VERTIOAL BOILERS IN THE ELMIRA 
CENTRAL STATION. 


Upon an overhead track supported by the side walls, 
twenty feet above the floor, is the traveling crane already 
referred to. This has a capacity of ten tons, and traverses 
the entire shop. 

A well, guarded by a moveable hand railing, opens into 
the basement and is so arranged that trucks can be backed 
into the basement from outside the building and loaded or 
unloaded by the crane. Through a trap in the floor, arma- 
tures or heavy machines can be lowered to the shop, also 
in the basement, and placed directly upon the lathes to 
be repaired. 

The switchboards, four in number, for arc, incandescent, 
railway and power circuits, are located near the west walls, 
and are built up of slabs of slate marbleized in imitation 
of Mexican onyx. Most of the instruments and fittings were 
furnished by the Westinghouse Electric and Manufactur- 
ing Company. All wires pass from the machines 5 
the floor into the basement and thence to the switchboards. 
Leaving the latter at the top they run along the wall and 
turn into the wire tower, whence they pass up and out to 
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Mahn Room :—ELMIRA ILLUMINATING COMPANY. 


the lines. Every wire is in plain sight and supported by 
porcelain tubes or cleats. In building the station a place 
was provided for every wire so that there is no confusion 
in finding a wire or circuit when wanted. All the wires in 
the tower are so arranged that a short circuit is impossible, 
but the tower can be flooded if necessary from a stand pipe 
by simply turning a valve. It is separated from the main 


building so that there is no danger to the machinery from 
water in the event of such an emergency. 

The type of boiler used is the Hammond improved 
Manning. Unlike the old Manning these boilers have 
double fire boxes, and the tubes are placed so that the 
boilers can be entered through a manhole in the shell, for 
inspection or for cleaning. At the same time the spread- 
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ing of the tubes gives a double circulation, a larger water 
and steam space, and more surface for the steam to rise 
from. They have proved themselves far better even than 
was expected, are quick steamers, give absolutely dry 
steam, and afford very high economy. They carry a 
working pressure of 160 pounds. Three different ways of 
feeding are provided; a steam pump, a power pump and an 
injector, and all feed-water passes first through a 
Hoppes purifier; while a track from the coal sheds to the 
boiler room on a slight down grade provides an easy way 
of supplying fuel. Outside the boiler room and separated 
from the building is a brick-lined steel chimney 150 feet 
in height with a 6-foot flue erected by the Philadelphia 
Engineering Co. It is shown as the initial at the head of 
this article. 

The water supply for the condensers and boilers is 
brought through a 14-inch pipe from two artesian wells at 
a distance of about a mile from the station, that provides 
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NEW ARC LIGHTING APPARATUS OF THE FORT 
WAYNE ELECTRIC CORPORATION. 


Among progressive designers of arc lighting apparatus 
in this country there has been of late a marked tendency 
towards the production of dynamos of far higher voltage 
and far higher capacity or output than those that have 
heretofore been in use. They have recognized the fact 
that in these days of reduced rates for both city and com- 
mercial arcs, the small and relatively econonomical gener- 
ating units of the past are at a disadvantage; while the 
disposition to drive arc lighting wires underground even 
in the smaller cities has compelled a resort to longer single 
circuits, in place of the many short ones more familiar to 
the art. The two reasons named have perhaps been most 
influential in bringing about the change, though others 
may be found in the advance of the art of dynamo design, 
the higher quality of insulation in line construction, and 
the disposition to employ larger direct driving engines in 
central stations. We illustrate this week a new dynamo, just 
placed upon the market, which has a peculiar and timely 
interest not only as illustrating the very latest advance in 
the direction of bigger dynamos for arc lighting circuits, 
but as being the first piece of apparatus introduced by the 
new Fort Wayne Electric Corporation, since its recent 
dramatic change of name and dissolution of partnership 
with the General Electric Co. 


Fias. 1 AND 3.—NEW ForRT WAYNE Woop ARC DYNAMO, AND THE OLD STYLE. 


an abundance of pure cold water at a constant temperature 
of 51 degrees. Arrangements have also been made so that 
water can be pumped, should it ever be necessary during 
repairs, and the pump for this purpose is also connected 
for use in case of fire. 

At the south end of the building separated from the ma- 
chine room by a fire wall are the store rooms and the sta- 
tion office. One room is provided for linemen where line 
material of all kinds is stored and cared for, another room 
is used for repairing, testing, and storing arc lamps; other 
rooms, for storing meters, house wiring material, shades, 
globes and supplies of all kinds, which are in charge of a 
a store keeper. The architectural work of the building is 
the work of Otis Dockstader, and is a good example of its 
style; not ornamented, but businesslike and substantial, 
and above all, well arranged with a view to the purposes 
for which it was built. 


Fig. 1. 


The largest arc machine heretofore designed by Mr. J. 
J. Wood and built by the old Fort Wayne Company, 
was a machine capable of generating current for 80- 
2,000 candle power lamps. Recognizing the demand for 
a larger unit than this, Mr. Wood, a veteran in this field, 
some time since started on the design of a machine of 
practically twice this capacity, and the result of his intel- 
ligent work is represented in the machine illustrated in 
The relation which the new machine bears 
to the old type is best shown by comparing the two, 
which are here placed side by side, Fig. 2 representing 
the 80 lighter, both reduced to the same scale. The new 
machine is said to be the largest self-contained are machine 
ever built. On a recent test it operated 158 full are lamps 
on the 88-mile circuit of the local Fort Wayne electric 
light company, for a period of 18 hours, after having been 
previously operated for 30 hours. In other words, the 
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machine ran continuously for 48 hours. The following 
data regarding the machine will prove of interest: 


E. M. F. at terminals.............. 7,050 
Current in amperes............... 9.6 
Revolutions per minute........... 500 
Number of lamps in circuit........ 150 


Average volts per lamp........... 47 


Weight of armature complete.. ... 2, 288 
dna 14, 600 
ae n « with sub-base... 15,800 
Temperature of field magnets after 
10 honts rf. 68° C. 
Temperature of armature core after 
10 hours fun 95° „ 
Temperature of wir... 60° “ 
Temperature of room............ B77 <6 
Watts output at full load, speed 
Oö ⁰ĩ eeea cari oe 67,680 
Total watts generated. ....... 74,446 
Commercial efficiency............. 90.91¢ 
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Fias. 5 AND 6.—NEW ForT WAYNE CUT-OUT AND ARC 
SWITCHBOARD. 


During the test of the machine the co at the ter- 
minals was measured by means of two Weston voltmeters, 
specially designed for the purpose. 
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It will be noted that in the new machine the field mag- 
net frame has been placed in an upright position. The 
cores upon which the field coils are wound are massive 
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Fias. 8 AND 4.—Crrour?r oF New Woop MACHINE: AND 
DIAGRAM OF DIRECT COUPLED UNIT. 


wrought-iron forgings, joined by a heavy cast-iron yoke at 
the top and provided with cast-iron pole pieces. The 
entire regulating mechanism is placed within the pillow 
block and is operated by a small round belt from a pulley 
at the end of the armature shaft. The regulation of the 
machine is effected after the manner of the Wood system, 
now well known and long tried. Sparking is almost 
entirely avoided by varying the distance 7. e. the number 
of commutator segments between the two positive and 
the two negative brushes. The regulation 1s such that 
fifty lamps and more can be switched in or out with- 
out fear of endangering the machine. It is, indeed, re- 
markable that an efficiency exceeding 90% should be 
secured in an arc macbine, as it is in this. 

The circuits of the machine and its connections are 
shown in Fig. 3. From these it will be evident, as stated 
above, that the machine is entirely self-contained. The 
wires leading to the circuits are taken from the binding 
posts at the base of the machine and carried below the 
floor to the switchboard, thence through the lightning 
arresters and to the outside circuits. This leaves the 
dynamo room entirely free from the wires which usually 
connect with such a machine from overhead ; and thus 
gives the whole a substantial and neat appearance. 

The engraving, Fig. 4, shows the new Wood machine 
coupled direct to a Willans high-speed engine. This 
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combination was got up to meet the specifications of the 
Detroit municipal electric light plant. 

Among the new auxiliary apparatus manufactured by 
the Fort Wayne Company 18 the arc switchboard shown 
in Fig. 5. The plug sockets are mounted on marble bases, 
the line terminals above and the dynamo terminals on the 
lower board, with the voltmeter and ammeter and ground 
connections on the central panel. This board embodies 
the ingenious devices of Mr. Wood, by which a circuit can 
be changed from one machine to the other without caus- 
ing a break in the circuit. 

Fig. 6 shows the Wood cut-out for arc work. It is so 
clearly illustrated here as to require no explanation. 


AN ELECTRIC CURRENT “DEMAND INDICATOR.” 


In its description of the Brighton, Eng., Electric Supply 
Station the London Electrician describes what is termed a 
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Fias, 1 AND 2.—WRIGHT'S DEMAND INDICATOR. 


demand indicator,” the object of which is to furnish a correct 
means of ascertaining the actual call each consumer makes upon 
the generating plant of the central station. 

In order to understand the duty of this instrument it is neces- 
sary to describe the system of charging adopted by the Brighton 
Corporation, which is as follows: 7d. per unit (1,000 watt hours) is 
charged until the quantity consumed amounts to a use of the 
average maximum demand for 865 hours in half a year, which 
equals two hours per day, and all current consumed in excess of 
this quantity is charged at 34¢d. per unit. The average maximum 
demand of each consumer is directly shown by the demand indi- 
cator being read once a month and the mean being taken as the 
consumer’s actual demand. The Brighton instruments are cali- 
brated to show directly the number of units to be consumed in 
the half-year before half price is charged instead of in amperes, 
as, at the Brighton voltage, each ampere used for two hours per 
day equals 42 units in the half-year. On this system the con- 
sumer is allowed a rebate directly his own load factor exceeds 834 
per cent. 

But the consumer is allowed to have a blaze of light occasion- 
ally, without fear of being betrayed by the faithfulindicator. In 
order to prevent any single special demand for electricity raising 
the number of full-price units, the consumer may, in the event of 
his intending to burn a number of lamps in excess of his usual 
maximum on any such occasion not exceeding once in each 
month, give 24 hours’ notice, in writing, of such intention to the 
Corporation, and they will thereupon short circuit the consumer’s 
‘*demand-indicater” from registering the demand on the occasion 
so notified. 

Two views of this indicator are seen in the accompanying 
engravings; Fig. 1 shows the front exterior of the instrument, as 
it is placed in the consumer's house, and Fig. 2 shows the interior 
arrangements of the latest pattern. The current passes through 
a heating resistance coil which surrounds a sealed glass bulb, con- 


nected to which is a U-shaped tube filled with liquid, with a trap 
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bulb at its further end. On current passing through this as 
coil the air in this bulb is expanded and forces part of the liquid. 
in the tube to overflow into the trap bulb, where it remains until 
reset. When the current is cuto ff, the air in the heating bulb 
naturally contracts, and the liquid in the tube therefore recedes, 
leaving a t proportional to the maximum current that has 
passed in the trap bulb, and displaying in the tube against the 
scale a shortened column of liquid similar to a thermometer. 
It will be seen that the lower the column of black liquid in 
the glass stem, the greater must be the number of -price 
units consumed before the 50 per cent. rebate commences, 
The heat developed is, of course, proportional to the square of 
the current, but, owing to the cushioning due to the 
air in the receiver bulb, the volume of liquid 

is practically proportional to the first power of the current. 
Great care is taken to calibrate every indicator, but the scales 
are almost exactly, if not quite uniform. The instruments are 
reset very easily, all that is n being to tilt the interior 
part, which is hinged for the purpose, until the liquid in the 
trap bulb flows back and refills the tube. The loss of pressure 
does not exceed half a volt even in the smallest instruments, and 
is quite inappreciable in the larger ones. The influence of this 
demand indicator upon the habits of the consumer is most salu- 
tary. Instead of burning a great many ampe at a time for short 
periods, he is induced to burn a normal number of lamps for long 
periods; thereby unconsciously flattening the station load diagram 
and filling out the work of the plant over an extended period. 
The engineer of the Brighton station reports that the influence of 
this indicator has been most marked, and that the station load 
factor is now 15 per cent. better than during last year. 


A PRACTICAL TEST OF MATHER APPARATUS IN 
PHILADELPHIA. 


The Mather Electric Company, of Manchester, Conn., has 
issued a small and convenient catalogue from the press of Bart- 
lett & Co., giving a short description of the improved, ring type 
dynamo with the dimensions of the different sizes manufactured 
by the company, together with a partial list of plants now in 
operation. 

Among these plants may be especially mentioned the equip- 
ment of the Pennsylvania Institute for Deaf and Dumb, in Phila- 
delphia, where there are installed four 550-light ring type dyn- 
amos, driven by four 60 h. p. New York Safety engines. These 
have all been in use for a year and a half, during which they have 


MATHER PLANT IN THE PENNSYLVANIA INSTITUTE FOR DEAF 
AND DUMB. 


run without a single hitch. The switchboard is furnished with 
Mather instruments exclusively, with the exception of a Weston 
station voltmeter. A special building has been provided for the 
plant, which is now operating between 2,000 and 3,000 lights, 
with room for more when needed. 

The work of installation was done by Chas. S. Solomon & Co., 
of Philadelphia. 


CENTRAL ASIAN TELEGRAPHS. 


A young Chinese engineer Woo Hown Yung, who was educa- 
ted at the Hopkins Grammar School, New Haven, Conn., has 
erected, it is said, a telegraph line crossing about 8,000 miles of 
Central Asia, starting from Tientsin. Branch lines are now in 
course of erection to connect with the Russian network. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


AN ELECTRICAL CANAL BOAT IN FRANCE. 


In THF ELECTRICAL ENGINEER of April 11, 1894, an account 
was given of the use of an electrical canal boat on the Canal de 
Bourgogne, France. The boat is now illustrated. Water power 
is utilized for the generation of the current, which, by means of a 

double overhead trolley line is carried to an electric motor on the 


TROLLEY CANAL BOAT ON THE CANAL DE BOURGOGNE. 


boat. This motor drives a drum over whose teeth the links 
of a submerged chain, by hauling upon which the t makes its 
advance slowly. The chain is shown in the drawing, at the head 
and stern of the boat. 
of the ordinary steam engine, in driving the haulage drum. In 
the de Bovet system, which has been noted in these columns, the 
drum is made magnetic in order to obtain greater hauling effort. 

It may be noted that in the installation upon the Canal de 
Bou e, the generating plant pega accumulators during the 
night, the current from which is utilized during the day. The 
use of the motor is said to be found economical, while less attend- 
ance is necessary, and the absence of the heat, etc., encountered 
in the use of steam, makes the newer method far preferable. 
Part of the current from the generating plant is also used to light 
a tunnel through which the barges pass. 


THE BARMEN ELECTRIC RACK RAILWAY. 


The cities of Barmen and Elberfeld occupy a prominent position 
as German industrial centres; and they also have claims to natural 
charms almost equally famous in North Germany. Surrounded 
by forest-clad hills and highlands, they 88 in these admirable 
breathing places the means of recreation for the city workers. 
For a long period however, the difficult access to the neighboring 
hills has proved a great obstacle to any extensive enjoyment of 
natural beauties; and wishes have continually been expressed for 
some method of transit by means of which there might be 
obtained sufficient accommodation for the heavy passenger traffic 


SECTIONS OF TRACK ON BARMEN ELECTRIC RACK RAILWAY. 


from Barmen to its southern suburbs, where there are magnificent 
or and forest land, giving splendid views of the Wupper 
ey. 
The plans submitted by Siemens & Halske for the operation of 
a rack railroad by means of electricity were, after due consider- 
ation, accepted by the Barmen Mountain Railway Co. 
The line begins in the centre of the town ina large terminal 


In this instance the motor takes the place 


station building which fronts upon the Clepestrasse. The total 
length of rack line is as near as possible one mile, in which dis- 
tance it rises about 550 ft. The mean grade is therefore, in round 
numbers, 1 in 10, the steepest grade on the line being, 1 in 
5.4 and 1 in 7.2. The sharpest curve, where the line crosses into 
the Luisenstrasse, has a radius of 500 ft. Besides the two termini 
there are also two intermediate stations or stopping-p 


one on the Lichtenplatzerstrasse, and another near the 
Kohlenstrasse. The line is double track throughout, and 
is of metre gauge. Between each pair of rails is fixed a ruck 


rail of the Riggenbach pattern, with teeth about 355 inches long, 

itched 8 inches apart. Each section of rack rail is about 10 ft. 
ong. The adhesion rails are in general of the ordinary flat- 
bottomed type, though Phoenix ore rails (with grooves as used 
on street tramways) are employed for the sections along or across 
the streets. Both rack and adhesion rails are fastened to iron 
cross sleepers, spaced 40 inches apart. To prevent the raile—both 
adhesion and rack—from slipping downwards, they are firmly 
secured for their entire length to footplates bolted to the sleepers; 
whilst at intervals of 50 or 60 yards two adjacent sleepers are 
firmly anchored to strong concrete foundations sunk deep into 
the earth. The adhesion rails average 80 ft. in length. 

At the terminal stations there are provided cross transfer 
tables, worked by electric motors, which move the cars—as they 
arrive—from one line to the other; all shunting is phar’ | avoided 
and a great amount of time and trouble saved, as the tables 
operate automically. 

The rolling stock is designed solely for passenger traffic, each car 
having accommodation for 28 persons seated, with standing 


CLIMBING GRADE ON THE BARMEN ELECTRIC RACK RAILWAY. 


places for six or eight more. They measure in length 26 ft., and 
are divided into four compartments, of which the inner two are 
entered from the side as with ordinary railway carriages, whilst 
the outer ones are approached from the end platforms. h car 


has two axles, carrying toothed wheels, which gear into the line 


rack, and are revolved by means of two separate electric motors, 
with a capacity of 86 H. P. each. Besides the regular hand and 
automatic brakes the braking action of the armature is employed 
in descending, which converts the motor into a generator, and 
hence sends current into the line. 

The cars are lighted, of course, by means of incandescent 
lamps, fed with current from the main conductor. The latter is 
placed overhead, along the centre line of each pair of rails; it is 
of solid drawn copper, and hangs at a height of about 16 ft. above 
the ground level from insulators, on cross wires, which span the 
track at regular intervals of 100 ft. or so. Along the city streets 
these span wires are stretched across from insulators on the top 
of ornamental steel tubular poles; but outside the town, and 
along the line where fenced in, wooden poles are employed for 
the p . Traveling contact between the conductor wires and 
the motors on the cars is maintained by means of two oblong 
metal frames, the oe sides of which bear against the under side 
of the conductor. e frames themselves are supported by tubu- 
lar uprights hinged to the car roof, and so arranged with strong 
spiral springs that the frames at the top come, as stated, into 
contact with the conductor wire. The return circuit is com- 
pleted through the rails to the supply station, strong copper 
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bonds of large section being employed to connect the rail ends 
together electrically. 

The supply station where the necessary electric current is 
generated for the line is situated in the Barmen town terminus, 
underneath the platforms and rails. Two horizontal compound 
condensing steam engines, running at 165 revolutions, are em- 
ployed for driving the generator, each engine indicating 250 

. p. They are coupled direct to two ring dynamos with interior 
field et system, generating current at a potential of 500 volts. 
The total capacity of the station is such as to allow of erecting 
two more generating sets and two more boilers, similar to those 
now in use; and these will probably soon be uired, for the 
station not only supplies current for the mountain railway but 
also for private purposes in the town for electric lighting, small 
motors, etc. Besides thie, it will provide electric energy for a 
complete system of street tramways in the town.—The Railway 

orld. 


THE PATTON SYSTEM OF STREET CAR PRO- 
PULSION. 


AMONG the many attempts that are being made from time to 
time to introduce a system of street car propulsion intended to 
supersede the overhead trolley construction, the Patton system is 
one of the latest claimants for recognition. It consists essentially 
of a combination of gas engine, electric generator, storage battery 
and motor, all carried on one car. The arrangement is shown dia- 
grammatically in the accompanying re. 

The chief point of merit claimed consists in the employment of 
a storage battery so arranged as to be capable of being charged 


eee 


DIAGRAM OF CIRCUIT IN PATTON SYSTEM. 


continually by the ponoria, which from the intermittent charac- 
ter of the load can be of considerably less capacity than would be 
required were the power of the engine to be applied to the car 
axle direct. In the diagram, E represents a vertical gas engine, 
Coupan direct to the shunt-wound dynamo G; a battery of accu- 
mulators is shown at B, and the motor is represented at m. The 
controller is shown at C, and R is the starting rheostat. 

A car equipped with a combination of this kind has been in 
operation on the Calumet Electric Railway lines at 67th street in 
Chicago for several weeks and is reported as giving general satis- 
faction. The operating expense is said to be about one-half that 
of running a trolley car of the same capacity. 


BROOKLYN TROLLEYS TO CARRY THE MAIL. 


The Atlantic Avenue Railroad Company has made a contract 
with Postmaster Sullivan in Brooklyn for carrying the mails from 
the mail office to the Union station at Fifth Avenne and Thirty- 
sixth street. From this point the mail will be transferred to a 
special closed trolley car, painted white, and marked “ U. 8. Mail,” 
for distribution along the line of the road from the station to 
Coney Island. The oompany is also considering the proposition of 
putting mail boxes on ali the trolley cars for the convenience of 
the passengers. 
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ESTIMATED COST OF SUBSTITUTING ELEC- 
TRICITY FOR CABLE ON THE BROOKLYN 
BRIDGE. 


The trustees of the Brooklyn and New York Bridge now have 
under consideration the use of electricity for lighting and pro- 
pelling the Bridge cars. The Bridge itself has been lighted by 
electricity for many years. The subjoined figures were submitted, 
it is said, by the General Electric Co. in 1892, but the items of 
apparatus would now be much lower than then :— 

Estimate of cost and operating expenses of electrical equipment 
for the New York and Brooklyn Bridge, dispensing with both cable 
and steam locomotives, and utilizing present steam plant : 

First, on basis of present car mileage of 1,269,597 car miles per 

ear. Power required, twelve trains maximum service, five shift- 
ing, seven running, of which four are ascending and three de- 
scending—five shifting will require a maximum of 1,000 H. P., 
four ascending will require a maximum of 1,000, three descending 
will require no horse-power. Total running plant required 2,000 
H. P. rve 1,000 H. P. 

Horse-power hours per round trip: Each train takes an 
average of 200 1. H. P. for nine minutes during each round trip, 
or 30 1. H. P. hours; 420 trips per day will require 1. H. P. hours 
per day, 12, 600, or per year, 4, 616, 700. 

Power Plant: 2,000 1. E. P. active, 1,000 reserve; cost of dyna- 
mos at $25 per I. E. P. installed, $7,500; cost of line, 36,000; cost 
of motors for fifteen trains, at $10,000 per train, $150,000; total 
investment, $231,000. 

Operating expenses of motive power: Power plant—fuel, per 
4,616,700 1. H. P. hours at four pounds per I. H. P. hour, 8,244 tons 
at $2.50 per ton, $20,610 ; water, $2,610 ; oil and waste, $2,610. 

Wages: One superintendent and electrician, $2,500; three 
engineers, $3,600; three assistants, $3,000; four firemen, $3,000; 
interest, 5 per cent. on $75,000, $8,750; maintenance, 4 per cent. on 
875.000, $8,000; total, $44,680. 

Line Expenses: Interest 5 per cent. on $6,000, $300; mainten- 
ance, 4 per cent. on $6,000, $240; total, $540. 

Motor Expenses: Interest, 5 per cent. on $150,000, $7,500; 
maintenance, 8 per cent. on $150,000, $12,000; total, $19,500. 

Recapitulation : Expense power plant, $44,680; expense on 
line, (oe al on motors, $19,500; total motive power ex- 


pense, 720. 

For double the present car mileage the operating expenses 
would be approximately double and would be close to $120,000 
annually. case of such extension a 1,000 H. P. unit should be 
added to the plant and placed at tide-water. It could then be 
made compound condensing and made to do the pra part of 
the work with considerable saving of fuel. The electric system 
could be operated to Tillary street without any additional ex- 
pense for motive power. 

Estimate of substituting electric motors for the locomotive 
shifters on the New York and Brooklyn Bridge, on basis of present 
car mileage and se te power plant : 

Power Plant: estate, $5 per H. P.; building, $10 per H. 
P.; boilers and furnaces, $17 per H. P.; piping, pumps, etc., $3 per 
H. P.; es, condensers and foundations, per H. P.; gener- 
ators and switchboard, $20 H. P. Total, $80 per H. P. 

Cost of 1,000 H. P., $80,000; cost of line, $4,000; cost of motors, 
controllers, equipment, etc., at $10,000 per train, fifteen trains, 
$150,000. Total investment, $224,000. 

Operating Expense—Power Plant : Fuel per year, three pounds 
of coal for each horse-power hour, $1,717; water, $171; oil and 
waste, 5171. 

Wages: One superintendent and electrician, $2,000; two engi- 
neers, $2,400; two assistants, $2,000; two firemen, 1,400 H. P. 
hours per day, $1,500. Total, $9,959. 

Interest, 5 per cent. on $80,000, $4,000; maintenance, 4 per 
cent. on $80,000, $3,200. Total, $17,159. 

Operating expenses line, $869; operating expenses motors, 
$19,500. Total, $19,869. Total motive power expenses of shifting 
with present car mileage, $37,019; per day, $191. 

Investment for double the present traffic, $466,000; total 
monre power expense on basis of double the present car mileage, 


Cable Expenses: Coal, $16,148; water, $1,101; repairs, $4,248; 
, $21,702; supplies, $9,718. Total, $52,917. 
1115 pone total cost of motor-power for switch enginesand cables, 

The following was the cost of operating the bridge cars for 
twelve months ending Dec. 1, 1891: 

Number of carried, 39,766,048; number car miles 
run, 615,562 trips, at 245 miles per trip, 1,269,597. 

Fuel, $14.690; water, $554; repairs, $8,376; wages, $81,968; 
supplies, $5,420; cost of locomotives, 109,528 miles run at 55.6 
cents per mile, $60,908. 

Subtract from $113,825, which represented the cost of oper- 
ating the bridge in 1891, the estimate of the General Electric 
Company, which is $64,720, the apparent annual saving in favor 
of the use of electricity would be 949, 105. 


June 20, 1894.] 


TROLLEY CURRENTS AND RAILROAD SIGNALS. 


English engineers have taken warning by experience with 
electrolysis on this side of the water and the Board of Trade has 
laid down various requirements for the control of the circuits of 
electric street railways. In the course of the discussion before the 
Board of Trade during the drawing of the regulations, the question 
arose whether the wandering earth current from an electric rail- 
way might not reach the track circuit of a block signal system on 
a steam railway line, set the signal at safety when it should be at 
danger, and thereby cause a serious accident. In ordinary signal - 
ing practice, the semaphore drops by gravity to the danger po- 
sition and is raised by an electric curreut to safety. When it is 
remembered that the wandering earth current of electric railways 
is sufficiently powerful to work electric bells and telegraph instru- 
ments, and has even, in some cases, we believe, been made use of 
for incandescent lighting, the possibility that, under proper con- 
ditions, such a current might cause a semaphore to show a wrong 
indication would seem to be by no means remote. It is true that 
no instance of this sort has thus far been made public ; but it is to 
be remembered that electric railways are still a novelty and little 
used outside of the United States, and that only a fair beginning 
has been made in the equipment of this country’s railways with 
block signals. Besides this, many things occur in railway service 
which are long in being made public, and because no instance of 
the turning of asemaphore in the manner described is on record, it 
does not, therefore, follow that none have occurred or may not 
occur in future.—Engineering News. 


A TELL-TALE FOR CIRCUIT BREAKERS. 
BY E. M. HIGHLANDS. 


I HAVE on two different occasions found in central stations 
operating both railway and lighting circuits with only one man 
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TELL-TALE FOR CIRCUIT BREAKERS. 


who attends both to engines and dynamos, that when the whole 
plant is in operation the circuit breaker often blows out without 
the engineer hearing it and consequently often remains open 
quite a while. The superintendents of these plants generally try 
to cut expenses and object to installing any apparatus that is not 
absolutely necessary, and on these occasions for an outlay of 
$8 to $10 I have been able to place the following alarm on the cir- 
cuit which rings a 7“ gong while the circuit breaker is open and 
the instant it is closed immediately ceases to ring, and it does this 
without the use of batteries or any attention whatever. I think 
the diagram herewith will be almost „ 

Two circuits are required, one on each side of the circuit 
breaker, one to ring the bell and the other to operate the switch. 
The operation is as follows: The magnet M attracts a pivoted 
lever L, which completes a circuit through a cup of mercury 2, 
which cuts the bell out. When the circuit breaker opens, the 
magnet releases the lever L which makes contact through cup 1 
and consequently rings the bell which has a 7 inch gong. A shunt 
of 100 ft. of No. 30 wire from the negative binding post to the 
vibrator post prevents sparking at the bell contacts. I think this 
scheme is in use in several Iowa stations, having been seen and 
approved of by visiting electricians. 


ELECTRIC LOCOMOTIVES FOR THE BERNESE OBERLAND. 

It is stated that the Bernese Oberland Railway Co. is contem- 
plating the substitution of electric traction for steam, the scheme 
comprising 200 h. p. locomotives with 10 trains on the line sim- 
ultaneously, water power being used as the source. 
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ELECTRIC HEATING FROM RAILWAY POWER 
STATIONS. 


BY A. H. PERKINS. 


In THE ELECTRICAL ENGINEER for May 30th I find another con- 
tribution to the subject of electric heating. This subject has 
received considerable attention of late, but I have not seen men- 
tioned a scheme which appears to have more of the elements of 
success in it than most writers have found in the problem. 

In small electric railway plants the variation in load is 
extreme, and the prime mover must be of sufficient size to furnish 
the maximum output; so that it often happens that the prime 
mover cannot be of the right size to produce even the best average 
result, while this best average result is one of low efficiency under 
such varying loads. To obtain some data on the effect of elec- 
tric railway loads on engine economy, I made, recently, some 
computations. The subject of engine economy at different loads 
has been worked up very carefully by Prof. R. C. Carpenter, and 
very useful and interesting results are given by him in the 
Proceedings, Am. Inst. Elec. Engrs. of May, 1898. These results 
embody such a large number of tests that they should be reliable. 

In making the above-mentioned computations I took a power 
curve of 25 minutes duration, traced by an automatic recorder, 
and divided it into 50 convenient parts with respect to time. The 
average power for each part was then multiplied by the length of 
the time, and this product by the steam consumption at that rate 
of output obtained from Prof. Carpenter’s diagrams. Ia this 
manner the total steam consumption for the generation of the 
whole power was obtained and the efficiency under the changing 
load reached. 

I found that under the conditions treated, the steam consump- 
tion was increased by:17 per cent. above that which would have 
been used had the engine worked at its best load at all times. The 
maximums and minimums in a power curve are not of long dura- 
tion on a small road. It would therefore be possible to fill up the 
low places in the power curve, and use the extra energy for heat- 
ing by turning the extra power at low poiuts of the power curve 
into heating mains. Details of an automatic device for this are 
simple 1 will suggest themselves. An extra circuit is, however, 
required. 

Suppose now that we have a small plant with such an arran 
ment. Neglect the effect of any benefits to be derived from in- 
creased efficiency under the steadier loads, and suppose coal to be 
consumed in direct proportion to the number of H. P. hours of 
power used. The only items of cost increased are those for coal, 
oil, waste and water. Where slack cost ing $1.50 at furnace door 
is used, the consumption will be about 5 lbs. per E. H. P. hour and 
the cost for the items named above will be 0.5 cent per k. H. P. bour. 
24 k. H. P. hours are about equivalent to 46 lbs. of coal burned 
with an efficiency of 10 per cent. Hence with coal at $5.50 per 
ton delivered, the cost with coal is sare =~ = 80.123. Witb the 
above cost per E. H. P. hour, the same test from electricity costa’ 
with 100 per cent. efficiency 24 0.005 = $0.120. Interest on 
5 5 and apparatus may bring this up to the cost given 

or coal. - 

Attendance for the coal plant has yet to be considered. With 
a furnace burning 7 tons in the six cold months, attendance 
figures up at $0.10 for burning 46 lbs. When the work is cooking 
or office warming, to which such a system is best adapted, the 
margin of profit to be made by the sale of this energy would seem 
to be greater than is furnished by most lines of business ; for not 
only is 10 per cent. a high figure for the efficiency of coal directly 
burned for thesé purposes but the factors of handiness and clean- 
liness are representable in cash. 


MAILS BY ELECTRIC CAR IN MONTREAL. 


Mr. G. C. CUNNINGHAM, managing director of the Street Rail- 
way Company says that it is intended to build special mail cars,each 
containing a staff of clerks who would sort the mail on their way 
to and from the various city suburbs. He hasseen the postmaster 
in regard to the scheme and that gentleman has approved of it. 
It is understood that the Government is willing to adopt the new 
method of carrying the mails from one part of the city to the 
other. 


BOSTON OVERHEAD WIRES ORDERED DOWN. 


THE WEST END STREET RAILWAY has been formally notified 
of an order passed by the Board of Aldermen on April 16, to re- 
move all the feed and return wires of its overhead trolley system 
in the crowded parts of the city and place them underground. 
The road is given until November 15 next to complete the work. 
The Western Union Telegraph Company, the New England Tele- 
graph and Telephone Company, and the Boston Electric Light 
Company have also been ordered to place their wires underground 
in certain parts of the city. 
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CART ROADS vs. TROLLEY ROADS. 


SHORT time ago an investigation was made into the 

condition of the country roads in Ohio by a State 
Commission, with the special object of ascertaining 
whether it would not be possible to adopt the trolley on 
some of the roads, as a means of handling farm freight and 
produce. It appeared, that in Ohio, there are 80,000 
miles of common road, but of these only 10,500 miles are 
improved, 7,000 being in macadam and 3,500 in gravel. In 
two thirds of the counties, only common dirt roads exist, 
and these are useless for wheeled traffic nearly one-quarter 
of the year. Such conditions are pretty near those of 
savagery, and yet to bring the roads up to a proper pitch 
of smoothness and permanence, would take the sum of 
about $400,000,000. Even in the suburbs and outskirts of 
the larger cities, where bad roads must inflict a terrible 
tax on market gardeners, the rural highways were shown 
recently, by photographs, to be in a disgraceful state. 
The report pointed out, that the power necessary to 
move a ton of freight over steel rails is one-eighth 
that required on a macadam road, one-eighteenth that 
on a graveled road, and but one-twenty-fifth of that on 
an ordinary dirt road. The report advocated the use of 
light electric trolley roads, therefore, and said that “the 
profitable use of steel rails and the application of inani- 
mate power can only be limited by the convenience or 
inconvenience of terminal facilities ;’ while it made a 
special reference to the transport in this way of farm food 
products whose value lies largely in their reaching the 
market in a crisp, sweet and fresh state for immediate 
distribution. 

In view of the reported fact that a good stone road 
costs as much as a trolley road per mile to build, and in 
many places quite as much, if not more, to maintain, we 
need not wonder that the investigation in Ohio has 
attracted attention in Pennsylvania and New Jersey, 
where there are large farming districts badly supplied 
with roads, surrounding large centres of population and 
consumption. More than one trolley road in this country 
is already hauling farm produce, but the experi- 
ment on the large scale contemplated by the Ohio 
report remains to be made. We trust something 
will soon be done in this direction, and can only hope that 
there will be conservative work, and no craze or boom. 
We know of work already laid out for two roads across 
farming country, one in New Jersey and one in Ohio, both 
over 30 miles in length ; while there are many parts, such 
as the New England States, where the rural trolley systems 
answer fairly to the service proposed by the Ohio Com- 
mission. But in these cases, passenger traffic is a con- 
siderable factor in the estimates or income, whereas the 
new idea is to open up rural regions in which the mere 
travel must necessarily be small at low rates and where 
the handling of farm produce must yield the main revenue. 
It looks as though a lighter form of trolley road than any 
yet built might be required, and that even the telpher 
system might here find its opportunity. It would seem 
also that in many parts of the country, canal transporta- 
tion, in view of its great cheapness, would enjoy rcnewed 
attention, especially as electricity as a motive power 1s 
now readily available in place of the towpath mule. 
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* 
IS IT AN OVERCROWDED PROFESSION ? 


An electrical engineer in good standing and of excellent 
attainments and experience, was engaged recently by a 
manufacturing company to design for it a new street rail- 
way motor. He did so, with details as to windings, 
weights, dimensions, efficiency, and other matters. He 
was paid $25, and the purchasers were disappointed to 
learn that the price did not include a full set of tracings 
and blue prints to work from in the shop. These, how- 
ever, which would take, perhaps, a couple of weeks to get 
up, they were offered for another $100. 

When we remember how much the designing of street 
railway motors has done for the fame and fortune of early 
workers in this field, it would seem, indeed, that the pro- 
fession has fallen upon evil times when a new motor can be 
designed by an engineer for the wage that is paid in a single 
week to an ordinary clerk or mechanic. But itis as well to 
face the facts, and the incident is worth the attention of the 
bands of young men now pouring every year out of uni- 
versities and colleges ready to redesign and remake all the 
apparatus already in use. | 

What the art wants, in truth, is not new designs so much 
as men able to get the best results out of the old; not new 
designs in an industriously cultivated field but pioneer 
work in branches of the art that have not yet been at- 
tacked. There are plenty of good street railway motors, 
but there are very few roads where the employment of a 
staff of competent engineers would not be attended with 
large savings. The central lighting stations are full of ad- 
` mirable dynamos, but the dividends earned by careful 
management and technical ability are scanty and wide 
apart. 
- There is a slight consolation in the fact that even in 
these dull and dreary days, at least one concern is willing 
to spend the enormous sum of twenty-five good dollars in 
obtaining designs of a new motor to build. There is the 
further consolation that the cheaper motors, dynamos, 
lamps and switches are, the larger the demand is likely to 
be, and the greater the consumption of current and supplies. 


BACTERIA IN TELEPHONES. 


AN interesting full-page article appeared in the New 
York Herald of June 10 on the attractive subject of bac- 
teria in telephone transmitter mouthpieces. That danger 
of disease from contagion may lurk in the supposedly 
innocent telephone is said by our contemporary to be the 
“amazing discovery” of Dr. W. T. Scheele, of this city, 
It strikes us that the discovery is not amazing, and it is 
quite certain that it is not original with the Herr Doctor. 
One is made rather uncomfortable, of course, by contem- 
plating these olla podrida pictures, enlarged from micro- 
scopic slides, of dust, hair, wool, fragments of profanity, 
débris of the noonday lunch, whiskey fumes and other 
useless bric-a-brac; but if the Herr Doctor will only take 
the trouble to show up samples of New York sidewalk, 
elevated railroad matting, or the free ice-water cups, he 
can easily make everybody much more unhappy. In the 
case of the telephone transmitter, if danger really lark in 


its bare and highly polished funnel, it is not extremely 


difficult to keep one’s distance, talk louder or use a 


THE ELECTRICAL ENGINEER. 


535 


more sensitive circuit ; but, alas, the other things, as 
well as the national habit of indefatigable expectoration, 
are too much with us. If the Herr Doctor really wants a 
new subject of the sensational order, we recommend to 
his notice fan motors as breeders of pleuro-pneumonia. 
This is a theory which can be supported without fear 
of contradiction, whereas the theory of deadly telephones 
is Offset by counter theories. It is declared by modern 
science that all human breath carries a poison with it, 
and that one of the marked effects of this poison if in- 
haled in a crowded place, is an increase of cerebral 
activity, though not of a high order, but the contrary, 
as in Congresses and Parliaments. Now, as a mat- 
ter of fact and observation, the act of sitting down to 
the mouthpiece of a telephone is usually accompanied by 
an arrest of cerebral activity, so much so that the person 
trying to talk at either end rattles off some loose, 
snippy remarks and gets through the job quickly. When 
one sits down to the mouthpiece of a phonograph, also, it 
is very hard to think of anything to say into it. Hence it 
is evident that in some way the mouthpiece and its dia- 
phragm neutralize or render harmless, on the homeopathic 
plan, the “pulmonary toxine; and, with the new tele- 
phone tariff system in force, of so much per message, it 
is plain at once that the telephone is really a cure for 
diseases due to the breath, including loquacity. 


EQUALIZING STATION LOADS. 


Economy in central stations has long since been shown 
to be dependent largely on the character of the load car- 
ried, and to equalize the engine load as much as possible is 
the chief aim of the careful manager. Various methods 
have been suggested for this purpose all depending hitherto 
on the internal method of operating the station; but it 
would seem that the aid of the consumer can also be called 
in here to good advantage, judging from the results 
recently attained at Brighton, England. By means of a 
“« demand indicator ” whose operation may be likened to 
that of a maximum thermometer, the Brighton station is 
enabled to obtain a fairly accurate knowledge of the cus- 
tomer’s habits and at the same time keep a check upon 
him. By grading the charges, the consumer, as is shown 
by actual results, refrains from habitually throwing on 
heavy loads for short periods but maintains a more uniform 
consumption. It may appear strange at first sight to fine 
a consumer for using a heavy current, but closer considera- 
tion will show that in the long run the method inures to 
the benefit of both consumer and station. 


ESTABLISHING ELECTRICAL UNITS BY LAW. 


A BILL of Mr. Charles W. Stone of Pennsylvania has passed 
through the House of Representatives, to define and establish the 
units of electrical measure. It gives legal recognition to the eight 
units of electrical measure adopted by the International Electrical 
Congress which met in Chicago last autumn. These electrical 
units are the familiar units of resistance, current and E. M. F., 
known as the ohm, the ampere and the volt respectively. To these 
are added the unity of quantity, designated as the Coulomb; the 
unit of capacity called the Farad; the unit of work, the Joule; the 
unit of power, the Watt, and the unit of induction, called the 
Henry. 
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THE NEW YORK CONSTITUTIONAL CONVENTION 
AND PUBLIC SERVICE CORPORATIONS. 


BY ALLEN R. FOOTE. 


An opportunity of high public importance is presented by the 
meeting of a convention for the revision of the Constitution of the 
State of New York, to embody in the new Constitution the results 
of experience in the organization and control of public service 
corporations. I doubt if any subject of greater and more far- 
ae importance will be urged upon the attention of the Con- 
vention. 

In the past, public service corporations have been incorporated 
either by special Act or under general laws designed for the in- 
corporation of stock companies for manufacturing and other pur- 
poses. This method has permitted an era of private corporations 
organized to supply public needs, in whose behalf the right of 
eminent domain has frequently been exercised and for the proper 
conduct of whose business special uses of public thoroughfares have 
been granted. The control of such corporations oy in the in- 
terest of the public welfare has not been attempted. It has been 
the policy of politicians to frame the laws and ordinances of con- 
trol for such corporations so as to make and keep them a source 
of private revenue for the party in power. From the blackmail 
levied by bills, ordinances and orders introduced into State Legis- 
latures and Municipal Councils, corporations have found no means 
of escape. On the other hand, the abuse of corporations has in- 
duced many abuses by corporations, in the efforts of their man- 
agers to protect the interests intrusted to them by their share- 
holders, and as a result the public mind has become deeply 
prejudiced against all forms of corporate undertakings. he 
trend of events within the past few years clearly shows a well de- 
fined tendency to react from securing a public service by contract 
with private corporations to the reverse extreme of supplying the 
service from a plant owned and operated by the Municipality—a 
political corporation. In this case asin the former, it is still the 
policy of politicians to keep the supplying of public needs as far 
as possible a source of revenue for political purposes, if not for 
private gain. In the disbursements of large sums of tax-payers’ 
money for the construction of plants to be followed by the politi- 
cal patronage and contributions to campaign funds contingent 
upon the continuous purchase of supplies and the employment of 
an ever-increasing number of persons, politicians see a way to 
make themselves good for the loss of revenue by blackmail they 
will experience by transferring such undertakings from private to 
public—or political—ownership. 

It is not strange that under these circumstances honest- 
minded people have been led to conclude that there is no cure for 
the evils of improperly controlled public service corporations, 
owned and operated by private capital, except in improperly ccn- 
trolled political corporations, owned and operated by capital col- 
lected by the arbitrary authority of taxation. 

In the public interest and in the interest of all capital now in- 
vested in such enterprises, I believe a successful move can now 
be made to place in the Constitution of the State of New York 
provisions that will permit a final settlement of this question on 
the middle line between the two extremes that I have attempted 
clearly to indicate in my discussion of the economic principles 
involved in The Law of Incorporated Companies Operating 
Under Municipal Franchises.” Of this discussion Edward A. 
Ross, Ph. D., Associate Professor of Political Economy and Finance 
in Cornell University, wrote in the Progressive Age, March 1, 
1898, as follows: 

By means. then, of State regulation securing publicity and fixing prices to 
consumers, would Mr. Foote solve the probiem of municipal industrial corpora- 
tions. Something might be said in criticism of minor points of his scheme, but 
ustice compels us to say that no plan bas yet been proposed that offers so satis- 
actory a solution of the conflicting interests, of investors and the consumin 
public. Doubtless the present war been gas companies and city councils wi 
continue for along time. Doubtless the plan of State control will be hotly re- 
jected by both parties; but we believe that a candid examination of Mr. Foote's 
plan wili convince one that fifty years from now the relations of private muni- 
cipal companies to the patrons and to the State will be something like that which 
Mr. Foote recommends." 

Managers of public service corporations and investors in their 
stocks and bonds should lose no time in winning to their support 
the large body of well meaning people who are seeking to advance 
good municipal government by provisions in the new State Con- 
stitution, for such provisions as well make a settlement of these 
questions that will be fair to the public and just to corporations. 


INSURANCE IN HARTFORD, CONN. 


AN insurance journal records the fact that in the city of Hart- 
ford, Conn., the Board of Fire Underwriters have recently em- 
ployed an expert to make a thorough inspection, with the result 
of tinding 57 stores and offices in the business part of the city, 
including two large hotels, utterly unsafe from defects in the 
insulation of the electric light wiring. 
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A COMPARISON BETWEEN WELSBACHS AND ARCS. 


In the course of a paper read before the Western Gas Associa- 
tion, Mr. Highlands, of Clinton, Ia., said :— 

As some of you probably know we also supply gas to Lyons, 
a city of some 7,000 inhabitants, immediately adjoining Clinton. 
Lyons has a municipal electric light plant that also supplies 
domestic lights. This plant has been established some ten years, 
while the gas mains were only run three years ago. At the time 
we extended the gas mains there, nearly all the stores and sh 
were using the electric light. We did not make any effort to dis- 
place the electric light, but instead, concluded we would see what 
a fair competition between gas at $1.75 per thousand and arc lights 
at $5.50 each per month would result in. For the first year or s0, 
we did not do a great deal of business with thestores. A customer 
would use the gas through the summer and then put back the elec- 
tric lights in the winter when the evenings were long. In the 
summer of 1893, we sent fifty Welsbach burners up there to see 
what they would do. We equipped one large jeweiry store with 
them at our expense and then waited for results. And they have 
been surprising, indeed ; for to-day there is not one store in the city 
using electric lights, the Welsbach burners having entirely dis- 
placed them; but at the same time it has cut down our sales of 
gas and I do not know but that we had better let a few of the elec- 
tric lights come back, if we can only get rid of the Welsbach 
burners. The burners are all that is claimed for them, and give 
our customers unqualified satisfaction ; but the confounded things 
won't let any gas through them. This same jewelry store that was 
formerly using two arc lights, only used three thousand feet of 
gas in December. After our experiment with them at Lyons, we 
would prefer furnishing electric lights, rather than Welsbach 
burners, in Clinton. 


TAUSSIG’S ELECTRIC SMELTING PROCESS. 


In the U.S. Consular Reports, Mr. Frank H. Mason, consul- 
eneral at Frankfort, Germany, describes a process invented by 
Mr. Edward Taussig, of Bohrenfeld, for the smelting and casting 
of metals by electrical heat, under the influence of rarefied air. 
The operation consists in fusing ores or metals in a closed furnace 
or chamber, the hearth of which is connected with molds into 
which the fused metal flows by gravitation, and is cast into any 
desired form, and in both of which (molds and furnace) the air has 
been rarefied as far as practicable through exhaustion by air 
pumps or other mechanical means. 

The apparatus includes a long, air-tight smelting channel or 
chamber, the hearth of which inclines to a central orifice, through 
which the fused metal into the molds. This chamber is 
filled with the metal to be smelted, and heat is generated by 
ing an adequate current of electricity through the mass without 
the use of any kind of fuel, or the employment of carbon elec- 
trodes. In this latter respect, the inventor of this process claims 
that it is entirely original and distinct from all other electrical 
emelting systems now in use in this country. 

From the testimony of experts who have examined this process 
in operation, it appears that a degree of heat sufficient to smelt 
pig iron in fifteen minutes can be generated and maintained with- 
out unduly heating the other parts of the circuit, and this is 
equally true of the smelting of easily fused metals like lead and 
zinc, and of Siemens-Martin steel of Swedish origin, which is 
known to be one of the most refractory of all the useful metals. 
The entire absence of coke, coal or carbon electrodes secures to 
the fused metal nearly absolute purity, and the continued exhaus- 
tion of air and the gases generated by smelting increases the fluid- 
ity of the molten material and wholly prevents oxidation and 
blistering and produces castings of a dense, smooth quality, which 
have shown, under elaborate tests made by unimpeachable author- 
ity, the highest mechanical qualities of which cast iron is capable. 
It is estimated that with a plant equipped with a motive force of 
500 to 600 horse power and supplied with good, ordinary 48 per 
cent. ore, the cost of producing a ton of pig iron—allowing $2.40 
per ton as the price of the ore—would not exceed $9.65, and this, 
in the opinion of the inventor, could be easily reduced to $8 per 
ton if a motive power of 1,000 horse power were employed. 


MAGNETIZATION OF IRON AT HIGH FREQUENCIES. 


AT a recent meeting of the Kaiserliche Akademie der Wissen- 
schaften of Vienna, Prof. Klemencic read a paper on the magneti- 
zation of iron and nickel wires by rapid electrical oscillations. An 
abstract of this is given in Nature. From the amount of heat 
developed in a wire of a magnetic material traversed by electrical 
oscillations, the author calculates, by means of the formula given 
by Lord Rayleigh and Stefen, the value of x (the permeability). 
The heat developed in the wire under observation was determined 
by means of a thermoelectric couple, and was compared with the 
heat developed in a non-magnetic wire under similar circum- 
stances. The following are some of the values obtained for : 
Soft iron, 118; steel wire, soft 106, hard 115; Bessemer steel, soft 
77, hard 74; nickel 27. Tuese values agrea very well with those 
obtained by Lord Rayleigh and Bauer for very feeble magnetizing 
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forces. The results obtained by these observers show that for 
certain values of the magnetizing force the permeability is con- 
stant, and that it afterwards rapidly increases. Now the results 
obtained by the author show that over the range he is employing 
u has a constant value. This fact may be explained either by 
supposing that the magnetizing forces employed are so small that 
we are dealing with that part of the curve where u is constant, or 
that, although the magnetizing forces are much greater than 
those to which the former supposition limite us, the magnetization 
is unable to follow the rapid changes in the magnetizing force, so 
that the magnetization never reaches that part of the curve where 
u is variable and has very much greater values. A rough estima- 
tion has shown that, at least on the surface of the wire and at the 
commencement of the oscillations, the magnetising force exceeds 
more than a hundredfold the maximum limit within which z is 
constant. Thus, in these experiments there must exist a time lag 
in the magnetisation which must not be confused with the 
hysteresis. It would also appear that Bauer and Lord Rayleigh’s 
results which refer to longitudinal magnetization, also apply to 
circular magnetization. f 


BEHAVIOR OF CERTAIN BODIES IN PRESENCE OF ELECTRO- 
MAGNETIC OSCILLATIONS. 


A NOTE on the above subject by Prof. G. M. Minchin, was 
recently read before the London Physical Society. Referring to 
the employment of impulsion celis, metallic films, etc., for detect- 
ing the nodes of electro-magnetic vibrations, the author says that 
so far the purea. states of such bodies are too variable to be of 
service. etaliic surfaces formed by embedding fine metallic 
powders in films of gelatine, shellac, or sealing wax, are, as de- 
scribed in a previous communication to the Society, found to act 
as insulators, but become conducting when subjected to stron 
electro- etic disturbances. After a current has once 
through such a film, its resistance is changed by very feeble im- 
pulses, whereas previously it failed to respond to strong ones. On 
breaking contact by removing the electrode from the surface, the 
film loses its conductivity, the time necessary to do this depend- 
ing on the hardness of the matrix. The resistance of a film con- 
taining tin powder, measured between the rounded tips of two 
platinum wires 1 centimetre apart, varied under the electro-mag- 
netic impulses from 8 to 180 ohms. In conclusion the author 
points out that with films and tubes the whole phenomenon relates 
to change of resistance, whereas impulsion cells may have cur- 
rents from external sources passing through them whiist in either 
the sensitive or insensitive state. 


SOME WESTERN MUNICIPAL ELBCTRIC LIGHTING 
BXPERIENCE. 


AT the recent meeting of the Western Gas Association, Mr. I. C- 
Copley said:—My own city is the first in the country to go into 
municipal lighting on its own account; they have an arc lighting 
plant on which they have spent between sixty-five and seventy 
thousand dollars; they run a little over two hundred arc lights in 
conjunction with the water works which is owned also by the 
city ; the amount of coal used for each—water works and electric 
lighting plant—is estimated ; engineers’ and firemen’s salaries are 
also estimated; and we have a magnificent of water works 
that scarcely pays interest on its bonds. The electric light, how- 
ever, is being furnished, according to the estimate of the Board of 
Public Works, at very cheap rates; they estimated them at fifty- 
six dollars apiece last year; but that does not include depreciation 
or interest on the plant. They are running not to exceed two 
hundred lights at one time; about one hundred and seventy-six of 
them is the average throughout the year. You can easily add the 
depreciation and see that it brings the cost of the lights to nearly 
eighty dollars a year apiece. Now there are any number of cities 
in our neighborhood that are getting their lignts from eighty to 
one hundred dollars a year apiece from a private corporation. 
And it seems to me that we are very much more secure, we feel 
at any rate very much more secure, and we also feel that we are 
making out of it all that we possibly could make out of it by tak- 
ing a contract at such figures as we would have to take it in order 
to get it, and content ourselves with letting the city attend to its 
own lighting and we sell the commercial light. 


IMITATING THE EARTH’S MAGNETISM WITH WYLDE'S 
MAGNETARIUM. 


AT a recent meeting of the Royal Society a remarkable elec- 
trical novelty was exhibited in the shape of Henry Wylde’s mag- 
netarium, a globe, which was so endowed with magnetic proper- 
ties that a magnetic needle swung at any point on the surface 
showed the same dip and declination as it would on the surface of 
the earth. The curious effect is brought about by a skillful dis- 
tribution of electric currents, one set flowing through insulated 
coils on the under surface of the thin shell on the visible globe and 
another set through similar coils on the outside of a slightly 
smaller sphere, arranged inside the first and caused to rotate with 
its equator in the plane of the ecliptic of the outer globe. 
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A COMPETITIVE TELEPHONE SERVICE FOR BROOKLYN, 


Tae Brooklyn Board of Aldermen recently took up er 
Schieren’s veto of the resolution giving a franchise to the New 
York and Eastern Telegraph and Telephone Company, which has 
promised cheap telephones to Brooklyn. The ground of the veto 
was that the company had not indicated when it proposed to begin 
operations. 

President Edwin M. Willard of the telephone company, made 
a direct appeal to the Aldermen to override the veto. In his let- 
ter he said that the company proposed to begin business at once. 
He continued : 

„There has been a mighty effort made in Philadelphia to 
throw off the yoke of this galling Bell telephone monopoly. 
Chicago, Buffalo, Albany, San Francisco and New York city itself 
have seen this monster struggle to prevent competition, and all 
that the parent company in Boston, with its $50,000,000, and its 
hundred offspring auxiliary companies with another $100,000,000 
capital, can do to strangle competition will be done. 

„The fact that an American invention like the telephone is 
enjoyed in London by a very much larger percentage of the popu- 
lation for $25 per annum; in Berlin communication can be had by 
each subscriber with over 20,000 other subscribers anywhere 
within a radius of twenty miles for an annual payment of less 
than $40, must be an unanswerable argument to show the out- 
rageous conditions here.” 

The Aldermen voted, 18 to 6, to override the veto. Alderman 
Cohen, in arguing in favor of the Mayor’s action, suggested an 
investigation to discover just how the thirteen necessary votes had 
been secured. 

It is alleged that the new company has no serious intention of 
beginning business, but simply seeks to secure a franchise for 


speculative purposes. 


ELECTRIC TANNING. 


L. A. Groth, the inventor of the electrical tanning process, 
writes Hides and Leather from Orbe, Switzerland, that his system 
ene operation there in the sole leather tannery of Jules 
After the hides have been unhaired and fleshed in the usual 
manner they are worked slowly in a drum with soft water, then 
rinsed and piaced in Groth’s tanning vats. The hides are hung on 
a special frame work, which is given a reciprocating or rotary 
motion in the vats. After remaining in the liquid for from three 
to four and-a-half weeks, they are said to be completely tanned 
and are withdrawn, scoured, rinsed in clean water and dried. 
The total time required, from the day the green hides are placed 
in soak until the leather is brought into the warehouse, is from tive 
toseven weeks. The tanning liquor used is preferably a mixture of 
oak wood extract and pine extract. The first liquor, being 
naturally weak, is strengthened four times during the tanning, 80 
that its tinal strength is 20 degrees, according to the barkometer 
used. The electric current is applied during the tannage, accord- 
ing to the nature of the hides, condition of the tanning liquors and 
description of leather required. 

Mr. Groth continues: ‘‘ Extensive experiments have been 
carried on to ascertain whether it is better to keep the hides in 
motion or stationary in the tanning liquors. The result was in 
favor of motion. The cost of keeping liquors in circulation by 
constant pumping is somewhat heavy.” He employs an appar- 
atus by whioh the hides are given the reciprocating or rotating 
motion, but are also lifted up and down, whiist the liquors are 
kept constantly in circulation, without any pumping being 
required. 


SPECIFIC INDUCTIVE CAPACITY OF SOLIDS UNDER EITHER 
SLOWLY OR RAPIDLY CHANGING FIELDS. 


In the Johns Hopkins University Circulars Mr. Edwin F. 
Northrup has a preliminary note on an investigation entitled as 
above. The objects in view are, first, to perfect a method which 
will enable the specitic inductive capacity of solids (for which sub- 
stances the value of K departs most from the required relation) to 
be determined under tielas of force varying either slowly or rap- 
idly, as desired, and second, to employ the method for finding if 
the agreement with the theory is closer in the latter than it is in 
the former case. The author describes the apparatus employed 
and gives the results obtained with the first substance experi- 
mented with, namely, paraffin. For slow fields this material 
showed the value of K to equal 2.817; with rapidly oscillating 
fields, 2.252. The investigation will be continued. 


TERMINATION OF THE BRUSH BALTIMORE CONTRACT. 


MAYOR LATROBE, of Baltimore, has notified the Brush Electric 
Company that the city would terminate its existing contract for 
electric lights on July 1st. Proposals will soon be invited by 
advertisement for lighting the city in whole or in part with elec- 
tric lights for a term of five years. The city authorities, if they 
see fit, can divide the contract. 


538 


LEOAI. N OTES. 


THE DECISION AGAINST POWDERED SILVER 
LEADING-IN WIRES. 


EDISON ELECTRIO LIGHT COMPANY ET AL. v. BOSTON INCANDES- 
CENT LAMP COMPANY ET AL. 


Cincutr COURT or THE UNITED States, District or MassaCHUSETTS—IN EQUITY 
—OPINION OF THE COURT, JUNE 11, 1894. 


Colt, J. The second claim of the Edison incandescent lamp 


patent (No. 223,898) is for the combination of carbon filaments 
with a receiver made entirely of glass and conductors passing 
through the glass, and from which receiver the air is exhausted, 
for the purposes set forth.“ 

The defendants’ lamp, constructed after the Pollard patent of 
November 1, 1892, contains all the elements enumerated in this 
claim, namely, a carbon filament, all-glass receiver from which 
the air is exhausted, and conductors passing through the glass. 
The only difference between the two lamps is that the defendants 
use a film of powdered silver for the conductors passing through 
the glass, in place of platinum wire which Edison points out in 
‘the specification of his patent as the material to be employed, and 
which is always found in the Edison lampof commerce. In other 
respects the lamps are identical. While Edison uses platinum 
wire, he does not limit himself to this form of conductor in his 
claim. The language of the claim is conductors passing through 
the glass,” and therefore on its face the claim covers all kinds of 
material capable of carrying the electric current. If the claim 
had been limited to conductors of platinum wire, as the filament 
is limited to carbon, the case might be different. 

The invention of Edison resides in the carbon filament; the 
other elements of the combination were old and subordinate, and 
represent, so to speak, only the environment of the filament. For 
this reason I do not think the Court should seek to restrict the 
plain meaning of the language of the claim. And there is another 
reason for giving the claim a broad construction. Edison made 
an important invention; he produced the first practical incandes- 
cent electric lamp; the patent is a pioneer in the sense of the pat- 
ent law; it may be said that his invention created the art of 
incandescent electric lighting. Where a valuable invention has 
been made, the Court will uphold that which was really invented, 
and which comes within any fair interpretation of the patentee’s 
claim. Merrill v. Yeomans, 94 U. S., 568, 573. 

The argument of the defendants is that this claim of the Edi- 
son patent must be limited to the use of platinum wire as a con- 
ductor, or its known equivalent, and that powdered silver was not 
a known equivalent at the date of the Edison patent. king 
generally at the state of the electrical art, at the date of the Edison 
patent, and comparing platinum wire and powdered silver simply 
us elements apart from any specific combination or invention, it 
cannot be said that one was not a known equivalent of the other, 
because powdered metals, including silver, have been recog- 
nized since 1860 as conductors of electricity. In asserting 
that powdered silver was not a known equivalent of plat- 
inum wire, the defendants must mean that it was not a 
known substitute in the combination or invention of the Edison 
paent or in the art of incandescent electric lighting, and 

think the evidence proves this to be true; but in dealing 
with an invention which is broadly new, I am not ‘prepared to 
accept the proposition that, in order to constitute infringemeut, an 
equivalent in a patented combination must always have been 
known at the date of the patent, or must have been such as would 
oer to a skilled mechanic exercising only ordinary mechanical 
skill. 
While the language of the Supreme Courtin Gould v. Rees, 15 
Wall, 187, and other cases, seems to support the defendants’ conten- 
tion on this question. the later decisions by that Court are not 
reconcilable with the broad proposition that in all cases the substi- 
tution of an equivalent will avoid infringement provided it was not 
known at the date of the patent, using the word known” in its 
ordinary sense. Morley v. Lancaster, 129 U. S., 268; Clough v. 
Barker, 106 U. S., 166; Machine Co. v. Murphy, 97 U., S. 120. In 
the Morley Case, Mr. Justice Blatchford, speaking for the Court, 
says: 

A difference in the particular devices used to accomplish a particular 
result in such a machine would always enable a defendant to escape the charge 
of infringement, provided such devices were new with the defendant in such a 
machine, ERTE no machine for accomplishing the result existed before that 
of the pia intiff, particular devices alleged to avoid infringement could not 
have existed or been known in such a machine prior to the plaintiff's invention.” 

In that case the patent was for a machino for automatically 
sewing shank-buttons to a fabric, and it was the first machine to 
accomplish this result. In the defendant's machine, the feeding 
and sewing mechanisms were new, and had been patented, yet 
the Court held that it infringed the Morley patent. The feeding 
and sewing devices of the Lancaster machine in the art of auto- 
matically sewing shank-buttons to a fabric were as unknown at 
the date of the Morley patent as a conductor made of powdered 
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silver at the date of the Edison patent in the art of incandescent 
electric lighting. 

In dealing with a pioneer invention which creates a new art, 
it hardly seems logical or reasonable to say that, because in the 
progress of such art some new substance or device has been dis- 
covered which can act as a substitute for one of the elements of 
the patented invention, any one can appropriate the invention by 
the employment of such substitute. And further, if equivalency 
signifies equivalency in the icular combination or invention, 
it is difficult to point out in this class of cases what known equi- 
valents existed at the date of the patent for the reason that the 
combination of elements in which the invention is embodied was 
first made known by the patentee. The doctrine of equivalents 
as apples to primary inventions rests upon a more satisfactory 
basis by the elimination of the qualification of age or time, and by 
holding those things to be equivalents which perform the same 
function in substantially the same way. The fundamental ques- 
tion is whether the alleged infringer makes use of the essence of 
the patented invention, not whether he has adopted a known 

uivalent or made a patentable improvement on the invention. 
The motion for preliminary injunction is granted. 


GOVERNMENT SUIT TO ANNUL THE BERLINER 
PATENT. 


Argument was begun in the United States Circuit Court, Dis- 
trict of Massachusetts, before Judge Carpenter, in Boston, June 
14, in the United States of America vs. American Bell Telephone 
Co. and Emile Berliner—the suit instituted by Attorney General 
Miller toward the close of the Harrison Administration—for the 
re of Berliner’s patent (468,569) of November 17, 1891. Coun- 
sel for . are the Attorney General Hon. Richard 
Olney; the U. S. Attorney, Sherman Hoar, .; Causten Brown, 
Esq.; and ex- Judge Robert S. Taylor. Counsel for defendant are 
Wm. G. Russell, .; Chauncy Smith, Eeq.; James J. Storrow, 
Esq.; Frederick P. Fish, .; and W. W. Swan, Esq. The nature 


of the allegations upon which the annulment of the patent is 


sought have been made familiar to the public through the press 
at various times. 15 THE ELECTRICAL ENGINEER, February 15 
wai ee ee i 5 $ i 
udge Taylor opened argument for complainant, occupying 
the entire sessions of the court Thursday and Friday. His addres 
was mainly directed to establishing the proposition that both the 
Bell Company and the officials of the Patent Office had been dere- 
lict in their duty to the public in causing or 5 the period 
of fourteen years to elapee between the application for the Ber- 
iod which the tele- 
tents, Edison 
patents, as well as some early issued Berliner patents 


liner patent and its issue in 1891; a peri urin 
phone company—through its possession of the Bell 
and Blake 


had enjoyed a monopoly of the same invention, virtually, as that 


of the patent in suit. The delay was certainly most extraordinary, 
and it was quite clear that the effect of it, should the patent be 
sustained, must necessarily be of enormous advantage to the Bell 
Company in prolonging their monopoly of commercial tele- 
phony. In view of the obvious interest of the defendants the 
extreme delay in issuing the patent was to be explained only on 
the ground that there was collusion between the Bell Company 
and the Patent Office officiala, or that there was at least a tacit 
agreement between them. More than this, there was an express 
consent to this delay, upon which the patent officials acted, upon 
which the Bell Company expected them to act, and upon which 
it was known they would act. This changed the attitude of 
the Patent Office officials from what would be otherwise negli- 
gence into what was active fraud. It was a most significant and 
suggestive fact that two of the examiners of the Patent Office left 
the employ of the Government to enter that of the Bell Company. 
These men have since appeared on the witness stand on behalf of 
the company and testified to the anxiety shown by counsel for the 
Bell Company for haste in the granting of the nt. And 
this,” said Judge Taylor, is the testimony relied on by the 
defendant to show that it was honestly active in trying to secure 
an early granting of a patent.” Copious extracts were read from 
the decisions of the courts to show that it was the duty of the 
Patent Examiner promptly and without delay to have reported 
in the case, and either have ted or rejected the claim for a 
patent. While the application was pending the Patent Office 
officials were distinctly advised by these decisions what should be 
done, and that they did not do this showed conclusively that they 
did not wish to issue the patent, and the reason they did not wish 
to issue it was that the Company did not want it, notwith- 
standing its apparent anxiety for an eariy granting of the patent. 
In respect to the pa of the Bell Telephone Company in the 
long delay of the Berliner application in the Patent Office, it was, 
counsel thought, a case, not uncommon in human affairs, where 
duty pointed in one direction, interest in the other, —a situation 
in which the law applied to men a more rigerous standard of judg- 
ment than in any other situation in life. In such cases the E- 
sumption of the law was, not that the party would do his an 
against his interest. but that he would serve his interest first; 
if the event had been to his ad vantage and to the disadvantage 
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of the party to whom duty was due, the burden lay heavy 
upon him to show the integrity of his conduct by the clearest 
proof. It would hardly be claimed that no duty whatever toward 
the public rested upon the Bell Company in respect to the prose- 
cution of the Berliner application; that the company was entitled 
to Jay its plans and time its proceedings with a view only to the 
prolongation of its monopoly by the postponement of the issue of 
its patent. It was bound to take some notice of some rights of 
the public. and owed the public some duty in recognition of those 
rights. The foundation of that duty was to be sought in that 
fundamental principle of legal ethics. which is expressed in the 
maxim that every man is bound to enjoy his own in such manner 
as not to interfere with the like enjoyment of their own by others, 
and the measure of it was the degree of injury liable to follow the 
disregard of the duty. 


TAXING TELEGRAPH POLES IN ALABAMA. 


ANOTHER suit of national importance has been docketed in the 
Supreme Court of the United States. It is the case of the Postal 
Telegraph Company, plaintiff, in error, vs. the State of Alabama, 
and is an appeal from a decision of the United States Circuit 
Court for the middle district of Alabama, and involves the ques- 
tion of the right of the State to impose on the company a privi- 
lege tax of $500. together with a further sum of $1 for each mile 
of line which the company operates. The Postal company con- 
tends that the tax is a restraint on the use of the post roads of the 
| Soa States and an infringement on the legislative domain of 

ngress. 


A VAN CHOATE PRONUNCIAMENTO. 


Mr. S. F. Van Choate, of Boston, has issued a notice to every- 
body in general and to some of the electrical companies in par- 
ticular, that he controls by patent all multipolar motors and 
generators, as well as every electric street car now in use. Mr. 
Choate is too modest to live in Boston. 


A COLUMBIA LAMP INJUNCTION VACATED. 


The injunction granted the Edison Electric Light Company 
against the Columbia Electric Light Company to restrain the use 
of incandescent lamps, etc., alleged to contain infringements on 
the Edison patents, was vacated in the United States Circuit 
Court, Philadelphia, on June 12. 


THE CHICAGO EDISON Co. has brought suite against local users 
of infringing incandescent lamps, including the Star Electric 
Light Co., the Empire Electric Light Co., the Chicago Incandes- 
cent Light Co., and the Codperative Electric Light Co. 


THOMSON-HOUSTON REGULATOR.—The arguments in Chicago 
before Judge Grosscup on the alleged infringement of the regu- 
lator by the Western Electric Co. have been closed. The deposi- 
tions filed in the case make 50,000 words. 


RIGHTS OF ELECTRIC ROaDs DEFINED.—At Trenton on June 
12th a decision bv Chancellor McGill was filed important to elec- 
tric railways in New Jersey, as it defines clearly their rights rela- 
tive to the erection of poles on other people’s property and on the 
sidewalks. The case before the court was that of the Camden, 
Gloucester and Woodbury Electric Railway Company and the 
West Jersey Railroad Company. The latter company secured a 
temporary injunction against the electric company restricting it 
from crossing the former's tracks and erecting pales on its land. 
The court dissolved the injunction and says that electric roads are 
but a modified form of the horse-car system, and have the same 
rights and are under no obligations to pay extra compensation for 
the erection of poles upon abutting properties. As to the matter 
of speed and danger, the municipalities have power of regulation. 
Sidewalks, he says, are part of the highway, subject to the public 
easement. The placing of an electric pole immediately within 
the curb on the sidewalk is not an additional burden upon the 
land for which compensation may be required. 


GROFF TELEPHONE CoO. 


ARTICLES of incorporation have been issued at Springfield, III., 
to the Groff Telephone Company, the capital stock being fixed at 
$1,000,000. The incorporators and stockholders are Lucian C. 
Pottiger and Calvin Reem, of Pennsylvania. and J. F. Tabor, 
William Bussell and W. F. Bigelow, of this city, all of the stock 
except $500 being subscribed by Lucian C. Pottiger. It is not the 
purpose of the company to establish any manufactory here, but 
to confine its operations to the sale of the Groff telephone and the 
management of exchanges in small towns. 


New YORK ELECTRIC CLUB.—If sufficient subscriptions at $5 
a head can be secured, the club will have a commemoration din- 
ner on Thursday, June 21st, at 8 P. M. at the Imperial Hotel. 
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LETTERS TO THE EDITOR. 


COMBINED ADVANTAGES OF BUS AND SELF-EXCITING 


METHODS. 


ANY scheme, however ingenious, has no apology for its exist- 
ence if it does not accomplish the end sought. Mr. Van Nuis’ 
method of combining the advantages of both bus and self-exciting 
methods on analysis does not parimit the bus exciting of a dynamo 
on starting up, without introducing the danger of a high poten- 
tial discharge, and if Mr. Van Nuis will take the trouble to inves- 
tigate he will find that the station managers that adhere to bus- 
exciting methods claim that the principal advantage of this 
method is that of being able to bring a dynamo up to proper 
potential to throw in on the bus as soon as the engine is up to 

. This also is the principal point claimed for bus - exciting 
methods in my paper, read before the National Convention Wash- 
ington meeting. It is evident that Mr. Van Nuis's combined 
method falls short of the object sought. 

Mr. Potter’s method, illustrated in the issue of THE ELECTRICAL 
ENGINEER of June 13th, is certainly a practical solution of excit- 
ing compound wound dynamos. With this method applied to 
compound machines all the advantages of separate bus exciting 
can be obtained. 

I cannot see clearly how Mr. Van Nuis still claims that he has 
single pole apparatus on his board, when it is evident that the 
potential of the bus exists between two adjacent field switch ter- 
minals after his equalizer switch has been thrown. 

ALBERT B. HERRICK. 

JUNE 15, 1894. 


WOVEN WIRE BRUSH PATENTS. 


REFERRING to a communication from Alexander P. Trotter, 
dated London, May 25, 1894, and published in THE ELECTRICAL 
ENGINEER of June 18th concerning Woven Wire Brushes,” I 
beg to call attention to the fact that if anyone interested in the 
matter therein referred to concerning the broad U. 8. Patente on 
Wire Gauze Brushes will take the pains to examine the Patent 
Office Record of patent to Paget, No. 427,827, granted August 4, 
1891, it will be ascertained that he, Paget, invented and used wire 
gauze commutator brushes as early as July 4, 1884, thereby ante- 
dating the British Patent referred to by more than three months. 
KINTNER. 


New Ton City, June 14, 1894. 


INSPECTING THE NEW POSTAL TELEGRAPH BUILDING. 


The following is a memorandum of the invitations that have 
hea issued for the inspection of the new Postal Telegraph Build- 

Monday, June 18th —Telegraph & Telephone Cos., Electrical 
Mfg. Cos., New York Daily Papers, Prees Association, Electrical 
Papers and Magnetic Club. 

Tuesday, June 19th.—New York Electrical Society. 

Thursday, June 21st.—Resident members of the American 
Institute of Electrical Engineers, American Street Railway Assn., 
Association Edison Illuminating Co.'s, National Electric Light 
Assn. 

Friday, June 22nd.—Department of Electricity, Brooklyn 
Institute, Department Electrical Engineering, Columbia College. 

Tuesday, June 26th.—Commercial Travelers Club. 

Wednesday, June Nth.— Will be reserved for the personal 
friends of the employés of the Postal and Commercial Cable Co. 
and the tenants of the building. 


THE LEWIS ELECTRIC CO. 


THIS company organized to exploit the Lewis electric car light- 
ing system recently described in our columns has passed into the 
control of a syndicate in which Messrs. Drexel, Morgan & Co., are 
largely interested. The offices of the company have been removed 
to No. 80 Broadway. A car equipped on the Lewis system has 
been in operation on the Brooklyn Bridge for some time past, giv- 
ing much satisfaction and another will shortly be equipped. Mr. 
G. W. Moslin has been elected president of the company, with 
Messrs. E. H. Johnson, E. West, Jr., I. N. Lewis and H. E. Fan- 
shawe as directors. 


THE GRAY TELAUTOGRAPH. 


The Gray telautograph exchange in Lexington, Ky., of which 
brief mention was made in these pages some time since, is giving 
perfect satisfaction and, we understand, is commercially success- 
ful. This was the company’s first experiment in a public telauto- 
graph exchange, as progress has been made continuously while 
the instrument has been reduced to still greater simplicity and 

rfection. Another shipment of instruments is being prepared 

or Syracuse, N. Y., where an exchange is about to organize, and 
a demand for them is being created in all parts of the country and 
in fact in all parts of the world, including China. 
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INVENTORS’ RECORD. 


CLASSIFIED DIGEST OF U. S. ELECTRICAL PATENTS 
ISSUED JUNE 12, 1894. 


Alarma and Signals :— 


Pore 9 Telegraph System, C. A. Rolfe, Chicago, IIl., 521,188. Filed 
Rrecially adapted for fire alerms and intended to secure the acruracy of 
signala against the carelessness or ignorance of persons operating the boxes. 
Burglar Alarm. C. R. Hoopes. Ogonts, Pa., 521,289. Filed Apl. 5, 1804. 
Ap attachment for chain bolts. 


Batteries:— 


Mat ge . Battery, E. W. Jungner, Skara, Sweden, 521,168 Filed 
ch. 9, . 

A chain battery adapted especiallv for fire alarms. 
Riectric Batteru. F. Dubero and P. Mobrdieck, San Francisco, Cal., 521,260. 
Filed Jan. 15, 1804. 

A sea-water battery, adapted for the renewal of parts without interrupting 
the action of the battery. 


Clocks:— 


Electric Clock Winding Mechanism, A. E. Vidal and G. Hervieu, London, 
Eng, 521,806. Filed Sept. 30, 1892. 
An automatic system. 


Distribution :— 
18 of Electrical Distribution, T. J. Fay. New York, 521,436. Filed Feb. 


Claim 1 follows: 

In a multiple series system of distribution, the combination of a main gen- 
erating station, two main conductors leading therefrom, an intermediate or 
compensating conductor between the groups or sets of translating devices, 
two generatora connected fn series with each other and normally tending to 
augment the supplv of current to the mains, but so connected as to supply 
extra current to either group of translating devices which requires it in 
order to establish a balance between the two groups, and an electric motor 
driving both generators and supplied with current from the mains. 


Lamps and Appurtenances :— 


5 Lamp Socket, L. R. Peck, St. Johns, Mich., 521,822. Filed 
Flectric Are Light for Magic Lanterns, C. Beseler, J City, N. J., 681,862. 
Filed Mch. 16, 1894. es ß 
Arranved especially for the convenience of the operator in accurately ad- 
justing the light relatively to the condenser of the magic lantern. 

plex Electric Arc Lamp, G. F. Edens & J. B. Brewer, Xenia, Ohio, 821,- 
484. Filed Mch. 81. 1804. 


Relates to the trip-mechanlam. 


Measurement :— 


Apparotus for Measuring and Recording Electric Currents, W. Thomson 
(Baron Kelvin), Glasgow, Scotland, 521.80 1. Filed Feb. 8, 1893. 

A meter. Includes a fixed solenoid carrying a scale, a movable magnet 
carry ing an indicator, a yielding support for holding the magun normally in 
seven and position to be attracted by the solenoid; a registering 


Miscellaneous :— 


Core Attracting Solenoid, W. R. Michl, Wetter-on-the-Rubr, Germany, 621,- 
269. Filed Apl. 26. 1892. 

Designed to render the action of the solenoid ona moving core uniform 
throughout the excursion of the latter. The number of convolutions of the 
conductor varies in consecutive sectional portions of the solenoid from one 
end to the middle and then again to the other end. 


Railways and Appliances :— 
Contact Trolley, R. W. Hawkeeworth, East Orange, N. J., 521,168. Filed 
Mch. 15, 1894. 

A two pole trolley. 
3 5 Conductors, J. Herr, Philadelphia, Pa., 521,288. Filed 
y il, soa 
Especially designed for connecting a copper wire with a railway rail. 
8 Wire Finder, T. E. Gressel, Indianapolis, Ind., 521,811. Filed 


Has directing bars or guides adapted to be elevated or withdrawn. 
Conduit Supply System for Electric Railways, H. Alexander, New York, 
521.326. Filed Jan. 9, 1804. 

A conduit system employing a supply conductor. a sectional working 
conductor and electromagnetic devices for operating contacts. 
ace Circuit, L. F. Johnson, Poughkeepsie, N. Y., 521,412. Filed Apl. 7, 


For rallwav signaling. 
Automatic Electric Signal Lamp, J. R. Farmer, St. Louis, Mo., 521,485. 
Filed Apl. 9, 1594. 

A “right of way *’ signal for the junctions of electric railways. 


Switches and Cut-Outs :— 
Automatic Electromagnetic Cut-Out, L. T. Stanley, Brooklyn, N. Y., 521,428, 
Filed July 18, 1893. á za ' 
A fuse cut-out. 


Telegraphs :— 
re Telegraph, O. L. Kleber, Pittsburg, Pa., 521,170. Filed April 18, 


Transmita Morse signals and translates them into alpbabetica! letters and 
numerical characters, printing the latter. 
Telephones and Apparatua :— 
Magneto Telephone, A. Stromberg and A. Carlson, Chica III., 521,188. 
Filed Mch. 9, 1894. s EO AE 
A combined magneto telephone and magneto call box. 
re Telephone, W. L. Richards, Malden, Mass., 521,220. Filed Dec. 14, 
A transmitter of the class emploving a mass of finely divided carbon: the 
granular carbon is contained in a block of slate, which also contains a fixed 
electrode and a vibratory electrode. 
8 Switch, J. B. Smith, Manchester, N. H., 521,274. Filed Apl. 27, 


Oct. 


A positive device independent of springs or weighte, operated by suspend- 
ing and removing the hand telephone. 
Rusy Test for Multiple Switchboards, J. A. Wotton, Atlanta, Ga, 521,303. 
Filed Apl. 20, 1894. 
oo Transmitter, J.B. Smith, Manchester, N. H., 521,325. Filed Apl. 
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Av le resistance transmitter especially intended for long distance 
work. ploys a cup containing anely divided conducting material. a mul- 
tiple electrode made in sections, the alternate insulated layers of which are 
connected toge „ the cup being attached to the diaphragm. 

Call Recorder, W. F. Smith, San Francisco. Cal, 621, . Filed 


May 8, 1808. 

Mnploys a printing mechanism at the central station adapted to be opera- 
ted by 5 „ and intended to substitute a printed record for the ordi- 
nary ver 


PERSONAL. 


Mr. NikoLA TrsLa had the degree of LL.D. conferred upon 
him by Columbia College at the commencement exercises on June 
13th. It will be remembered that it was at Columbia College, in 
1891. before the American Institute of Electrical Engineers, that 
Mr. Tesla delivered the first of his brilliant series of lectures on 
his remarkable experiments with cu rents of high potential and 
bigh frequency. 


MARRIAGES. 


SARGENT—POOR. 


Ar the Cathedral Rectory, in Boston, on Monday, June 11, by 
Rev. Robert Neagle. George Nichols Sargent, of Melrose, Mass., 
junior member of the firm of Almon & Sargent, electrical engi- 
neers and contractors of Boston and New York, to Miss Alice 
Adelaide Proctor Poor, daughter of John A. Poor, Esq., of Al- 


bany, N. Y. 


MULDAUR-—SOUTHMAYD. 


AT noon on June 14, in Christ Episcopal Church, Elizabeth, 
N. J., Miss Caroline Theodore Southmayd, daughter of Jobn A. 
Southmayd. a retired New York merchant, waa married to George 
Barton Muldaur. A reception followed at the home of the bride’s 
parents. The groom is a son of the late Lieut. Muldaur, United 
States Navy, and is the associate editor of THE ELECTRICAL ENGI- 
NEER. 


HENRY—SCRIVENER. 


At St. Agnes Chapel, New York City, Dr. Bradley, officiating, 
Mr. Ira W. Henry was married to Miss Frances Scrivener, at noon, 
on the 6th of June, a large gathering of electrical and naval 
friends being present. Mr. Henry is the electrician and expert of 
the Bishop Gutta Percha Co. Capt. W. Wolcott Marks was his 
best man. The happy couple started on a trip to New Orleans 
and other Southern cities. Many handsome wedding presents 
were received. 


~ SOCIETY AND CLUB NOTES. 


THIRD DINNER OF THB ELECTRIC POTENTIALS,” BOSTON. 


Tue third dinner of the Electric Potentials was held at Young’s 
Hotel, Boston, on Wednesday evening the thirteenth inst., Presi- 


dent C. W. Holtzer, presiding, when Mr. I. H. Farnham delivered 


a most interesting and instructive address on the Electrolysis of 
Pipes and Cables,” illustrated by about fifty stereopticon views. 
There was a Jarge attendance of the members. and fifteen appli- 
cations for membership from well.known electrical engineers of 
Boston were presented and acted upon. The association is now 
an assured success and in the fall when the quarterly dinners 
will be resumed it is anticipated thut the membership will be 
very largely increased, and that papers on subjects interesting 
to the electrical profession will presented. Mr. Farnham's 
address based on his recent Institute paper, was greatly enjoyed 
by all, as it was given without notes and in an easy intelligible 
manner, which brought conviction to the minds of all bis hearers. 

Afterwards an informal discussion took place as to the methods 
of conducting the affairs of the Electric Potentials, and it was 
heartily recommended to continue the dinners, have interesting 
papers on each occasion, and in every way to make the Society as 
pleasant socially and instructive scientifically, as lay in the power 
of the Committee. Every member was cordially invited to work 
in conjunction with the committee. and any suggestions for meet- 
ings or entertainments will be gladly received, and get careful 
consideration. This is the last dinner for the season, and a most 
enjoyable evening was spent. It is to be hoped that early in the 
fall when the meetings resume, even more interest will be de- 
veloped. All connected in any way with the electrical profession 
are eligible for membership, and the small initiation fee and 
annual dues put it within the reach of everyone. 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


110-VOLT BELL OF THE ELECTRIC BELL AND 


RESISTANCE CO. 


5 5 to aren if the 
ency o years to dispense, 
sible, with primary batteries and to ras 
the regular 110-volt, or other high volt, 
circuits in hotels, dwellings, offices, etc., 
and it will not be a matter of surprise to 
them, therefore, to find that the Electric 
Bell and Resistance Co., of 46 Lawrence 
street, Newark, N. J., are now making a 
bell, herewith illustrated, to go on cir- 
cuits of from 50 to 500 volts, either direct 
or alternating, without external resist- 
ance. The novel features in these bells 
consist in winding a new high resistance 
conductor on the outside of the magnet 
coils and so connecting it that there is no 
inductive spark at the armature contacts. 
As the bells are wired up like ordinary 
lamps, and have cut-outs in circuit, the 
number of wires used in a building are 
diminished and the fire risk is lessened, especially as the bells will 
ring in the case of a cross with another circuit or a ground. The 
bells are mounted on bases of marbleized slate and present a very 
handsome, trim appearance. They are made in sizes of from 21 
to 12 inches, in vibrating and single shape forms, and much larger 
sizes can also be had. e company are also the manufacturers of 
high resistance coils for any purpose where the carrying capacity 
does not exceed 1.5 amperes. 


NEW GENERAL ELECTRIC COAL CUTTER. 


We illustrate here a new electric coal cutter which has 
jest been designed and perfected Sy ho General Electric e 
t is known as R. B. 40” and is of the rotating bar type. It 


— 


ar 
5 


consists principally of a bed frame of two steel channel bars firmly 
braced. Mounted upon and engaging with this bed frame is a 
sliding frame similarly braced consisting of two steel bars, at the 
rear end of which is mounted an iron-clad multipolar electric 
motor communicating power to the feed and driving mechanism. 
The front end of this sliding frame carries the cutter bar, into 
which the cutters or bits of tool steel are held by set screws. 
When the cutter bar is revolved, these cutters or bits cover its 
entire face. The bar is driven by an endless chain, and as it is 
revolved, is advanced by the feed mechanism into the coal or other 
material to be cut, to the desired depth, and the cuttings are 
brought out to the face of the coal by means of cleaner ekain 8. 
This machine is operated by two men; one in charge of the 
machine and the other as a helper. A carriage is furnished with 
the machine which enables it to be handled with ease. The 
machine is taken into the mine on this carriage and run into the 
room to be undercut. It is then placed on two skid boards in front 
of the coal at one side of the room or entry to be undercut, and is 
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fastened firmly by means of the front and rear jacks which are 
placed against the face and roof of the coal. ese prevent the 
machine from moving when in operation. The power is then 
oes on by the machine runner, and the machine proceeds to its 
wor e 

The cutter bar, which is revolved by an endless chain, is fed 
forward to a depth of five or six feet, according to the size of the 
machine. The usual length of the cutter bar is 89 inches, but 42 
or 48 inch bars can be where the cutting is not too hard. 
When the full depth is reached, the feed is thrown off, and by 
means of a reverse lever the cutter bar is withdrawn to its starting 
point and automatically stop This completes the cut, and the 
machine is moved over the length of the cutter bar used and 
another cut made in the same manner. This is continued until 
the entire width of the room or entry is undercut, after which the 
machine is again loaded on the carriage and taken into another 
room. 

The cuts are made in the short space of time of from four to 
six minutes. The amount of coal undercut or the lineal feet face 
for each machine depends upon the quality of the coal and the 
skill of the man handling it. 


ANOTHER INVENTOR OF THE TELEPHONE. 


THOSE of our readers who have all along believed that Prof. 
Bell was the original inventor of the speaking telephone, or per- 
haps Dr. Gray, and that Blake or Berliner or Reis were the 
ponen in the microphone field will be somewhat surprised to 
earn that the honor o sarng made the first saad Dare is now 
claimed by Dr. R. D’Unger of the D’Unger Long Distance Tele- 
phone Company at Chicago. 

The Doctor states that as early as Jan’y 29th, 1869, he filed a 
caveat for his Electro-Medical Music Box,” and that in 1879 a 
pair of small musical boxes were insulated according to the 
claims in the caveat and perfect speech was had from them. 

The gist of the doctor’s invention consists, as he explains, in 
the fact that by taking two ordi Swiss musical boxes and 
insulating the harp plate and frame from the cylinder carrying 
the note pins and connecting the two instruments by means of a 
wire carrying an electric current, not only the musical impulses 
of one of the boxes will be transmitted to the other, but that artic- 
ulate can also be sent over the wire. 

Although the doctor makes the above claims and insists that 
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he had a talking machine several years before Prof. Bell and also 
before Elisha Gray’s harmonic telegraphs were known, he makes 
no claim that he is the discoverer of the art of telephony, but 
accords that honor to Charles Bourseul, of Paris, France, who in 
1854 told in plain words how a telephone could be made and 
what it could and would do. 


THE AMERICAN MANUFACTURING & ENGINEERING COMPANY. 


THIS company, whose offices are now located at 148 Liberty 
Street—Central Building—are the agents for New York and 
vicinity of the Donaldson-Macrae storage battery. They are also 

ts for the Ries and Scott fan motor, for the States of New 

ork and New Jersey. These two specialties go very well together, 

and the General „Mr. William M. Miner, reports a grat- 
ifying increase in orders and inquiries. 
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THE KENNELLY COMBINATION GALVANIC AND 
FARADIC ADAPTOR. 


One of the most urgent inquiries of the progressive physician 
of to-day is for an instrument which he can use with the Edison 
110 or 120 volt direct current for all the varied forms of electro- 
therapeutic treatment with absolutesafety to the patient, and at the 
same time be able to graduate and control it within the finest 
limits, and also accurately measure the strength of the current he 
is employing. Such an ap tus is here illustrated as ies 
by Mr. A. E. Kennelly, with a special view to fulfilling all these 

uirements. 

t oonsists of a hard rubber cylinder, upon which is wound in 
suitable grooves, cut on the face of same, several hundred feet of 
german silver wire, having a very high resistance. 

Near the end of the cylinder on the left, very high resistance 
carbon blocks are introduced into the circuit, making the total 
resistance about 88, 000 ohms. This rehostat is regulated by the 
sliding contact which travels along the two rods above and par- 
allel with the cylinder. 

A 16 c. p. lamp is placed in circuit with each of the 5 
wires to proteot effectually the patient and apparatus should a 
short circuit occur on any part of the electric light circuit. 

A third lamp, shown in the‘extreme right, provided witha key, 
is arranged in shunt with the rheostat. hen the key is turned 
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When first put in operation, the secondary coil always moved 
to the extreme right, so as to leave the primary uncovered, 
the strength of the current being. increased by slowly moving it 
towards the left, so as to finally cover the pri ail. 

The current in the primary, on the contrary, is at a minimum 
when it is entirely covered up by the secondary coil, which in this 
case, must be short circuited by a switch provided for that pur- 
pose, and it is increased by sliding back the secondary coil to the 
right. ` 

When the switch at the back of the pole changing switch is 
turned on, and the vibrator set in motion, the current from the 
galvanic binding posts is now of a pulsating character, as the 
primary of the faradic coil is superposed on the 2 galvanic 
current, thereby producing the pulsating current as described by 
Dr. de Watteville. The strength of these two combined currents 
is controlled by the rheostat in the ordinary way. 

It is thus possible to obtain for this instrument, Ist. The direct 
galvanic current of 120 volts. 2nd. The direct galvanic current 
of 60 volts. 8rd. The pri faradic current capable of 6 varia- 
tions, depending on the number of sections of the secondary coil 
that are short-circuited. 4th. The six secondary faradic currents, 
all of which manifest distinct characteristics. 5th. The primary 
faradic current superposed on the 120 volt galvanic current. 6th. 
The primary faradic current su on the 60 volt galvanic 
current. The instrument is handsomely mounted on a polished 
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KENNELLY COMBINATION GALVANIO AND FARADIC ADAPTOR. 


on, the voltage of the galvanic current is reduced to 60 volts. 
With this shunt in operation, and all the resistance of the rheostat 
thrown into the circuit by moving the sliding contact to the ex- 
treme left, a current of one milliampere is obtained when the 
binding posts are connected together by a short piece of wire, i. e., 
short-circuited. On moving the sliding contact to the right, the 
resistance is very gradually diminished, and the current corres- 
pondingly increased. This finely graduated current is required in 
some cases, where a very slight irregularity in the current would 
produce a shock to the patient. hen a stronger current is re- 
quired, the lamp is cut out by turning off the key and the current 
is used unshunted. 

The well-known Kennelly milliammeter is mounted on the base 
on the left, the pole changing switch is placed in the middle of 
the board, while on the right is shown the faradic coil, which is 
also operated by the street current. 

This is of the Du Bois-Raymond type, the secondary being 
wound upon a separate spool, removable at will. This seconda 
winding consists of 18 layers of No. 84 wire, having a total length 
of about 1,800 yards. The winding is tapped in 6 places, so as 
to divide the coil into 6 sections, each section consisting of 8 layers 
of wire, the whole being connected in series. By this arrange- 
ment 8, 6, 9, 12, 15 or 18 layers of secondary winding can be used 
as required, by moving the switch shown at the end of the coil. 

Each section produces an entirely different sensory effect, the 
current in the first section being very stimulating, whereas the 
current in the sixth section is of a very pleasing character and 
produces a sedative effect, the character of the current in the 
other sections being intermediate between the two extremes. 


quartered oak case and enclosed in a bevelled plate-glass case, 
provided with a lock. 


ROYAL ELECTRIC co. 


THE Royal Electric Co., of Peoria, III., have recently issued a 
handsome catalogue of their apparatus for arc and incandescent 
lighting. Cuts are shown of their alternator, exciter, switch- 
board, transformers and direct current dynamos and motors. The 
alternator is built without revolving armature or field coils, The 
part that revolves is composed simply of substantial, laminated 
sections of high-grade iron. The transformers are neat, simple 
and efficient, and range in size from 5 to 100 lights, while the 
alternators range from 500 to 3,000 lights. 


WOTHERSPOON & EVANS. 


The above firm has been formed to an on the business of 
consulting and supervising engineers, with offices in room 828, 
No. 186 Liberty street, New York City. The members are H. H. 
Wotherspoon and Wilbur F. Evans. The former is a graduate of 
Columbia College, School of Mines, and was formerly in the 
Inspection Dept. of the Edison Elec. Ill. Co., of New York, and at 
one time superintendent of the Empress Josephine gold and silver 
mine in Colorado. Mr. Evans is a Cornell graduate in mechanical 
engineering and was formerly electrician for the Safety Insulated 
Wire & Cable Co. The firm will pay spona attention to contract 
and consulting work, and the testing of cables. l 
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CELL OF THE ELECTRIC POWER STORAGE 
COMPANY. 


We illustrate herewith a very interesting form of Planté 
storage battery recently put upon the market by the Electric 
Power Storage Co. of New York city as the result of original 
work and prolonged investigation. The cut shows the peculiar 
method of folding up the lead strip, and, as will be observed, an 
enormous active a i is thus obtained; while certain features 
are also embodied in the battery which permit of rapid, economi- 
cal and efficient charging. The construction of the electrodes is 
such as to give them great strength and solidity, and ability to 
withstand shock. The plates do not buckle and they can very 
easily be handled and assembled, as well as connected up with the 
exterior circuit. Owing to the unusually large surface, rapid dis- 
charge does no injury. It is said that the weight of the cell 
averages about 30 per cent. less than that of others of 5 
ing capacity. The internal resistance is exceedingly low, being 
less than . 0001 of an ohm. The cell does not suffer from over- 
. charging and its drop in E. M. F. on open circuit is veryslight. A 
trialof the battery, recently reported, was the connection of a group 
rated to deliver current sufficient for forty lamps, on a bank of 
100 lanſpe, without any damage to it, and with efficiency. 

These and other qualities and features have made the manufao- 
turers of the cell very confident of its merit and of its success in 
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the exacting field of storage battery work, whether for lighting, 
operating street cars, propelling launches, driving fans or any 
other operation. 


ACROSS THE OCEAN IN A SECOND. 


THE result of the Derby race was received by the United Press 
from the office of the Direct United States Cable Company just 
one second after it was filed in London. 


A FORT WAYNE PLANT FOR GENESEO, N.Y. 


TEHE GENESEO GASLIGHT COMPANY has concluded a contract for 
a complete electric light plant with W. J. Morrison, State agent 
for the Fort Wayne Electric pany The Don will con- 
sist of a 60-light Wood arc and a 750-light Wood alternator. The 
lights have to be in operation by October ist. A Corliss engine 
will be used and the plant will be one of the finest in Western 
New York. Alex. Wyness of Batavia has been engaged as general 
manager and superintendent by the gas company. r. Wyness is 
a practical gas engineer as well as an electrical engineer. He has 
had charge of the Batavia, N. Y., Consolidated Gas & Electric Co. 
for the past four years, and is now installing a munici pans at 
Batavia for the Fort Wayne Co. His contract with the egeo 
Co. is for five years. 
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SCHULTZ GROOVED.SABLE RAWHIDE BELTING. 


ALWAYS on the alert to keep up with and to anticipate the de- 
mands of station managers, the Schultz Belting Co., of St. Louis, 
Mo., have just brought out their patent grooved sable belting 
illustrated in the accompanying engraving. The object of this 
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SCHULTZ GROOVED SABLE RAWHIDE BELTING. 


type of belt is to prevent the air cushion, so annoying and so 
wasteful of powe in high speed driving. The air readily finds its 
way into and escapes through the grooves, leaving the strength of 
the belt unimpaired and, if anything, increased at the ves 
which are kept clean by the constant rush of air through them. 

The new belt is ae A of the same material as that which has 
been so successfully employed by the Schultz Co., consisting of a 
rawhide tanned only at the surfaces, instead of all the w 
through, thus retaining an interior of rawhide of great . 
and durability. 


NEW ENGLAND NOTES. 


ELEOTRIO HEATING.—A bill to allow cities to furnish electric 
current for heating has been passed by the Massachusetts House 
of Representatives. 


Cor Brass Mra. Co.—The new boiler house for the Coe Brass 
Mfg. Co., at Torrington, Conn., will be built by the Berlin Iron 
Bridge Co., of East Berlin, Conn. 


WORCESTER, Mass.—Ordinances have been prepared for the 
control of electrical wires and providing for the appointment of a 
supervisor of wires by the Mayor. 


THE Day-MOBERY ELECTRIC Co., of Boston, have removed 
from their old quarters at 54 Pearl street, to much larger and bet- 
ter accommodations at 185 Franklin St., where they will continue 
the manufacture of the Jupiter storage batteries and other 
specialties. 


THE NEw YORK INSULATED WIRE Co., have removed their Bos- 
ton offices from 182 Summer St., to 184 Congress St., where Mr. 
Walter S. Barker will continue as selling agent, and a full 
line of the well-known Grimshaw wires, cables and tapes, and 
the Vulca wire ducts and bushings. | 


Mr. F. A. SCHEFFLER, who has been connected with the Stirl- 
ing Company for the Jast year as its sales agent in New York, has 
one to Boston where he will co-operate with Mr. J. Bradford 
gent, the New England representative of the Stirling Soran 
in his efforts to bring the Stirling more prominently before the 
steam users of that section. Mr. John MacCormack, who is very 
well and favorably known to the boiler trade throughout the East, 
succeeds Mr. Scheffler as Manager of the New York office of the 
Stirling Company. 


THE HicgHaM ELECTRIC Co., of 164 High street, Boston, an- 
nounce that they have commenced the manufacture of arc lam 
for incandescent circuits, and have leased a large and commodi- 
ous factory for that purpose. Mr. Higham claims to have an arc 
lamp that will distance any competitors, having entirely elimi- 
nated all necessity for a dead resistance in the lamp, thereby dies 
ting 95% of the total energy usefully in the lamp. This result is 
achieved by the use of an induction coil outside the lamp which 
consumes 5% of the energy, and it is claimed that as much as 92% 
of the total energy is given out at the arc. Professor Hooper has 
made several tests of the Higham lamp, and states that two-thirds 
of the power usually wasted in other lampsin the dead resistance, 
is saved by the method used in the 8 The lamps can be 
seen in operation at any time in their office in Boston. 


SOUTHERN NOTES. 


Mr. J. F. MORRISON, Baltimore, has been made a party to the 
big attachment by the General Electric Co. on the property of the 
Fort Wayne Electric Co., the i be being to get hold of any 
Fort Wayne property there might be in Maryland. 
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WESTERN NOTES. 


Mr. M. E. Barr, of the Eddy Elec. Mfg. Co. has been here in 
the West in the interest of the company’s Western trade. 


Mr. Maurice E. Barra, superintendent of the National Elec- 
tric Co., Eau Claire, Wis., paid a short visit to Chicago last week. 


THE SIMPLEX ELECTRICAL Co. have opened a Chicago office at 
1187 Monadnock Block, in charge of Mr. H. R. Hixson as Western 
manager. 


THE BEACON Vacuum PUMP AND ELECTRICAL Co. are now 
represented in the West by Messrs. T. O. Rafferty & Co., 3283 Dear- 
born street, Chicago. 


ROTH & Ecx, , report an increasing demand for their 
latest type fan motors. They are handsomely gotten up and are 


claimed to be very economical. 


WATSONVILLE, CaAL.—Mr. Howard V. Trafton has the contract 
for a city fire alarm s „ for which the city leases 14 boxes 
from Mr. Trafton for a term of 8 years. | 


THE CENTRAL ELECTRIO COMPANY, Chicago, are fitting up an 
elaborate switchboard in their store, showing a complete line of 
Interior Conduit Switchboard appliances. 


OsBuRN BROS., Chicago, who some time ago started in the elec- 

trical supply businees have already ‘found it necessary to hire 

and more convenient quarters, and have just moved to 804 
Dearborn street. 


Mr. REID CARPENTER, president and gen’l manager of the 
Card Electric Company, Mansfield, O., was in Chicago last week 
concluding ments with Mr. J. Holt Gates, whereby the 
latter will act as Western representative for the sale of that com- 
pany’s street railway motors. Mr. Gates reports the sale of 17 car 
equipments as a starter in that line. 


THE NORTHERN ELEOTRIO RAILWAY, Chicago.—The ordinance 
ving franchise to this company, covering several streets in the 
th vard; was favorably reported to the city council by the com- 

mittee and that part of the city has a fair chance of getting rapid 

transit. The original ordinance had several jectionable 


features which, however, were eliminated by the committee. 


THe WALLACE ELECTRIC Co., Chicago, are now carrying a 
most complete line of fan and larger ventilating motors adapted 
to all circuits, and with the summer season right on us they 
report a gratifying demand for goods of that kind. In addition 
to motors suitable for use on regular commercial circuits, they 
offer a small fan motor and battery outfit for places where no 
other circuit is available. 


THE ELECTRIO APPLIANCE COMPANY are doing a rushing busi- 
ness with the Meston alternating fan motor notwithstanding the 
fact that the cool temperature been rather against that elec- 
trical appliance. Hot weather is sure to come, however, and at 
least some of the trade believe in being prepared for it when it 
does come, instead of having to take their chances with tne rest in 
the rush. The Appliance Company are also exhibiting a line of 
the Carpenter electric heating and cooking appliances in their 
3 street show windows, which are attracting considerable 
attention. 


THE CREAGHEAD ENGINEERING Co., 296 Plum street, Cincin- 
nati, O., electrical engineers, contractors, etc., have issued a very 
handsome catalogue of their electric railway overhead line ma- 
terial. It includes their line insulators, curve insulators, pole 
bracket insulators, car barn, mine and bridge insulators, goose 
neck curve insulators, trolley section insulators, adjustable 
pole brackets, overhead frogs and switches, overhead c 
pins, lag screws, brackets, eye bolts, ratchets, glass insulators, 
station and line switches, span wires, insula wires, trolley 
wires, Garton lightning arresters, Wurts arresters, arc lam 
pulleys, and other specialties and appliances. Prices are qu i 
with a full set of cipher words for ordering by telegraph. 


NEW YORK NOTES. 


Tur Lona IsLAND RY. are equipping a 
with the Johnson block signal system. It will first be constructed 
as far as Jamaica, and probably extended later. Ideal” insula- 
pen Mia a id ee a d for the first part of the 
work. 


THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY Co., 
of Buffalo, have just moved their factory into larger and better 
quarters, and are now fully pre to take care of and execute 
promptly all orders entrusted to them, for the lines of goods with 
which they are identified. 


THE Fort WAYNE ELEOTRIC CORPORATION has already ripped 
ite offices out of 44 Broad street, and has established i at the 
old-time headquarters, 115 Broadway, where once again the 

resident, Mr. R. T. McDonald, will be glad to see his friends and 
ose of the Company, when he is in town. 


rtion of their road 


THE ELECTRICAL ENGINEER. 


[Vol. XVIL No. 320. 


THE WESTERN UNION TELEGRAPH Co. has earned and will ay 
its regular quarterly dividend of 1M per cent. It has ourtal 
expenditures, but has wisely refrained from cutting the wages of 
the operators. 


Mr. W. A. Val, who closed out recently his interest in a 
number of valuable electrical specialties, has now joined the 
ranks of the American T ph and Telephone Co. Byg long- 
distance Company), and hereafter devote his energies to that 
important field, in which he is already well known, as an old 
telephonist. 


Mr. WALTER K. FREEMAN, of 186 Liberty St., has closed a con- 
tract with the Gold Bluff Mining Co., Downingville, Cal., for one 
85 K. W. compound wound direct current generator, one 85 
H. P. iron-clad hoist, one 5 H. P. triplex pump and one 8% K. W. 
compound wound dynamo and fixtures for a special lighting 
plant. This is an addition to a 200 K. W. outfit for the stamp 
mill purchased by Mr. Freeman last March. 


THE UNTED States Heap-Licut Company, of Utica, N. Y., 
has purchased of M. M. Buck & Co., The Dayton Man 
Co., Kelly Lamp Co., Steam Gauge & Lantern Co., I. A. Williams 
& Co., and The Adams & 8 Aücht machinery, a ` 
patterns, etc., constituting t head- business, together 
with thirty-two letters patents and a number of applications for 
patents, covering standard devices for illuminated numbers and 
signals in head-lights and other desirable improvements. 


BROOKLYN, N. T. — Franchises have been granted in Brooklyn 
to the State Electric Light & Power Co. and the Kings County 
Electric Light & Power Co. Each company is to pay the city 

a 4 755 and 1 per cent. of the receipts, Noah L. 
Cocheu is president of the State Co. and M. L. Towns president 
of the Kings County. The Topo reo at La has vetoed a 
resolution by which the Board of Supervisors been authorized 
to make a contract for telephones to be put in the houses of the 
Commissioners. 


THE CENTRAL ELECTRIC HEATING Co., Have meyer Building, 
this city, have just issued a very dainty and pithy little brochure 
or leaflet, giving details as to alaro variety of their cooking and 
heating apparatus. It is a treatise on the art in brief, and is so 

rettily illustrated that almost everybody into whose hands it 

alls will be tempted to read it through. Such a pamphlet must 
greatly stimulate inquiry, and we all know that goods talked 
about are half sold, needing little further effort to win over the 
purchaser. There is still so much pioneer work to be done in the 
electric heating and cooking field, in the education of the public, 
we cannot too strongly recommend our readers, especially those 
who are central station men, to do all they can to put this leaflet 
in extensive circulation. We may add that it is printed by the 
Bartlett Co.—which tells all that is neceasary as to its artistic 
merits. 


PHILADELPHIA NOTES. 


THE MILLER ELECTRICAL Works, of 4 No. 5th St., have 
secured the agency for Philadelphia for the Garton-Daniels light- 
ning arresters so favorably known among thetrade. The Miller 
Co. are about to bring out a line of all copper quick break knife 
swift switches, and several other electrical specialties. 


QUEEN & Co., Philadelphia, have placed upon the market a 
new tachometer for measuring the instantaneous velocity of 
shafts. This measurement being of great importance they have 
given a great deal of time to the production of an instrument 
which should obviate troubles in pre vious designs. The portable 
tachometer, reading from 40 to 8,000 revolutions per minute, is a 
particularly valuable instrument. Three spindles are geared to 
the rotating parts, each having a separate scale on the dial so that 
the instrument is direct reading throughout its range. A detach- 
able joint is supplied with an end slightly fiexible, transversely 
fitting any of the spindles. The flexibility acts as a saf 
against breakage, in cases where the tachometer shaft is not 
applied exactly parallel to the shaft whose speed is to be meas- 
ured. The scales are uated from 40 to 200, 120 to 600 and 600 
to 8,000. A full description may be obtained by writing to the 
makers. 


CANADIAN NOTES. 


THE NIAdARA FALLS POWER Co. has now closed its contract 
with the Canadian authorities, and its Canadian branch will at 
once proceed with the excavations under Queen Victoria Park. 


THE BaBOOCK & WILCOX Co.’s Canadian headquarters have 
been removed from Deseronto, Ont., to 415 Board of Trade Build- 
ing, Montreal. Mr. E. C. French is general agent for Canada. 


tF Departmental items of Electric Light, HMectric 
Railways, Electric Power, Telegraph, Teephene, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., will be found tm the 
advertising pages. 
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ELECTRICAL RESONANCE AS RELATED TO THE 
TRANSMISSION OF ENERGY. 


— 


U interest is being taken at the present time 
in the subject of electrical resonance; and the 
possibility of taking advantage of this con- 
dition in the use of electrical apparatus, es- 
pecially in the transmission of energy, has 
been discussed, and some of the conditions necessary to 
its successful employment have been pointed out. The 
conditions of electrical resonance itself have been investi- 
gated analytically and many 8 results have 
been derived by various writers; and Dr. Pupin in a 
lecture before the American Institute of Electrical Engin- 
eers in May, 1893, gave a most clear and beautiful 
popoia exposition of the subject. In this lecture Dr. 

upin made most excellent use of mechanical analogies, 
and demonstrated his deductions by a series of very suc- 
cessful experiments. In this discussion Dr. Pupin confined 
himself to the conditions necessary to establish resonance and 
the effects produced when the circuits were properly tuned. 
He did not attempt to discuss the question of taking 
advantage of resonance in the electrical transmission of 
energy. f 

In a series of articles by Mr. F. W. Dunbar now (May, 
1894), appearing in the Hlectrical World, it is shown b 
mathematical analysis that when a circuit is tuned to uni- 
son with a source of alternating E. u. F. a greater current 
may be transmitted to a distant point by a given k. M. F. 
than when the circuit is not sotuned. Although Mr. Dun- 
bar states that his results indicate that copper may be 
saved in lines used for the transmission of energy, by tun- 
ing them in unison with the source, he does not point out 
how the condition of resonance upon the line is to be util- 
ized for the transmission of energy or what will be the 
effect upon the line when the conditions of resonance 
obtain. 

In what follows I propose to consider the subject entirely 
in the light of mechanical analogues with which every 
student of physics is familiar, and shall try to point out by 
reference to familiar experiments with vibrating bodies 
just what we may expect when we attempt not only to 
maintain by resonance a given current upon a circuit, but 
also what conditions must be fulfilled and what results will 
follow when we attempt to transmit energy to a distant 
point. 

I ought, perhaps, to apologize for treating the subject 
in the extremely elementary way I have adopted, but the 
principles of the transmission of vibrating motion, and the 
various phenomena connected with it, the formation of 
stationary waves, the relation of a periodic force to the 
motion prodaced by it, are so outside our ordinary experi- 
ence and involve such entirely new sets of ideas and new 
trains of thought, that I believe many readers will be glad 
to start at the foundation principles. I have, therefore, at 
the risk of appearing diffuse, detailed at some length the 
elementary phenomena connected with the foundation of 
stationary waves. 


JUNE 27, 1894. 
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In Mr. Dunbar’s articles he frequently compares a non- 
resonant circuit to a light, slack string in which the wave 
impulses rapidly die away, and, as he says, “are absorbed 
by the string and their energy dissipated in the form of 
heat.” This does not seem to me a fair comparison. A 
slack string does not absorb any considerable amount of 
energy, nothing like what is absorbed by the same string 
tuned to unison with the exciting source, because it is 
impossible to impart to it so great an amount of motion. 
The familiar experiments of Melde, in which the laws of 
vibration of strings are illustrated by the use of tuning 
forks as the vibrating source of energy, will illustrate this 
point. So long as the string is out of unison with the 
fork, either from being too slack or too tense, the vibra- 
tions of the fork die away very slowly, but as the ten- 
sion of the string, or its length, is varied to bring it 
into unison with the fork, the string will, when the uni- 
son point is reached, suddenly assume a vibration of wide 
amplitude and the fork will be very quickly brought to 
rest. So long as the string is out of unison its motion is 
small and it absorbs very little energy. When in unison 
its motion is large, it quickly consumes the energy stored 
in the fork and brings it to rest. The energy of the fork 
is not transmitted, it is simply absorbed and dissipated in 
consequenee of the great Nele at the antinodes of the 
string due to the wide amplitude. Dr. König, the well - 
known investigator and manufacturer of acoustic appara- 
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tus, once told me that some one had discovered and com- 

lained to him that the resonant boxes on which his tuning 
forks were mounted were not in exact unison with the 
forks. “ But,” said Dr. König, “if I made them in exact 
unison the air would rapidly absorb the vibration, the fork 
would be quickly brought to rest, and then they would 
complain that my forks were not well going.” 

So in a non-resonant electric circuit fed from an alter- 
nating source, a given current may be maintained by a 
given k. M. F. Tune that circuit to unison with the source 
without changing its resistance, a sudden increase of cur- 
rent will occur, accompanied by an increased absorption of 
energy, not because energy is transmitted, but because it 
is absorbed and dissipated by the circuit. 

Let us now consider the case of the transmission of 
energy for some useful purpose. A vibrating string might 
be used to transmit energy by connecting it at an antinode 
to some device by which motion could be imparted to a 
machine. In Fig. 1 let a n c be a string attached to a fixed 
support at c, and at a connected to some source of energy 
capable of maintaining a constant vibration in the string. 
Let the point B be connected to a crank p in such a way that 
the vibration of the string causes the shaft E to revolve. 
It is supposed that the vibration is maintained by properly 
timed impulses at a where the motion is very small com- 
pared to the double amplitude B F at the antinode. It is 
plain that the mass of the string must be such that its 
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inertia is sufficient to more than supply the force required 
to revolve the shaft k. That mass must be assumed, 
therefore, not only with reference to tuning the string to 
unison with the source of energy at 4, but with reference 
to the work to be done. It is plain, also, since energy 18 
force multiplied by the space through which it acts, that 
whatever force is exe by the string over the space B F 
to revolve the crank, a force greater in proportion as the 
movement is smaller must be applied to the string at a to 
maintain the motion. 

Again, suppose the string to be divided by a node in the 
middle as in Fig. 2. The energy imparted to the revolving 


shaft from the point B must now be transmitted from a 
through the node x. But since & is a place of compara- 
tively small motion the force exerted there must be pro- 
portionally large. The connection to the crank might be 
made from the node x and the power transmitted by 


d ll motion that 
means: of ‘the: large, Loree: “and: amal motion: tat :0cene: round the system of pipes and returns to the starting 


there. 

Consider now the apparatus represented in Fig. 3. Let 
the cylinders and connecting tubes be filled with an elastic 
fluid. Suppose the piston in d to have a reciprocatm 
motion. It will alternately compress and rarefy the- flui 
atc pF Ek and the piston u will be subjected to varying 
pressures tending to move it in synchronism with d. The 
apparatus is a transmission system in which G is the gener- 
ator and m the motor and c D F E the conducting circuit. 
If we assume the fluid to be perfectly elastic and that no 
loss occurs from the compression and rarefaction, the only 
loss in transmission is that due to friction in the connecting 


ipes. ä 

: Now we can assume for this apparatus such a fluid, of 
such a mass and elasticity, that for a certain period of 
vibration of the piston e the fluid in the pi es C D and EF 
would tend to vibrate in the same period like the air in an 
organ pipe, with a node in the middle, as shown by the 
dotted lines at a and B. In order that energy may be 
transmitted under such conditions it is necessary that the 
fluid should have such a mass that it may in virtue of its 
inertia absorb the energy of the generator and then deliver 
it to the motor. It is no longer merely a medium for the 
transmission of pressure, but a medium for the absorption 
and redelivery of energy. Asin an organ pipe, the nodes 
A B are places of comparatively little motion, the fluid on 
opposite sides of a and B moving in opposite directions, as 
shown by the arrows. Only at the ends of the pipes near 
the cylinders is the motion as great as in the non-resonant 
pipe throughout its whole length. The loss from friction 
in the resonant pipe is, therefore, much less and the system 
of transmission is much more efficient. But since the 
energy must be transmitted through a and s there must 
come with the diminished motion a corresponding increase 
in pressure. If the motion at a is one-tenth as great as 
near the ends at c and b, the force or pressure exerted at 
A must be ten times as great. 

But now the question arises, if the pipe is strong enough 
to bear the pressure to which it is subjected at a, why may 
it not bear that pressure throughout its length, and then 
why not discard the condition of resonance, use the high 
pressure and small motion 5 the length of the 
pipe, and so reduce the friction losses all along the pipe 
to the value they previously had at the nodes? In 
short, the power transmitted by a belt, a cord, a fiuid, 
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is the product of two factors, force or stress, and veloc- 
ity. if one is diminished the other must be increased. 
In transmission by means of a fluid, as in the case we have 
considered, friction losses may be reduced by reducing the 
velocity and increasing the pressure to the highest practi- 
cable limit, and the least loss from friction will occur 
when the highest practicable uniform pressure and the 
lowest velocity is used throughout the length of the pipe. 
For, if a variable pressure is used, its mean value will be 
less than (since its maximum value can only equal) the 
constant pressure that might be employed, and the mean 
velocity and frictional losses must be greater than would 
correspond to the constant pressure. 

This will be entirely clear to those who are familiar 
with the mathematics and mechanics of wave motion. 
But to make the subject plain to those who are not famil- 
lar with the mathematics let us go back to first prin- 
ciples and trace out what takes place in the different 


parts of the circuit represented in Fig. 3. 


I must assume that every one knows that when a dis- 
turbance is produced at a given point in an elastic fluid 
that disturbance is propagated with a certain finite 
velocity which is greater, the ter the elasticity, and 
less, the greater the density of the fluid. Ifa disturbance 
be produced at a, Fig. 8, if for instance, c be suddenly 
moved toward c, the fluid immediately in front of d is 
moved forward, causing a compression, by this compres- 
sion the motion is communicated from particle to particle 
at a certain definite rate, and, in a certain time, travels 


point from the direction xE. This time of traveling 
around this system of pipes depends only upon the nature 
of the fluid and not at all upon the nature of the disturb- 
ance, so long as the disturbance is not too great. 

Now suppose the piston d to be moved back and forth 
through a small distance just as the piston of an engine 
moves in its cylinder, and suppose the complete period of 
its vibration be exactly the time required for a disturbance 
in the fluid to travel completely around the circuit. When 
G starts toward c a wave of compression is started in front 
of it, and traveling through c, a, b, reaches u just as d has 
completed half its 8 that is, just as it reaches its 
farthest point toward c. d then begins to return, starting 
a wave of compression toward k, and these two waves of 
compression, the one that has just reached u on the way 
round toward F and the one just starting from a, traveling 


O 


Fia. 8. 


with equal velocities, meet at n, and since the particles of the 
fluid at n tend to move to the left by one impulse and to the 
right by the other, they do not move in either direction, 
but the two compressions are added, causing a double com- 
pression. In consequence of this compression the particles 
tend to move from B in both directions and the effect is 
the same as though the two impulses which met at B con- 
tinued on unchanged, the one toward c and the other 
toward Mx. Following the one toward d, it reaches a, 
having made the complete circuit, just as the piston com- 
pletes its vibration and is on the point of returning toward 
c. It is aided in its return by the impulse which its previous 
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motion started, and which has just completed the circuit 
of the system. 

But to go back to the first movement of 6; when it first 
started toward c and so started a compressed wave in that 
direction it left a rarefied space behind it. Into this space 
the particles are pushed by the elasticity of the fluid and 
this disturbance in which the fluid particles are all moving 
toward the piston, moves back through E and B 
reaches M at the same time as the other disturbance travel- 
ing through c and a. Although the disturbances or wave 
impulses are traveling in opposite directions, they both 
tend to move the particles at m in the same direction, 
toward r, and u, therefore, moves in that direction with a 
double impulse. It will be noted also that both impulses 
reached M just as G is on the point of returning toward k. 
G and x, therefore, move together, the one toward x and 
the other toward F. 

If we continue the analysis of the motion we shall find 
that 6 and M are always moving synchronously and the 
fluid is, therefore, undergoing compression in one branch 
at c p while it suffers a rarefaction in the other. It will 
be seen too, that a and h are planes of no motion but of 
greatest rarefaction and condensation and, therefore, 
greatest variation of pressure. 

It will be noted that the condition that brought about 
this state is, that a motion of the fluid particles started by 
the piston d, is transmitted from layer to layer around the 
circuit, returning to G just as d is ready to impart a new 
impulse in the same direction. This will occur if d makes 
one, two or more complete vibrations during the time re- 
quired for an impulse to travel around the circuit. If G 
makes one vibration in this time, we have the condition 
shown in the figure with nodes at the middle points a and 
B of the tubes. If c made two vibrations in the same time 
it would be easy to show that instead of the nodes a and 
g there would be four nodes dividing the circait into four 
segments. 

Since at each return of the transmitted movement to a 
it finds G ready to give a new impulse adding to the motion 
already existing, the effect of the impulses at G is cumu- 
lative, and, if there were no loss from friction or other- 
wise, it would require but a few small impulses at d to set 
up a powerful vibratory motion in the tube. Assuming 
that there was no friction and no energy taken from the 
system in any way, such a vibration once started would 
never cease. 

It will be plain that when this vibration has become 
established, all the particles of the fluid between d and a 
and between M and a move toward or from a simultane- 
ously, and that as we recede from G or m the amplitude of 
the motion continually decreases until at a it is zero. Such 
a wave in which all the particles between two adjacent 
nodes move simultaneously in the same direction is called 
a stationary wave. 

But while the particles at x and d move over the greatest 
distances, the particles adjacent to these move over so nearly 
the same distance that there is very little approach or 
recession and consequently very little change of pressure, 
while the contrary is the case near a and B. 

Consider the particles at c and M to be moving at their 
greatest velocities toward c and p through their positions 
of equilibrium. They are gradually brought to rest at the 
extreme point of the vibration by the small opposing elas- 
tic force of the fluid. Their kinetic energy is absorbed 
by a small force acting over a comparatively large 
space. As we go toward a, however, the space becomes 
less and less and the force, as it should do, becomes greater 
and greater. It may be considered that the kinetic energy 
of the particles at m is transferred from particle to particle 
back through D and 4 toward @. At the same time 
the kinetic energy at G is transmitted through c and 
4 toward M. On the supposition that no energy is 
lost to the system, an equal amount of energy is trans- 
ferred through a in each direction and the particles at a 
remain at rest. 
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Now suppose the particles or piston at u be called upon 
to do outside work. On the same supposition as before, 
that u is moving toward p, since part of its energy is con- 
sumed by the outside work only a part is transferred 
through a to d, hence d receives less energy from M than 
yona have been received if |m had not done any outside 
work. 

There is then a lack of energy to maintain the vibration 
at'G and unless energy is supplied, the whole system will 
soon be brought to rest. Let energy be supplied toc. It 
must come from a periodic force tending to maintain the 
vibration. Such a force acting upon c through its ampli- 
tude. imparts energy to the fluid which is transferred 
through a and s to M to make up for that taken away from 
mM. But now since more energy is transmitted in one direc- 
tion than the other through A and B, the particles there can 
no longer remain entirely at rest. The amount of motion 
at A and B will depend upon the relation that the excess of 
energy transferred in one direction over the other, bears 
to the whole energy transferred, and in order that the 
nodal character of a and s may be maintained, it is impor- 
tant that this excess of energy should be small compared 
to the whole. 

This leads to a most important consideration, that if the 
resonant character of the system is to be maintained the 
energy taken from m must be only a fraction of that stored 
in the vibrating system. It should be noted further that 
when energy is taken from m, and consequently motion 
takes place at a and B, the motions of Gc and u, although 
always isochronous, are no longer synchronous, and the 
departure from synchronism is greater as the amount of 
energy used is greater. 

Bearing in mind the relative motions of the various par- 
ticles of the vibrating fluid, it will now be clearly seen that 
the energy required to make up for that lost to the system, 
which is applied in the form of a force acting through the 
comparatively large space represented by the amplitude of 
vibration at d, as It is transferred toward 4 and B to par- 
ticles whose range of motion is less and less, must appear 
as a greater and greater force acting through a smaller and 
smaller space. 

Considering now that when vibration takes place with- 
out loss to the system the nodes a and B are places of 
great elastic stress, while at 6 and u there is almost no 
stress whatever, and that when force is applied at d to 
make up for the loss in the system, that force is magnified 
at a and B and appears there as an added elastic stress, it 
becomes evident that under such a system of transfer of 
energy the pressure at the nodal points must be many 
times greater than elsewhere in the system. 

We may now apply these considerations to an electric 
circuit. Difference of potential or electric stress corres- 
ponds to pressure or elastic stress in fluids. Electric flow 
corresponds to fluid flow. Electric current corresponds to 
velocity. Self-induction is a sort of electric inertia corres- 
ponding to mass inertia. Elasticity in a fluid corresponds 
to the rate of change of electric stress with charge. That 
is, the elasticity of a fluid is the ratio of any small change 
of pressure to the corresponding change of volume. So 
we might call electric elasticity the ratio of any small 
change of electric pressure to the corresponding change of 
charge. Obviously the change of pressure (electric) due 
to the unit change of charge will be inversely proportional 
to the capacity of a body. 

It is abvious that an electric impulse or displacement 
will travel on a conductor with a perfectly definite velocit 
depending upon the electric inertia or self-induction whic 
tends to hold back or retard the motion, and the electric 
elasticity which tends to hasten it. Such a propagation 
results in a stationary wave if impulses are properly timed, 
precisely as in a vibrating 8 or organ pipe, or in the fluid 
circuit represented in Fig. 3. Such a stationary wave must 
have its nodes where there is no current, just as the string or 
organ pipe has nodes where there is no motion. That such 
nodes exist in a resonant electric circuit is demonstrated 
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by the fact that less energy is lost on a resonant circuit 
than on a continuous current circuit carrying the same cur- 
rent as exists at the terminals of the resonant circuit. For, 
since the energy lost in the resistance of the circuit, is 
C? R, the loss can only be diminished by diminishing c, and 
if C? R is less on the resonant circuit than on the continuous 
current circuit, it is plain that the mean C? must be less, 
and hence that C along the line of the resonant circuit is 
less than at the terminals. In fact, if we assume a simple 
harmonic wave and nodal points of absolutely no current, 
the current strengths along the circuits will be represented 
by a sine curve, and the mean C is in that case just half 
the maximum C2. Hence just half the energy is saved, or 
we can waste the same amount of energy and save 50 per 
cent. of the copper in the line. 

Such a node of absolutely no current cannot, however, 
exist if any energy is lost to the system either as waste, 
dissipated from conductors, or as useful energy taken from 
translating devices. In this case, just as in the vibrating 
string or fluid cireuit, more energy is transferred through 
the node in one direction than in the other, and this cannot 
be without some current. It is plain, therefore, that in 
any practical system of transmission, not quite half the 
copper can be saved by tuning it to resonance. 

But let us consider the other conditions that must exist 
on a resonant circuit. 

Just as we have already found for mechanical resonance, 
so in electrical resonance, the inertia must be large in com- 
parison to the energy to be taken from the system. In 
other words, in order that resonance may be maintained, 
the self-induction of the circuit must be such that energy 
may be stored in it, in amount several times what it is 
proposed to take away. This requires a relatively large 
electrical elasticity which may be obtained by making the 
capacity small. 

As in the resonant fluid the nodes of no motion are the 
places of greatest pressure, so in the electric circuit the 
nodes of no current are places of greatest electric stress. 
In other words, the antinodes of the curve of stress corre- 
spond to the nodes of current, and vice versa. 

It will be remembered that the condition of resonance 
in the fluid system of Fig. 3 was that any given movement 
started by the piston o must, after traveling completely 
round the circuit, return to G to find the piston moving in 
the same direction; that is, the impulse given by the piston 
must always coincide in direction with the motion the fluid 
already has from previous impulses. So with the electric 
circuit, and for the same reason, the condition of resonance 
is that the impulses given by the generator to compensate 
for the energy taken from the system must always coincide 
in direction with the current already established; or in 
other words, the phase of the impressed electromotive 
Force must coincide with that of the current. But just as 
the pressure exerted by the piston c is multiplied as it 
passes through the nodes 4 and n, so the electric pres- 
sure of the generator must be multiplied as it passes 
through the points of minimum current. These points are, 
therefore, for two reasons, points of many times greater 
electric stress than exists at the terminals of the line, and 
the question at once arises, as in the case of the fluid trans- 
mission, if the insulation of the line will bear this great 
electric stress, why not so design the system that this 
stress with its accompanying small current shall exist 
throughout the line. 

All this might have been said in a very few words. 
Every one familiar with the characteristics of harmonic 
vibration and wave propagation, knows that the force is a 
maximum when the velocity is a minimum and the velocity 
a maximum when force is a minimum; and that for all 
stationary waves, the two curves representing respectively 
force and velocity at different points, the ordinates of one 
are always a maximum where those of the other are a 
minimum. 

An electric circuit tuned to resonance with the gener- 
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ator, affords an example of a stationary wave where the 
maximum current is at the generator and motor and the 
minimum current at the nodes on the line. This gives a 
minimum of energy consumed in the transmission. But 
the k. M. F. curve has its nodes at the generator and motor 
and its antinodes correspond to the nodes of the current 
curve on the line. Therefore, whatever the electric pres- 
sure at the generator and motor, they must be small com- 
are to the pressure on the line at the current nodes. 

While, therefore, a line tuned to resonance with the 
source may transmit energy with less C? R loss, we 
must, to secure that result, give to it a self-induction 
capable of storing several times the energy it is proposed 
to transmit, and subject it to electric stresses several times 
what would be required with the same current to develop 
the power consumed. 


AN ELECTRIC LOG. 


Apmigal. Frevriais, of the French navy, brought out 
an electrie log which was tried on the Magicienne” in 
1878. It may be described as a small watermill with a 
wheel consisting of cross-arms tipped with cups like the 
anemometer of Robinson. There were two sets of four 
cups mounted on the ends of the same axle, and as they 
revolved in the water while the ship moved, a contact on 
the axle interrupted an electric current flowing through a 
wire between the ship and the log, and sounded a tele- 
phone. The note given out by the telephone was a meas- 
ure of the number of revolutions per minute of the log and 
of the speed of the ship. At high speeds, however, the 
ear was not quick at recognizing the note, and Admiral 
Fleuriais has substituted for the telephone an electric bell, 
which is struck every 24 revolutions of the mill wheel or 
vanes. By timing the interval between two strokes of the 
bell the speed of the ship is obtained. The apparatus has 
been tried on board the “Ocean” and other men-of-war, 
and recently adopted by the Minister of Marine. 


REVERBERATORY FURNACE WITH MOVABLE 
ELECTRODES. 


In the Compt. Rend. M. Moissan describes a reverber- 
atory furnace with movable electrodes. The furnace con- 
sists of a parallelopiped of Courson limestone, in which is 
cut a somewhat large cavity, also a parallelopiped in shape, 
which is lined with alternate plates of magnesia and car- 
bon, about 10 mm. thick, so arranged that magnesia is in 
contact with the limestone, whilst carbon forms the inter- 
nal lining of the cavity. A lid, of alternate plates of mag- 
nesia and carbon, covers the cavity, and a block of Courson 
limestone is placed above this lid. The electrodes are mov- 
able, and pass through slots cut in opposite side of the 
furnace. At right angles to the electrodes a carbon tube, 
10 mm. to 20 mm. in diameter, passes through the furnace, 
and is so arranged as to be 10 mm. below the arc and 10 
mm. above the bottom of the cavity. If necessary, the 
tube can be lined with magnesia. By inclining the tube at 
an angle of about 30 degrees, the furnace can be made to 
work continuously, the reducible material being intro- 
duced at the higher end, whilst the product of reduction is 
drawn off at the lower end. With a current of 600 amperes 
and 60 volts, two kilos of fused metallic chromium can be 
obtained in about an hour, the metal being received in a 
crucible made of chromic oxide. The metal is white, 
finely granular, and very hard, and takes a high polish. 
The magnesia is prepared by heating strongly the basic 
carbonate, digesting the product with ammonium carbonate 
solution, and again strongly heating. It is then moistened 
with water and compressed. With this furnace, silicon 
carbide and vanadium carbide can be readily obtained by 
the direct combination of carbon vapor with the vapors 
of silicon and vanadium. 
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ELECTRIC TRANSPORTATION DEPARTMENT. 


ERIE CANAL TRACTION COMPANY. 


Articles of incorporation of the Erie Canal Traction Company 

were filed recently at Albany. The objects for which the company 
is formed, including the nature and locality of its business, are as 
fotiows : It is to produce, purchase, sell. and distribute power in 
the form of electricity or otherwise, for the propulsion or traction 
of boats and vessels upon the Erie Canal ; to lay, build, and erect 
all machinery, storage batteries, conductors, and other apparatus 
of every kind incidental to the said business, and to furnish, sell, 
and distribute along the line of the said canal, and in the cities 
and villages adjacent thereto, power for any purpose incidental to 
the said business. The capital is placed at $1(0,000. with power 
to increase to $4,000,000. The principal business office will be in 
New York City, and the duration of the company is fixed at fifty 
years, 
_ The directors for the five years are: George G. Haven and 
Richard 8. Hayes of New York, representing the Metropolitan 
Traction Company of New York City; the Hon. Thomas C. Platt 
of Owego, Adrian Iselin, Jr., of New York, a banker ; Baron 
Louis A. Von Hoffman of New York City, who is the head of the 
foreign banking house of Von Hoffman & Co.; Alfred S. Heidel- 
bach, head of the foreign banking house in New York City of 
Heidelbach & Ickelheimer and Charleton T. Lewis of New York 
City, counsel for the Mutual Life Insurance Company and secretary 
and treasurer of the Cataract General Electric Company. The 
incorporators of the company are: Frank W. Hawley, Vice- 
President of the Cataract General Electric Company, and the 
gentlemen named as directors. 


TROLLEY EXTENSIONS IN BROOKLYN. 


Monk electric roads will soon be in operation in Brooklyn. 
The Broadway Railroad Company, which is now controlled by the 
Brooklyn Heights Company in the interest of the Long Island 
Traction corporation or naat, is relaying its tracks, and put- 
ting in trolley wires and poles in Broadway, Reid, Sumner, and 

ph Avenues, and a score of miles will be completed next 
month. This is the last of the important lines in the city to be 
equipped for using trolley traction. In the new Twenty-ninth 

ard the Nassau Electric Company is building a new road, to run 
from the Thirty-ninth Street Ferry in South Brooklyn to Canarsie. 
It is promised to be ready by July 15. As the route crosses the 
Ocean Parkway, the great drive from Prospect Park to Coney 
Island, there will be some delay in running through cars. The 
park commissioner has refused to permit a grade-crossing. The 
com at first proposed to tunnel the drive, as has been done 
for the Bay Ridge branch of the Manhattan Beach Railroad, but 
now it is pro to swing an iron bridge over the drive. As it 
will have to be 210 feet long, with approaches, it will take some 
time to construct it. The Nassau Company will also build a line 
in Marcy Avenue from Canarsie to the Broadway Ferry. 


A DECISION A8 TO GUARD WIRES. 


AN important decision relating to the right of cities to restrict 
dangerous overhead wiring has n rendered by the Supreme 
Court of Wisconsin. The city of Janesville enacted an ordinance 
providing that guard wires be placed where they would prevent 
the contact of telephone wires with the wires of the electric motor 
company. The power of the court to compel the street railway 
company to comply with the ordinance was invoked by man- 
damus. An appeal was taken to the Supreme Court, and the 
court sustained the validity of the ordinance, 


TROUBLE FROM DEPRESSED RAIL JOINTS. 


THE trouble that may come from bad rail joints was instanced 
a few days ago in Detroit, when striking such a joint the car was 
turned completely over, and many passengers were buried be- 
neath it, though fortunately none was killed. This leads the 
Cleveland papers to call out for fewer bad joints and heavier 


ONE PLAN OF IDENTIFYING TROLLEY ‘‘ TRANSFERS," 


THE LYNN & BOSTON STREET RAILWAY has some new trans- 
fers with pictures of men without moustaches and side-whiskers 
and women with hats or bonnets in the upper corner of the ticket. 
The conductors are to punch‘out the picture nearest like the holder 
of the ticket. The conductors are to take a course of study in 
millinery at their earliest convenience. 


THE TOLEDO, MONROE AND DETROIT ELECTRIC RAILWAY. 


THE right of way for an electric railway between Toledo and 
Detroit via Monroe, has been secured and work upon the road will 
soon be commenced. The route will be along the old United 
States turnpike which runs in a straight line nearly the entire dis- 
tance, and the construction will, we are informed, be first class in 
every respect. Sixty pound steel girder rails will be employed. 
The road will be about sixty miles in length, and four power 
houses will be required. 


BIG TROLLEY TRAVEL IN BROOKLYN. 


According to Auditor Bernard Mullen, the different lines of the 
Brooklyn City Railroad on Sunday June 17, carried over 500,000 
people. This is an excess of 50,000 over the previous Sunday, 
W the largest travel in the history of the corporation was first 
noted. 


EMPLOYING HOME LABOR. 


SEVERAL trolley roads have yielded to local agitation on the 
subject of employing foreign labor, and are giving preference to 
home talent. ; 


LETTERS TO THE EDITOR. 


THE NIAGARA TRANSMISSION. 


I HAVE just read the reply of Messrs. Houston and Kennelly 
to my article on Economy in Long Distance Transmission of 
Power by Electricity.” My fourth equation, as it stands, of 
course represents the cost per mile due to conductors of conveying 
energy, P, over the distance d. It was a slip in copying that pro- 
duced the error in my manuscript. 

I am surprised to find that Messrs. Houston and Kennelly have 
fixed their limit of pressure with reference to danger from manip- 
ulation. Since their scheme involved the use of step-up and step- 
down transformers there was no question of manipulating the 
high potential at the receiving end, and if there were I do not 
know of any experience that should lead us to settle on 85,350 
volts as a safe pressure to manipulate. 

The question of the limiting pressure, as I have always under- 
stood, relates to insulation on the line. It has generally been 
conceded that we could at both generating and receiving end, by 
means of step-up and step-down transformers, if not otherwise, 
take care of any pressure that could be practically used on the 
lines. Probably, as Messrs. Houston and Kennelly say, in view 
of the Lauffen-Frankfort experiments, 30, 000 volts effective is 
a pressure that may be reasonably assumed as practicable;“ but 
I cannot see how that warrants them in assuming 64,000 volts 


effective as practicable. 


I wish to call attention to the fact that I did not assume 24,500 
volts effective at Albany, as might be inferred from the wording 
of Messrs. Houston and Kennelly’s reply. Had I assumed that 
pressure at Albany and then solved the problem for the most 
economical amount of copper on the line, I should have arrived 
at an eaa different result from that obtained upon the 
assumption of 35,350 volts at Niagara. WI. A. ANTHONY. 

VINELAND, N. J., June 16, 189%. 


ELECTRICITY AND HYDRAULIC GOLD MINING. 


CaN electricity be employed as an agency to separate from the 
ravels the free gold carried in suspension in the tail sluices of our 
ydraulic mines? Has free gold sufficient affinity for it that the 

gold can be saved? Under our present system the sluices are 
charged with quicksilver, but the large volume of water necessary 
to disintegrate the gravel in the bank and at the same time to 
carry the debris into the restraining dam or basin takes with it 
nearly half the gold, which is lost, as we only get what amalga- 
mates with the quicksilver. We want some kind of a plant which 
can be placed at the end of our tail sluice, and if electricity can 
do the work before the washed gravel is deposited, or even after- 
wards, that plant would be equal to owning a quarter of all the 
hydraulic mines in the State. 

Here is a field for an inventive genius and if you cannot give 
me the desired information, please kindly hand this to some 
practical scientific person who may take an interest in this subject 
or give me the names of such persons that I may A ar the matter 
before them in a more definite manner. . J. BAKER. 

NortH San Juan, Nana Co., CALIFORNIA. 
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ELECTRICAL RESONANCE. 


N this week’s issue we print an article by Prof. Anthony on 

“ Electrical Resonance as Related to the Transmission 

of Energy,” in which he describes in very clear language, 
aided by simple mechanical illustrations, the processes 
involved in the resonant transmission of energy. The 
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simplicity and clearness will be appreciated by many who 
have followed this subject only in a general way, but certain 
conclusions at which Prof. Anthony arrives deserve special 
consideration by those who have followed the subject more 
closely. 

The genera] drift of Prof. Anthony’s arguments is rather 
to depreciate the advantages gained from resonance and 18 
calculated to cool down somewhat the enthusiasm of exalted 
minds that have perceived in electrical resonance more 
than there lies in it in reality. We must only bear in 
mind that the conditions which most generally obtain in 
the practical use of electrical devices are usually such as 
to assign to resonance a comparatively insignificant role. 
For the sake of illustration, for instance, if we have a 
highly efficient transformer supplied from an efficient 
alternating generator, the secondary circuit has but very 
little chance to perform its own vibration, and in order that 
it may do sọ, it would be necessary to diminish very much 
the mutual inductance between it and the primary. This 
will hold in general, although there might be conditions 
under which the secondary current flow may be affected 


- very considerably by resonance, as, for instance, when the 


secondary is wound for a very high potential. Prof. 
Anthony’s arguments apply more particularly to resonance 
existing on a long distance transmission line, and he 
argues that no advantage would be gained by tuning the 
line to the impressed vibration. While we must admit 
the truth of Prof. Anthony’s remarks in general, it seems 
to us that inasmuch as in practice one is not at liberty to 
choose ideal conditions, but has to obtain the best result 
under the conditions imposed entirely by the circumstances 
of each case, it may become important to observe the con- 
ditions of resonance. In an electrical circuit in which 
perfect resonance is maintained, the impedance of the 
conductors is reduced to merely their ohmic resistance ; 
and, therefore, in such cases by a given k. M. F. at the 
terminals the greatest current may be made to flow through 
the circuit. This, as Prof. Anthony says, allows us to 
reduce somewhat the loss in the line. But there are un- 
questionably disadvantages which may become very great 
in case resonance is maintained. Of these disadvantages 
not the least is the great risk incurred of throwing the line 
out of resonance by a comparatively very small distur- 
bance on the circuit. In fact this alone would suffice to 
make it, as a rule, very desirable to keep resonance 
out of the system as much as possible, although, as admit- 
ted, there would be some saving in copper; but this sav- 
ing, as Prof. Anthony points out, is obtained by imposing 
upon the dielectrics greater stresses. 

But while it is only proper to guard against cherishing 
too sanguine hopes and against expecting from resonance 
more than it is capable of affording, yet it has had, and it 
will have, no doubt, valuable uses in the operation of elec- 
trical devices. We need only remember the magnificent 
experiments of Hertz, Lodge and Tesla, in which the 
observance of the adjustments is essential to the success of 
the experiments and the results to be obtained ; and how 
important this element may become in the operation of 
telegraph apparatus, as recently proposed by Dr. Pupin, 
the future alone can tell. 


June 27, 1894.] 


LEGAL NOTES. 


THE GOVERNMENT SUIT TO ANNUL THE BERLINER PATENT. 


ARGUMENT in the case of the United States vs. American Bell 
Telephone Co. and Emile Berliner, before Judge Carpenter in Bos- 
ton was concluded on Wedneeday, June 20. Judge Taylor, whose 
argument for complainants was noted in THE ELECTRICAL ENGI- 
NEER of June 20, was followed by J. J. Storrow, Esq., for defend- 
ants, who presented the case of the Bell Co. in an elaborate and 
exhaustive argument, directed to establishing the entire good faith 
of his clients in respect to all the proceedings and the delays in 
the Patent Office attending the app ication and issue of the Ber- 
liner patent. He also discussed the technical questions and ex- 
pert evidence touching the merits of the patent as covering a pat- 
entable invention in view of the state of the art of telephony and 
of the patents long previously issued to Berliner. In respect to 
thelong pendency of the Berliner application, Mr. Storrow said the 
Bell Sompany nao been continually urgent for action by the Pat- 
ent Office officials. Examiners had so testified; Mr. Lyons had 
said that the Bell Co.'s counsel were urgent and persistent 
beyond toleration.” 

For some years the application was entangled in interferences, 
in which it ought not, in justice, to have been involved, and 

inst which the Bell Co. and Berliner vigorously protested. 
Obnoxious rules existed in the Patent Office, the most obstructive 
of which were eventually repealed, chiefly in consequence of 
exertions made by Berliner and the telephone company. The 
closing argument for the Government was made by Causten 
Brown, Esq., who forcibly supplemented the long argument of 
J he e Taylor in opening the case. The case was then given to 
the Court. 


i cele Linht Uo LAur 1 the 5 o the at 
ectric Light Company at Chicago inst the Chicago Incan- 
descent e the Empire Electric Company and the 
Coöperative Electric Light Company, for using certain alleged 
infringements of the Edison Lamp patent, Judge Grosscup issued 
a preliminary injunction restraining the defendants from making 
or selling the lamps complained of until a final decision by the 
courts, In Brooklyn J aage eee has allowed a similar injunc- 
tion to issue to the local Edison Company. 


SOCIETY AND CLUB NOTES. 


THE NEW YORK ELECTRICAL SOCIETY VISITS 
THE POSTAL BUILDING. 


One of the principal aims of the New York Electrical Society is 
not only to keep abreast of the times by giving lectures or papers 
which embody the latest developments in electrical theories, but 
to afford its members an opportunity, from time to time, of see- 
ing the practical side of electrical progress in its most advanced 
and most approved form. A very successful season was fittingly 
brought to a close on Tuesday, the 19th inst., by a visit, on the 
invitation of the Postal i Company and the Com- 
mercial Cable Company, to the new Postal Building, at Murray 
St. and Broad way. 

The visitors, to the number of 180, among whom were many 
ladies, assembled in the large room on the second floor, where, at 
8 o' clock the annual meeting of the Society was held. According 
to the Treasurer's report, the finances are in a healthy condition, 
there being 8107 in the treasury, and the Secretary's report 
showed a net increase for the season of 40 members —48 having 
been elected, and three struck off the rolls for non-payment of 
dues—and a total membership of 850. 

The election of officers resulted as follows: President, C. O. 
Mailloux; Vice-presidents, Dr. William J. Morton, Dr. Michael I. 
Pupin, Luther Stieringer, F. A. Pickernell, W. S. Barstow, and 
C. S. Bradley. Treasurer, Henry A. Sinclair; Secretary, George 
H. Guy. An interesting feature of the meeting was the presenta- 
tion of the works of Clerk Maxwell and Sir W. Siemens as a testi- 
monial to Mr. Joseph Wetzler, the retiring president, who had 
tilled various offices without intermission for the past seven years. 
The books, which were presented on behalf of the members of the 
Society by Dr. C. E. Emery, bore a suitable inscription. 

Mr. WETZLER, in briefly thanking the members of the Society 
for this evidence of their appreciation, said, although he was now 
retiring to the ranks his interest in the work of the Society would 
remain unabated, and he should always hold himself ready to 
contribute in any way in his power to its advancement and pros- 


perity. 

Mn. C. O. MAILLOUX, the president-elect, in congratulating the 
Society on the satisfactory showing on the face of the reports of 
the treasurer and secretary, took occasion to acknowledge the 
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debt of gratitude which the Society owes to Columbia College for 
its valuable assistance and support, and proposed that Dr. Seth 
Low, the president of Columbia College, be made an honorary 
member of the Society. The proposal was loudly applauded and 
was carried unanimously, 

The visitors were then taken by the electric elevators to the 
Hardware Club, at the top of the building, which had been cour- 
teously thrown open to them for the evening, after which, 
escorted by Messrs. Jones, Davis and Usher, of the Postal Com- 
pany, and Messrs. Platt and Cuttriss, of the Commerclal Cable 

ompany, they were conducted to the operating room on the 
twelfth floor, and thence through the building to the basement, 
where the dynamotors for telegraph circuits, the electric elevator 
and light and power plants were inspected with great interest. 


„% DECORATION DAY” FOR THE NEW YORK ELECTRIC CLUB. 


IN accordance with a recent announcement, a number of the 
former members of the New York Electric Club, celebrated the 
existence of that well meaning but departed organization, by a 
dinner on Thureday, June 21, at the Imperial Hotel. Somehow 


_or other, electricians seem to need a rendezvous in New York, 


and the Imperial has certainly become just such a rallying point 
of late, thanks to the special courtesies and privileges extended 
by Mr. Stafford, one of the proprietors. About 40 covers were 
laid in a large private dining room, and the gathering was pre- 
sided over most admirably by Mr. H. Ward Leonard, who later 
requested Mr. T. C. Martin to officiate as toastmaster. Speeches, 
all in happy vein, were made by Messrs. C. O. Baker, Jr.; C. D. 
Shain; ce; Geo. Cutter; S. Rosenstamm; R. T. Lozier; C. E. 
Carpenter; S. L. Coles; W. J. Johnston; B. E. Greene; T. E. 
Everts; P. H. Alexander; W. J. Cook and H. L. Webb. During 
the evening and in some of the speeches the idea of a reorgan- 
ization of the club was discussed, but there was a very evi- 
dent feeling of opposition to any attempt to revive the 
Club on the old basis. The general feeling ran strongly in favor 
of having occasional reunions in the shape of smoking concerts, 
musicales, receptions, etc., during the winter; and for such pur- 
Mr. Stafford placed the handsome room then occupied, at the 
isposal of electrical men, free of charge, as often as they might 
see fit to occupy it. Mr. Stafford was heartily thanked for his 
really generous offer, and Mr. Leonard appointed as a committee, 
Messrs. Bartlett, Shain, Porter, Webb, Martin, Alexander and 
Everts to study the subject, and see whether steps should not be 
taken next Fall to carry out a programme of the nature outlined. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


At the monthly meeting of the Council of the Institute on 
June 20, the following 25 associate members were elected. 
Archbeld, Wm. K., Westinghouse Electric and Mfg. Co., 620 
Atlantic Av., Boston; Blood, John B., Assistant Engineer, Rail- 
way Dept. General Electric Co., Schenectady, N. Y.; Bennett, 
Edwin Jr., Electrician and Engineer, Diehl & Co., Elizabeth, 
N. J.; Bliss, George S., Electrical Engineer, Central District and 
Printing Telegraph Co., Telephone Bldg., Pittsburgh, Pa.; Brady, 
Frank W., Laboratory Assistant, Purdue University, pen eat 
Ind.; Caldwell, Francis C., Assistant Professor of Electrical Engi- 
neering, Ohio State University, Columbus O.; Chesney, C. C., 
Electrician, Stanley Laboratory, Pittsfield, Mass.; Childs, Arthur 
Edwards, B. Sc., M. E., E. E., Electrical Engineer, Westinghouse 
Elec. and Mfg. Co., Philadelphia, Pa.; Criggal, John E., Elec- 
trician, Davis Electrical Works, Springfield, .; Croxton, A. 
L., Electrical Engineer, Standard Electric Co., Midwinter Fair, 
San Francisco, Cal.; Eddy, H. C., Salesman, Western Electric Co., 
227 So. Clinton St., Chicago, III.; Gossler, Philip G., Assistant 
Electrical Engineer, United Electric Light and Power Co., 107 
Montague St., Brooklyn, N. .; Hutchinson, Frederick L., 
Westinghouse Electric and Mfg. Co., Newark, N. J.; 355 
Morris Ave., Elizabeth, N. J.; arris, George H., Superin- 
tendent, Electric Car Shops, Birmingham, Ala.; Knox, Frank 
H., J. G. White & Co., 2116 N. Charles St., Baltimore, Md.; 
Lilley, L. G., Electrical Inspector, Underwriters’ Association 
of Cincinnati, Wyoming, O.; Lloyd, Herbert, The Electric 
Storage Battery Co., Drexel Building, Philadelphia, Pa.; Malia, 
James P., Electrician, Armour & Co., 5314 Union Ave., Chi- 
o, III.; Mayrhofer, Jos. Carl, Electrical Engineer, 165 West 
82d Street, New York City; Oudin, Maurice, Electrical En- 
ineer, General] Electric Co., Schenectady, N. Y.; Plumb, Charles, 
he Chas. Plumb Electrical Works, 89 Erie Street, Buffalo, N. Y.; 
Scheible, Albert, Secretary and Assistant, with Geo. Cutter, 486 
North Park Ave., Chicago, III.; Stearns, Joel W., Jr., Treasurer, 
Mountain Electric Co., Box 1545, Denver, Col.; Stephens, George, 
General Superintendent, Canadian General Electric Co., Ltd., 
Peterboro, Ont.; Winand, Paul A. N., Engineer and Superinten- 
dent, Schleicher, Schumm & Co., 3200 Arch St., Philadelphia, Pa. 
The next meeting of Council will be held September 19th ; 
thirty applications for membership are now on hand for consider- 
ation on that date. 
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THE FACTORY AND APPARATUS OF THE FORT WAYNE ELECTRIC CORPORATION.. 


PROMINENT among 
the companies which 
have contributed to 
the growth of elec- 
trical work and appli- 
cations in America 
is the Fort Wayne 
Electric Company, re- 
cently leased to the 
Fort Wayne Electric 
Corporation; and the 
late startling devel- 
opments in the 
change of organiza- 
tion, recorded recent- 
ly in Tar ELxc- 
TRICAL ENGINEER, 
may make a short 


First’ Wood Dynamo. 


account of the history of the Company more than usually 


interesting, as well as timely. 
It was in November, 1881, that Messrs. Oscar A. Simons, 
H. G. Olds, C. L. Olds, R. T. McDonald and P. A. Randall, 


organized the Fort Wayne Jenney Electric Light Com- 


pany, for the ee of manufacturing electric lighting 
apparatus under the Langley patents. In the Spring of 
1882, the Company purchased the Jenney patents aad on 
October 2, 1882, began to manufacture thereunder. In the 
Fall of 1883, the 5 moved to a four story building 
on East Columbia street, Fort Wayne, employing at that 
time about sixty hands, but in less than three years found 
themselves so cramped for room that in 1886, the Com- 


of the factory. Large additions were immediately made, 
and employment was given to about two hundred people. 
In 1887 the company obtained control of the patents of 
M. M. M. Slattery sad began the manufacture of alternat- 
ing incandescent apparatus. 
the Fall of 1888, the works at Fort Wayne were de- 
stroyed by fire and the ee were given temporary 
5 at the factory of the Kerr Murray Manufacturing 
ompany until July, 1889, when they removed to the new 
factory buildings, which had been erected in the mean- 
time. In August, 1889, the Fort Wayne Electric Co., as 
then called, opened a factory at Brooklyn, N. Y., 
for the manufacture of the Wood arc lighting system. 
In 1890, the Brooklyn factory was removed to Fort 
Wayne, and consolidated with the parent plant, and in 
1892, the Company built extensive additions to their works 
to accomodate the large increase in their arc business. On 
January 3, 1893, a portion of the factory was again de- 
stro by fire, but repairs were immediately made and 
facilities for manufacturing increased. During 1892, the 
manufacture of the Wood alternating system was begun 
together with that of power generators and motors. 


II. 


With this brief arian? of the corporation as an intro- 
duction, we come to the description of the works as the 

now stand. Situated directly on the line of the Pittsburgh, 
Fort Wayne & Chicago Railroad, the works constitute an 
aggregation of twelve buildings. The three principal build- 
ings—the Main Shop, the East Shop and the Office Build- 
ing—are of brick, the two former being each three stories 
in height. Besides enjoying the advantages of direct 
transportation facilities for the manufactured product, the 


pany purchased the Gause Mower Works, the present site 


works are also supplied with natural gas, which is used 
under the boilers ad throughout the establishment for all 
heating purposes. The warehouse and store-room, having 
railroad sidings on two sides, is 300 feet long by 50 feet 
wide. 

Entering upon the ground floor of the Main Shop, we 
find a collection of machine tools, capable of handling 
anything up to a 500-kilowatt machine. Here are con- 
structed and assembled all the incandescent, alternating 
and continuous current power generators of the Fort 
Wayne Corporation. The alternating machines range in 
capacity from 37.5 to 300 Kw. and our illustration on 
page 555 gives a view of the latest 6,000 light Wood ma- 
chine of this type. In the alternators the entire magnetic 
frame is cast, the pole pieces being slotted near their tips 
to prevent the generation of Foucault currents, the slots 
being cast and not milled. These pole pieces have slipped 
over them a compound coil of copper wire which is com- 

osed of four layers of comparatively small wire connected 
in series with the exciting dynamo, and over these, two 
layers of heavy wire through which the rectified portion of 
the main circuit passes, as shown diagrammatically on 
page 556. By this method compensation or over-com- 

ounding for any line loss is made good, automatically and 
instantaneously. 

The armature of this alternator is made up of C-shaped 
stampings ; it is of the iron clad type, the teeth of which 
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THE OLD FORT WAYNE FACTORY. 


are wound with a very few turns of copper ribbon. The 
induction in the teeth is about 8,000 lines per sq. cm., and the 
length of the conductor on the armature is 3.6 inches per 
volt. The electrical efficiency of the machine is 95 per 
cent. The initial excitation is produced by a small exciter 
driven from a pulley on the end of the main armature 

shaft. „ . 

The new Wood 160 k. w. compound alternator and 

exciter, coupled to a 300 u. P. vertical cross compound 

engine built by the Ball Engine Co., of Erie, Pa., and run- 

ning at 240 revolutions per minute, is shown on page 554. 


554 


The constant potential dynamos, the general type of 
which is shown on page 556, are wound for 110, 220 and 500 
volts. The construction of the field is in the form of the 
letter “ C,” or single ooil variety. The core is a wrought- 
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in a special furnace. Right off the centre of this floor is the 
testing room, in which the alternators and continuous cur- 
rent, constant potential generators are tested. This room 
is also equipped with a separate engine, so that testing can 


Elec. Engineer 
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Woop 160 Kw. COMPOUND ALTERNATOR, DIRECT CONNECTED TO BALL VERTICAL CROSS COMPOUND ENGINE. 


iron forging and the pole pieces are of cast iron, making a 
very short and low resistance magnetic circuit, requiring 
from 1.5 to 2 per cent. for excitation. 

The armature is a modified Siemens drum, wound either 
smooth or toothed as desired. The bearings are self-oiling 


be carried on for periods after the main factory engine has 
shut down. 


III. 


The ground floor of the East shop is devoted entirely to 


121 
** 


Woop 160 Kw. COMPOUND ALTERNATOR WITH EXCITER, 


and self-aligning, and the brushes are either copper, carbon 
or a combination, as conditions demand. 

One end of this floor is devoted to the stamping of all 
the enormous quantities of sheet iron used in the construc- 
tion of armatures and converters, and which is annealed 


the construction of the Wood are machines, the work here 
carried on, consisting in the planing and boring of the side 
frames and field magnets and the assembling of the 
machines preparatory to testing, which is carried out in a 
room adapted for that purpose. Mr. Wood, always alive 
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HEAVY MACHINE ROOM AND VIEW IN ERECTING DEPARTMENT, GROUND FLOOR, MAIN SHOP. 
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to the applications of electricity, has introduced a ver 
expeditious method of cleaning up the brass castings, suc 
as the spiders of the arc armatures. For this purpose, as 


ane TAT 


EXCITER 
Elec. Engimesr 


DIAGRAM OF WOOD COMPOUND ALTERNATOR. (See page 558). 


shown in the illustration on this page, an electric motor 
drives a rose bit by means of flexible shafting, which the 
workman passes over the surface, and by means of which 
the casting can be cleaned up even into its innermost 
recesses with ease and dispatch. 

In a corner of this room, also, the insulation of the com- 
mutators of the continuous current machines is tested in a 
novel way. Instead of applying a direct high potential a 
small series-wound machine with a Siemens armature is 
employed, giving normally about 200 volts potential. The 
terminals of the machine are connected by wires with two 
consecutive bars of the commutator and the machine is 
then short-circuited at a point directly above an air blast 
outlet. Upon the separating of the conductors again and 
opening the short circuit, the air blast blows out the arc, 
and the high self-inductive discharge of the machine, 
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exceeding 1,000 volts, is thrown into the commutator bars 
and thus serves to test them to that potential. The 
process is a very rapid one and the results have shown it 
to be adequate in every respect. 


IV. 


The second floor of the East shop is devoted to the con- 
struction of armatures for direct and alternating current 


CLEANING A CASTING BY ELECTRIC MOTOR. 


incandescent machines. For the direct current incandes- 
cent machines a flat twin wire is employed, and each layer 
of conductors is insulated from the next by a winding of 
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Irish flax thread, an eighth of an inch being left between 
the turns of the thread. This affords a cushion for the 
superimposed layer of wire, adds to the insulation and 
more particularly affords a means of ventilation, as the air 
has free play between the spacing of the flax thread. 

All machines of the same capacity in watts are wound 


ARMATURE WINDING. 


with the same size of this duplex wire and vary only in the 
grouping of the conductors in series or multiple, or com- 
binations of these two. Thus, for instance the 110 volt 
machine is wound with four layers in maltiple constituting 
one effective turn; the 220 volt machine in four layers con- 
stituting two effective turns; and the 500 volt machine four 
layers in series, constituting four turns. The armatures of 
the alternating machines are all wound with the same size 
of flat ribbon conductor # inch wide by .035 inch thick. 
By thus keeping the sizes of wires on all the armatures 
uniform, much confusion and error is avoided, while on the 
other hand it obviates the necessity of maintaining in stock 
continuously a large number of various sizes of wire much 
of which would but very rarely be called for. 

The further half of this shop is devoted exclusively to 
the winding of arc light armatures, a view of which is 
git on page 557. For the winding of these armatures 

r. Wood has devised a very ingenious system by which 
the winding of the coil is begun at the centre and pro- 
ceeds outwardly, both ends being wound at the same time. 
By this means the difference of potential between consecu- 
tive turns is maintained at the lowest possible limit and is 
only equal to the difference of potential in one turn; this 
method of winding also permits of better insulation than 
is possible where the coil is wound continuously from one 
end. The iron core consists of a ring wound from No. 10 
iron wire which is specially annealed in annealing furnaces. 
Special hard drawn brass wire is used for binding on the 
periphery of the armature. 

One of the most fruitful sources of trouble in armatures 
is the breaking of the short connection leading from the 
armature coil to the commutator, usually forming a fragile 
web which is easily snapped by the lightest touch when 
the machine is running. In order to make these short 
lengths of wires as strong as possible, independently of 
the size of wire of which the coil is wound, the following 
method is employed. If the armature wire, for instance, is 
No. 13 wire, it is cut off a little over half an inch beyond the 
point where it emerges from the end of the ring under the 
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binding wire. A length of No. 9 copper wire, which has 
been previously drilled at one end for one-half inch with a 
No. 13 drill, is then slipped over the protruding end of the 
armature coil like a cap and soldered. The other end of 
this stout No. 9 wire is then connected to the commutator. 
This connection is made by means of a screw, and in order 
to insure a good contact the wires are first pressed against 
the commutator spoke by means of a screw vise, after 
which a screwdriver is applied to the screw. This process 
evidently relieves the screw and prevents the frequent 
stripping of the heads as the result of application of too 
much force in order to bring about good contact. 


V. 


Another flight of stairs brings us to the department 
devoted entirely to the manufacture of arc lamps, watt- 
meters, ampere meters aud voltmeters, views of which are 
shown on page 560. In the excellence of its equipment and 
systematic methods here employed this department of the 
works has probably no superior anywhere. It goes with- 
out saying that all parts are made to gauges and jigs, thus 
insuring uniformity and interchangeability. 

The chief characteristic of the Wood lamp is its sim- 
plicity and fewness of parts, as shown in the engraving, 
page 559. Its continuous operation is insured by three 
cut-outs, two of which are automatic, and one operated by 
hand when trimming the lamp. In this way all possible 
opening of the circuit is avoided. The lamp is regulated 
by series and shunt coils. The mounting of these coils, a 
small detail in itself, will serve to indicate the care 
bestowed on even the smallest part of the company’s appa- 
ratus. Thus, in order to insure thorough insulation, the 
lamp coils are wound on brass spools made as follows: A 
wrought brass head is soldered to the end of a tube, the 
free end of which is screw-threaded to receive the threaded 
washer forming the other flange of the spool. Before 
screwing on this second flange, however, the insulating 
diecs of press board are slipped on the spool and thus 
remain intact, requiring no slit to be made in them, as 
would otherwise be the case. The winding of the arc 
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lamp spools is also done in a clever way. Instead of trust- 
ing to the deftness of the winder’s hand to guide the wire, 
the latter is automatically guided back and forth by being 
pressed against a pair of screws placed directly in front of 
the spool being wound. The screws revolve in opposite 
directions and as their pitch is exactly equal to the desired 
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lay of the wire, the spool can be wound uniformly at a 
high speed, with accuracy. 

he third floor of the east shop is equipped with a full 
complement of tools and machines for the manufacture of 


5 
1 — . 
4 * 
— 
> i 
* , 
: p 
J - 
ji 


i 
Pi 
| 
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that miscellaneous auxiliary apparatus which goes to com- 
plete the outfit of a sentra station, such as rheostats, 
ground detectors, station transformers, switches, etc. These 
instruments are all mounted on marble bases, the 
wires being led in from the rear into special thimbles, so 
that no screws are required The switches are so construc- 
ted that the spring which effects the rapid break also 
insures a rapid closure of the circuit, while at the same 
time it holds the lever clear of the contact clips when the 
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Woop COMPENSATING VOLTMETER. 


switch is open. Another part of this floor is devoted to 
the finishing of brass patterns for switches, single and 
double pole fuse boxes, arc cut-outs, switchboard arc plugs, 
and a variety of similar work. 

The Wood double pole primary fuse box shown on this 
page is designed with special reference to safety for the line- 
man and ease in inspecting and replacing a burnt-out fuse. 
As will be seen, the fuses are mounted on the cover in 
porcelain blocks and in such a way that they can be readily 
slid out for renewal. The very act of opening the cover 
breaks the circuit on both sides of the line, so that there is 
no danger of shock from a pogsible ground, 


THE ELECTRICAL ENGINEER. 


559 


The porcelain fuse blocks, as will be noted, are hollowed 
out at the middle point of the fuse and the ‘object of this 
air chamber is to cause the fuse to blow at that point, 
owing to the porcelain keeping the fuse cooler in its con- 
tact at the ends on either side of the air chamber, than in 
the free central part. By blowing at the centre the con- 
tact terminals are preserved intact. 


Woop DOUBLE POLE PRIMARY FUsk Box. 


Special provision has also been made to secure good 
contact between the fuse and the line terminal, and this ix 
accomplished by stiff springs placed under the clamping 
nuts in the switch-box. It will also be noted that arcing 
across from one side of the line to the other is prevented 
by a rib in the box between the fuse blocks, which fits into 
a corresponding groove on the cover. 


PRIMARY BRANCH SINGLE POLE FUSE Box. 


The Wood primary branch single-pole fuse-box and the 
manner of withdrawing the fuse block for renewal are 
shown on this page, the contacts being made auto- 
matically. 


ARC LAMP DEPARTMENT. 


VI. 


The wing on the ground floor devoted to the testing of 
are dynamos and arc ae is specially arranged for the 
purpose, and presents, probably, as well arranged a plant 
of this nature as can be found anywhere. Power for test- 
ing is derived from an engine of 250 H. P., belted to over- 
head counter-shafting, from which power is taken by belt 
to the machines to be tested. While visiting the works, 
the writer had occasion to witness the test of the new 
Wood 125-light 2,000 c. Pr. are machine, which was de- 
scribed in our last issue, and of which an illustration is 
given on page 563. This machine is so arranged that 
either pedestal can be slid out and the armature taken out 
and put back ready to run in 15 minutes; and all this with- 
out breaking a single electrical connection. The wires 
connecting the field coils are of § inch round brass rod, 
covered with hard rubber tubing to 4 inch when finished. 
This connecting link also acts as a handle for the support 
of the attendant while inspecting the machine. None of 
the wires at the coil ends is directly connected to any 
other wire. At these points neat copper connectors are 
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made which are soldered into the wire and are in turn 
secured to neat binding posts on the base and to the ends 
of the rod. Another particular feature of this machine is 
that the direction of the current can be reversed within 
the space of a few minutes without breaking a connection, 
which is- accomplished by reversing the brush holders on 
the brushholder studs. The wires under the machine are 
encased in Interior Conduit tubing. 

During the run of the machine witnessed by the writer 
50 lamps were thrown on and off with barely a perceptible 
spark at the commutator. The machine, in fact, may be 
justly said to represent one of the greatest advances which 
has been made in arc light machinery for some time past. 
The Fort Wayne Corporation build arc machines from 1 
up to 125 lights of 2,000 C. r. This testing room is also 
fitted up with racks for the testing of arc lamps. Among 
the latter we noticed, besides the standard single and 
double carbon lamps for indoor and outdoor use, a special 
short arc lamp, illustrated on page 558, which is designed 


STACKING TRANSFORMER CORES. 


for the illumination of interior spaces where the ceilings 
are comparatively low. These lamps are provided with 
short elliptical, flat carbons, whose life is as long as that of 
the regular round carbon type. 


VII. 


Ascending to the second floor of the main shop we find it 
devoted to the manufacture of transformers, a new design 
of which has recently been perfected by Mr. J. J. Wood, the 
electrician of the company. The transformer complete, and 
also taken apart showing its interior construction, is illus- 
trated on page 552. The coils, after being wound, insulated 
with mica and baked, are tested to 5,000 volts alternating 
between primary and secondary. They are then “ stacked,” 
that is, the iron core is inserted. The shape of these cores 
will be seen in the illustration on page 560. Two of these 
punchings are placed in juxtaposition, each alternate pair 
breaking joints; there is, therefore, no greater thickness 
of iron in the centre of the core than at the outer ends. 
After the core is in place semicylindrical wooden pegs of 
maple, boiled in a special compound, are driven in to set up 
the coil and keep the iron core in place. This method of 
clamping the iron core does away with the necessity of all 
bolts, screws or special clamping plates. After the stack- 
ing is finished, the coil is again subjected to the 5,000 volt 
test; if found in good condition it is put in the iron case, 
the line wires soldered to it, and the case hermetically 


June 27, 1894. ] 


a x a 
~ 

: 

b r ä 

5 


al 


7 


L 
A 
i 


w ; 
4 
. 


viii 


LS 


T FS! 
Wah 14 Be 
5 $ 


Pe 2822222 
e3 LAEE ETET. 


THE ELECTRICAL ENGINEER. 


561 


TRANSFORMER TESTING DEPARTMENT, SECOND FLOOR, MAIN SHOP. 


sealed. The coils are again tested for contact between 
primary and secondary, and then for contact between pri- 
mary and secondary and core and frame. They are then 
run 10 hours at full load at their normal potential. 

In the new design of transformer Mr. Wood has made 
special provision for ventilation. As will be seen, the 
inside of the transformer case is provided with little 
offsets, against which the transformer core rests and which 
thus leave an air space between the core and casing. The 


bottom and top of the case are provided with openings, 
that at the top being covered by a weatherproof cap. 
Owing to this construction a continuous stream of air can 
pass through the transformer without leading to any dete- 
rioration of its insulation. It will also be noted that by 
this construction the case is made part of the magnetic 
circuit, and, far from seeking to insulate the core from the 
casing, the coil and the core both are held in place by the 
case bolts, 
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Attention has also been given to a small but important 
detail, that is, the handli 
side walls, 


ng of the transformer on 


pole lines, etc. In the first place, the 


Woop TRANSFORMER, SHOWING VENTILATING CASE. 


transformer case is provided at the top with an eye bolt, 
by which it can be readily lifted to the desired point. 
hat point being reached, as, for instance, the cross arm of 
a pole, the transformer can then be immediately lowered 
to its final position and its suspension maintained by two 
1 8 swivel suspension hooks. Resting on these hooks 
the final securing with lag screws can be done at the con- 
venience of the linemen. For temporary work the trans- 
former can be placed in position solely by means of these 
suspension hooks and be removed in the shortest possible 
time. The transformers are also provided with feet so that 
uoy can be stood up on the floor when desirable. 
he transformer coils are wound on special machines 
shown on this page, provided with mechanism in the shape 


Woop TRANSFORMERS. 


of a counter. Tbis counter is set at the number of turns 
desired for each coil and when that number has been wound 
a bell announces the fact to the workman who is thus 
relieved of all need of that counting and keeping record, 
which frequently leads to errors; while on the other hand 
it allows a much more accurate construction than is possible 
where merely a given length of wire is wound, indicated by 
a measuring attachment. In winding the coils of the trans- 
former, the sections of the primary and secondary are 
alternated. 


VIII. 


At the end of this floor is fitted up an elaborate testing 
room shown on page 561, where the transformer tests above 
alluded to are carried out. This room is equipped with a 
full complement of instruments and also with changing 
switches which enable the transformers of any voltage to 
be tested without changing any rheostat connections. 
Here also are tested the armatures of the alternatin 
machines, 5,000 volts being applied between the core and 
coils and the same potential between coil and frame. The 
armature is then connected up, the commutator for the 
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compounding coil put on and the whole again tested to 
5,000 volts from winding to core. The farther end of the 
second floor of the main building is used as a tool room, 
being equipped with the finest machinery for that purpose. 


IX. 


Besides the two main shops, the works comprise a number 
of auxiliary buildings, among which we may first mention 
the brass foundry, a building 30 x 80 ft., in which all the 
brass and zinc casting is done, and which also contains the 
annealing furnaces for treating the iron destined for cores 
of armatures and transformers. 


WINDING TRANSFORMERS. 


Situated a short distance off the main shop is the labor- 
atory, in which all the electrical indicating instruments are 
calibrated. Among the latest instruments to be brought 
out by the Corporation, which the writer saw under test, 
is a new alternating current wattmeter, which will shortly 
be placed upon the market, whose recorded indications show 
absolute proportionality between load and the number of 
revolutions, beginning with 14 amperes, up to full load. 
Another feature of this instrument is the fact that it can 


IN THE BRASS FOUNDRY. 


be used for both two and three phase currents, or, indeed, 
for that matter, for currents of any phase. 

Another instrument which will be of special interest to 
managers of alternating current stations is the new Wood 
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compensating voltmeter, a view of which, with the cover 
removed, is shown on page 559. This instrument is 
intended to give the indicactions direct of the difference in 
potential at the distant end of an alternating feeder and 
thus to do away with compensators heretofore employed 
for that purpose. The fine coil is, as usual, connected 
across the circuit at the station ; surrounding it is a single 
turn of heavy copper strip, in series with the line circuit 
and .connected so as to act differentially to the fine wire 
coil. As the load increases, it tends to weaken the field 
and thus reduces the reading of the voltmeter and in this 
manner gives an exact indication of the potential at the 
distant end. By using a variable low resistance shunt the 
instrument can be adjusted to any conditions of line loss. 
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As the fine wire is connected directly to the station trans- 
former, no auxiliary transformers are required. The 
magnetic system of this instrument is on the repulsion 
principle, and, as will be noted, the scale divisions are very 
uniform over the entire range. 

We also observed here an alternating fan motor adapted 
to be run on circuits of all phases, the armature consisting 
of a copper cylinder with an iron core as a “diverter.” In 
one corner also, we noticed apparatus constructed for the 
purpose of repeating some of the Tesla high frequency 
experiments. We remarked here a simple method for 
obtaining the air blast for blowing out the spark at the 
air gap. This consisted of an alternating fan motor pro- 
vided with a fan having 10 blades, arranged in the manner 


In THE DRAFTING DEPARTMENT. 


of an undershot water wheel; with the motor revolving 
at 2,000 revolutions per minute the 10 blades thus give 
20,000 puffs per minute and hence as many breaks at the 
spark gap. 

The electrical equipment of the laboratory is a most 
excellent one. Besides a complete series of standard resis- 
tances, there are here a Weston voltmeter, Lord Kelvin’s 
electric balances, a 500-ampere Siemens dynamometer, a 
Kelvin electrostatic voltmeter, tangent galvanometers, and 
a variety of other apparatus of like nature. 

The Office Building, connected with the works by a 
bridge, is a wontons brick structure, 65 x 65 feet, with an 
attic. The ground floor is occupied by the offices of the 
Corporation, the book-keepers, etc. The second floor is 
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devoted to the draughting rooms of the Engineering 
Department, the offices of the Engineering Department, 
‘the Directors’ Room and Legal Department; while the 
attic above serves as a store-room for drawings and the 
making of blueprints. 


X. 


And now a few words of the men who have lent their 
energies to the creating of the works and the apparatus we 
have just described. 

Mr. Ronald T. McDonald, who from first to last has been 
‘active and prominent in the affairs of the Fort Wayne 
‘Corporation, is a young man, having been born in 1849. 
He was born in Allegheny City, Pa., enlisted as a drummer 
boy in the Civil War, fought as a Union soldier, and then 
carried his tireless energy into business life. His educa- 
tion had been such only as that afforded by the common 
schools, but he was alert, intelligent, observant, supplying 
by native wit any deficiency of booklore. He now became 
connected with the dry goods trade, and at an early age 


RONALD T. MCDONALD. 


was a member of the firm of Evans & McDonald, at Fort 
Wayne, wholesale dealers and jobbers in dry goods. The 
rapid development of electric lighting arrested his atten- 
tion, and foreseeing the opportunities of the industry he 
began the manufacture of arc light apparatus. In 1882, 
he was one of the incorporators of the old Fort Wayne 
Jenney Electric Light Co., was at once elected a director, 
and at the same time assumed the management of the 
business. From that time down to the present, through 
all the vicissitudes of the art and all the various commer- 
cial and financial combinations that have been seen, Mr. 
McDonald has remained an active participator in events, 
and a controlling factor in the situation. Outside a busi- 
ness life that would exhaust the strength of any ordinary 
man, Mr. McDonald has taken a warm interest in politics, 
and his share in national campaign as a somewhat inde- 
pendent Republican has more than once attracted atten- 
tion. 
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Among the ablest of Mr. Me Donald's lieutenants in the 
management of the Corporation is Ma. C. S. KNIGHT. 
This gentleman is a “ Buckeye” by birth and gained his 


C. S. KNIGHT. 


large business experience during twenty years spent in the 
service of the Pennsylvania Railroad Company west of 
Pittsburgh. He left the railroad business to become 
superintendent of the Fort Wayne Gas Company; after 
remaining with that company for several years he was 
induced by Mr. McDonald to cast his lot in with the Fort 
Wayne Jenney Electric Light Company, in its early days. 
He has for several years had charge of the sales depart- 
ment, and later, has had general supervision of the sales 
and manufacturing departments. It is said few business 
men travel as many miles per year as Mr. Knight, and 
pone is more keenly alive to the wants of customers than 
e. 

Mr. CHARLES C. MILLER was born in Fort Wayne, 
Indiana, in 1867. He obtained his education in the public 
schools in Fort Wayne, and in October, 1882, entered the 
employ of the Fort Wayne Jenney Electric Light Com- 
pany as office boy, and later on was apparater stenogra- 
pher and private secretary to Mr. R. T. McDonald, general 


C. C. MILLER. 


manager and treasurer of the company, which position he 
retained upon the formation of the Fort Wayne Electric 
Company. In 1891 he was appointed 55 agent of 
the company and is still employed in that capacity. 
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Mr. James J. Woon, the electrician and mechanical engi- 
neer of the Company was brought up in New York City, and 
at the age of 11 moved with his parents to Branford, Conn., 
where he entered the employ of the Branford Lock Com- 
this company for seven years, 


pany. He remained wit 


JAMES J. WOOD. 


and during this time worked himself up to a position in 
which he had charge of what were known as “machine 
locks,” such as are now used for safes and on large store 
doors. In 1874 young Wood left the Branford Lock Com- 
pany and moved to Brooklyn to learn the machine and 
tool making business, agreeing to serve an apprenticeship 
with a manufacturing concern for three years. He soon 
discovered that in order to succeed he would have to thor- 
oughly understand geometrical and mechanical drawing 
and in order to become proficient in those studies he at- 
tended the Brooklyn High School. After four years con- 
stant study he received his diploma and graduated with all 
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employ of the Brady Manufacturing Co. and during the 
latter part of 1876 or the early part of 1877 became 
acquainted with Mr. J. B. Fuller for whom he performed 
all of his electrical experiments and whom he assisted in 
the construction of his electrical machinery. During the 


THOMAS DUNCAN. 


fall of 1877 they succeeded in operating six lights in 
series from a Fuller machine and made a public demon- 
stration at No. 11 Greenwich Ave., New York City, which 
was known as Maltby’s Oyster House. This exhibition 
was without doubt the first exhibition of series arc light- 
ing in this country. In May, 1879, Mr. Wood brought out 
his first machine. This dynamo illustrated in the vignette 
at the beginning of this article was of the multipolar pattern 
and contained what is now known as an iron clad arma- 
ture. It was a decided improvement over dynamos previ- 
ously manufactured and was capable of running either one 
large light of 2,000 c. p. or three smaller lights from three 


F. S. HUNTING. 


the honors of the class as mechanical engineer and draughts- 
man. During this apprenticeship Mr. Wood, whose mechan- 

ical ability had shown itself in the most pronounced way, 
constructed a great many of the special tools used in mak- 
ing the cables of the Brooklyn Bridge, and while still in the 


A. L. HADLEY. 


E. A. BARNES, 


independent circuits. The Fuller Electrical Company 
with which Mr. Wood was connected, received a medal 
from the American Institute at the close of the exhibition 
in the fall of 1880, for this machine. 

Mr. Wood also has good reason for believing that he 
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was the first in this country to invent the differential lamp, 
operating such lamps in Brooklyn, in the fall of 1878 and 
early in 1879. He continued making inventions and im- 
provements for the Fuller and Fuller. W ood Companies in 
arc lighting apparatus, until that company sold out to the 
American Electric Manufacturing Co. in 1885. 

Almost the first work Mr. Wood did for this Company 
after completing the factory was to design the arc light- 
ing machinery for use in the Statue of Liberty in New 
Vork Harbor, and the machinery is still in operation In 
1888 he severed his connection with the American Com- 
pany and took charge of the manufacture of electrical 
apparatus for the Fort Wayne Electric Company. Since 
his connection with this company he has invented and con- 
structed a complete arc lighting system with all its details 
including cut-outs, lightning arresters, instruments, etc., 
and constant current dynamos varying in capacity from 1 
to 125 lights, as well as arc lamps for every known 
purpose, 46,000 of these lamps having been sold during the 
past four years. | 

Mr. Wood’s latest work has been on alternating current 
machinery of which he has designed a system of alter- 
nators which vary in size from 750 to 6,000 lights capacity. 
Also a series of transformers varying in size from 300 
watts or 6 lights to 25, 000 watts or 500 lights. Mr. Wood, 
is but 38 years old and thus still in the prime of life, 
and much may yet be expected of him. 

Mr. F. S. HuNTI xd, in charge of the engineering depart- 
ment of the works, 1s a graduate of the Worcester Poly- 
technic Institute, Worcester, Mass. In October, 1888, he 
entered the employ of the Fort Wayne Electric Company 
as draughtsman. After a few months in the draughting 
room he was made assistant to Mr. Slattery, then elec- 
trician for the company. As Mr. Slattery’s assistant he 
had general supervision over all the designing and experi- 
mental work of the company, and also assisted in the 
designing of new transformers and machines. After about 
a year in this position, Mr. Hunting was made assistant to 
Mr. Talbor, then chief engineer. A year later Mr. C. S. 
Bradley began work at Fort Wayne on alternating motors 
and particularly upon the tri-phase system, and Mr. Hunt- 
ing was detailed to assist him in this work. While 
engaged upon this experimental work with the tri-phase 
system, he made several inventions upon which applica- 
tions for patents have been made, some of which have 
been already allowed, covering methods of converting 
from one phase to another. In September, 1893, he was 
made chief engineer of the company, which position he 
still holds. Mr. Hunting is a full member of the Ameri- 
can Institute of Electrical Engineers. 

Mr. A. L Hap ey, assistant electrician to Mr. Wood, 
graduated with the class of 89 from the Worcester Poly- 
technic Institute. After a few months experience in the 
Thomson-Houston Works at Lynn, he entered the employ 
of the Fort Wayne Company, being put in charge of the 
transformer testing. Later he was made assistant to Mr. 
Slattery in storage battery work, having charge of the de- 
tails of construction and the electrical experiments in 
connection therewith. After working on this line for about 
two years, in which time the battery was perfected and a 
street car equipped and run for six months, Mr. Hadley 
was associated with Mr. C. S. Bradley on tri-phase work, 
especially on small motors, until last year when he became 
connected with the experimental testing with Mr. Hunting. 
Last November Mr. Hadley was made assistant to Mr. 5 . 
J. Wood, having charge of the experimental testing and 
the designing of winding for special transformers, direct 
current dynamos, motors, etc. 

Mr. Tuomas Duncan was born in Girvan, Ayrshire, 
Scotland in 1865, there attending the public schools until 
ten years of age, when he removed with his parents to 
Baronscourt in the North of Ireland, where his father was 
appointed surveyer and land steward to the Duke of 
Abercorn, then Lord Lieutenant of Ireland. 
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After passing through the national schools, he graduated 
from the Newtownstewart Model Schools and the Inter- 
mediate Academy successively, and from Foyle College in 
1883. 

In the fall of 1884, he came to America, locating in 
Boston and followed the vocation of a pharmaceutical 
chemist until 1886, when he entered the electrical pro- 
fession under the late M. M. M. Slattery in the manufac- 
ture of incandescent lamps and alternate current apparatus. 

The following year he went to Fort Wayne to take 
charge of the testing department in the incandescent lamp 
factory of the Fort Wayne Jenny Electric Light Co. 

After the works were destroyed by fire in 1888 he was 
transferred to the Thomson-Houston Company at Lynn, 
Mass., there entering the instrument and meter standard- 
izing department, and remaining until the latter part of the 
following year, when he returned to Fort Wayne to assume 
a similar position with the Fort Wayne Electric Co. which 
he now holds. 

Mr. E. A. Barnes, chief inspector of the works, re- 
ceived his early training with Patterson & Cooper in 
London. After arriving in the United States at the 
age of 21, in May, 1886, 15 secured a position with Berg- 
mann & Co. in their 17th street factory, New York, where 
he was engaged in calibrating instruments of all kinds, 
and the testing of all apparatus, etc., manufactured by the 
company. Finding such work did not agree with his 
health, and having friends identified with a construction 
company engaged in installing Westinghouse plants, he 
went into partnership with them, and after working on 
several large contracts such as the Baldwin Locomotive 
Works and the Bergner Engel Brewing Co., business called 
him to Staten Island, where his firm were contractors 
for the wiring work ona y plant. Subsequently Mr. 
Barnes engaged with this local company as su erintendent 
and electrician, and held that position until the plant was 
completed, when, having an offer from the Fort Wayne 
Electric Company in the construction department, he 
accepted it, and has served that department for the last 
five years. 

During the World’s Fair at Chicago Mr. Barnes had 
charge of the poong etc., of the Fort Wayne Exhibit, 
and represented the company throughout the duration of 
the Fair; at its termination he was placed in the factory 
as Chief Inspector of the works. 


ELECTRIC TRANSMISSION OF POWER IN BELGIUM. 


The success of the installation at the. Herstal Arms 
Factory at Liége, where the whole of the machinery is 
driven by electric motors, has given an impetus in Belgium 
to the industrial application of electric transmission. The 
Société de la Vieille Montagne, which at present have 
several steam power installations at different parts of their 
works, are going to abolish them, substituting one large 
central station, from which power will be transmitted 
electrically to where it is required. It is expected that 
this arrangement will result in economy being effected. 
M. Pieper, of Liége, is at present arranging a railway 
carriage for the Belgium State Railways in order to make 
experiments in connection with electric traction on rail- 
way lines of the standard gauge. 


INDIA-RUBBER CABLES. 


The Hooper’s Telegraph and India-Rubber Works, 
Limited, will lay about 170 knots of cable for the Cuba 
Submarine Telegraph Company, Limited, between Cien- 
fuegos and Batabano. It is interesting to record that this 
cable is to take the place of a guttapercha one, which, 
owing to its exhibiting further indications of depreciation, 
has now been abandoned entirely. Mr. Jno. P. Hooper, 
in 1891, made and laid a cable similar to the new one, the 
manufacture and laying being completed without a hitch. 
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Trade Notes and Novelties 
AND MECHANICAL DEPARTMENT. 


THE MANHATTAN ARC LAMP. 


We illustrate in the accompanying engravings the new Man- 
hattan ” arc lamp which possesses features of novelty and utility 
that will without doubt attract the attention of central station 
managers, 

In order to provide for simplicity of parts, economy in life of 
carbon, regularity of feed, etc., the entire mechanism has been 
designed so as to be concentric to the stem. 

In the accompanying engravings, Fig. 1 shows the lamp com- 
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FIGS. 1 AND 2.— TRE MANHATTAN ARO Lamp, 


* 


TONY 


plete, while Fig. 2 shows the skeleton of the lamp, the air tight 
shell at the centre being removed to show the feed mechanism. 
Here A is the magnet, B the armature carrying the clutch 
O, and engaging through suitable slots in the armature the clutch 
rings D, which have radial play within a slotted tube. In the 
upward travel of the armature B, the flaring pan 0 engages 
the clutch rings against the inserted upper carbon, raising 
ing it to form the arc. E is the negative terminal casting having an 
embossed cut-out seat. A cut-out ring held out of contact with 
the seat by an insulated op: secured in the negative terminal 
casting E. The negative carbon frame F threads into the lower 
of casting E and the slotted tube passes through the opening 
in casting E, the brush-box being screw-threaded to the end of the 
slotted tube and insulated from casting E. 

In Fig. 2 the brush-box is concealed from view by the carbon 
frame F. The negative carbon clamp d is insulated from a dust- 
pan H, which has yielding contact against the lower opening in 
the air-tight globe; the upper carbon holder or sheath L is remov- 
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able with the carbon. M is a resistance path to cut-out ring 
and M! (part of same resistance coil) is a shunt on the main coi 
the magnet to regulate the length of the arc. 

The circuit through the lamp is as follows: The current passes 
from the positive terminal through the main coil of magnet into 
the magnet A and slotted tube k to the brushes J and clutch rings 
D to the upper carbon, to the lower carbon and out through the 
negative terminal. It is provided with two paths; one through 
the main coil and carbons, and the other through the resistance M 
to the spring o and cut-out ring N, to the seat P of the casting E 
and out through the negative terminal. An insulating washer 
separates the armature B from the cut-out ring, the contact 
between the ring and seat being effected by the weight of arma- 
ture B. 

This arrangement makes a very perfect cut-out. It is only 
called into service, however, in cases of obstruction to the prompt 
descent of the upper carbon, which is a rare occurrence. In all 
other cases the cutting out is effected through the carbons them- 
selves after being consumed to the predetermined point. 

To shorten the Jamp, the customary carbon rod has been dis- 
pensed with and a carbon sheath or holder feeding through the 
clutch rings with the bare carbon is substituted ; and though the 
diameter of the sheath is appreciably larger taan the carbon car- 
ried, they both feed through the clutch rings without any varia- 
tion in voltage. This is due to a cushioned clutch feed without 
the usual ‘‘jump.” The long standing objection to differential 
coil lampe, that of varying their voltage according to the temper- 
ature of the shunt coil, has been entirely avoided in this lamp, the 
voltage remaining the same, cold or hot. 

If preferred, the carbon holder or sheath may be dispensed 
with and the carbon fed direct. It may be thought desirable to 
use an 18“ carbon, which will cut out when burned down to the 
proper point, say, within five inches of the end; this stub may 
then be used as a lower carbon for another run. 

A very important feature of the lamp covered by patent is the 
enclosed globe. The globe is air tight at all other points except at 
the bottom which is closed by the yielding pan H. This is claimed 
to be the only practicable method of preventing oxidation of car- 
bons by closure that has yet been devised, as it makes practical 
the trimming and cleaning of globes without disturbing any air 
tight bearings. The globe is cushioned in its upper portion on 
soft asbestos gaskets and there made air tight. e lower part of 
the globe has a hand hole large enough to conveniently permit of 
cleaning and trimming. This hand hole is yieldingly closed by a 
detachable dust pan. 

On the formation of an arc the enclosed air is heated and rare- 
tied, the surplus air escaping through the lower vent. The con- 
tained oxygen is soon reduced by combustion with the carbon 
points to carbon monoxide and this with the remaining nitrogen 
surrounds the arc and protects the points from further combustion, 
These highly raretied gases being much lighter than the surround- 
ing comparatively cold air, have a tendency to rise, and finding 
no outlet at the top, remain in the globe to the exclusion of the 
surrounding air which is much colder and heavier and which can 
enter only by slow diffusion. 

The lower carbon is secured in a socket fixed to the yielding 
pan. To trim the lamp the latter pan is unacrewed, when the’ 
upper carbon follows down after the lower and is removed ; to 
place new carbons in the lamp the upper carbon is simply shoved 
up into place on the point of the lower carbon through the brush 
rings into the slotted tube, when the pan is crewed on and the 
lamp is ready to burn. The clutch rings grasp the carbon radially 
at the upper part and the brush rings centre it at the lower, thus 
insuring a perfectly vertical feed and preventing wedging of 
carbons. 

The distance between the brush rings conveying current to the 
top carbon and the socket holding the lower is only about 8 inches. 
This distance usually varies from 18 inches to within the limits of 
their consumption, thus introducing a variation in the resistance 
and thereby variations of voltage and loss of power; to 
overcome this objection, it became necessary to use copper 
covered carbons. In the Manhattan lamp the small distance 
between the two carbons being constant and the resistance 
remaining constant, there is introduced no variation of voltage in 
the arc, and copper covered carbons are unnecessary. It will be 
noted also that the space between the top of the globe and the 
mechanism has been done away with, which not only greatly 
reduce the length of the lamp, but makes it particularly suscep- 
tible to decoration. 

The lamp does not require a special grade of carbon and it is 
found that ordinary carbons burned in this enclosed chamber will 
last about five times as long, and a better quality of cored carbons 
about six times as long, as the same carbons burning in the 
open air. 

The lamp illustrated in Fig. 1 is designed to burn one week on 
half night service without re-trimming. A similar lamp is made 
to burn about four nights on all night service or will require 
trimming but twice a week. 

In central station service and particularly where lamps are 
distributed over considerable territory, the item of saving of 
labor in trimming will make the lamp particularly attractive com- 
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mercially. The saving in cost of carbon and trimming with such 
a lamp, will amount to about $10 to $12 a lamp a year, or in most 
cases a good return on the entire cost of an arc light plant. Ina 
municipal plant this would represent the saving of the interest 
charges on the entire issue of bonds necessary to construct the plant. 

It has been found that in this enclosed chamber, it is possible 
to successfully burn a longer arc than in the open air and where 
desirable in series arc work a 2,000 candle power lamp can be 
run at about 75 volts and six amperes. 

As the g, carbons are only consumed at about the rate of one 
inch in four hours, it will be seen that the lamp seldom feeds, so 
that aside from the feature of the sneak feed provided in this 
lamp, the carbons are required to feed about one-fifth as often as 
an arc lamp burning in the open air and are 5 that 
much more regular and steady in earning: This will be appro: 
ciated in an outside lamp and particularly in a lamp on incandes- 
cent circuits. 

The main features claimed for this lamp are, the t saving 
in trimming and the fact that ordinary carbons ma used, but 
above all, the simplicity of the mechanism. It will be seen that 
there have been eliminated all magnets with levers to multiply 
power, dash pots, racks, set screws and carbon rods, so that the 
cost of repairs should be reduced to a minimum. The lamp is 
manufactured by the Manhattan General Construction Company, 
No. 50 Broadway, New York City, and No. 753 Monadnock Build- 
ing, Chicago, III. 


THE RUSHMORE DRUM ARMATURE WINDING. 


It was to produce a drum armature that should be a perfect 
mechanical balance with the coils all exactly alike and exposed to 
the air at all points, that Mr. S. W. Rushmore of 126 Liberty St., 


THE RUSHMORE ARMATURE WINDING. 


N. Y., designed the system of drum winding shown in the accom- 


panying cut. In this winding the coils are first all cut to any 
required geal Sip and are all placed upon the armature in equal 
positions, while standing vertically, and are shaped upon each 


other in such a manner that they all cross the heads spirally, so 
that every coil is of exactly the same shape and none of the wires 
cross, but gradual 7 lap past each other. 

It will be seen that the coils are practically independent on the 
heads and that they lie in such a manner that should the insula- 
tion become charred, there is no mechanical strain to produce a 
short circuit. With the coils exposed to the air at nearly all 
ponu, an armature wound on this system will c a much 

rger current with safety, and having the coils exactly alike in 
shape and position on the core cannot but be an advantage, 
mechanically as well as electrically. 

Mr. Rushmore is now winding this system for a number of the 
largest Edison and other stations all over the country and has re- 
wound the standard types of armatures to this system as large as 
250 h. p. In addition to this special drum armature winding, he 
is making a specialty of every class of heavy central station 
repairs and his factory at the foot of Morris St., Jersey City, is 
fully equipped with the heaviest class of machine tools required 
for this class of work and for the building of large low tension 
dynamos for copper refining and depositing. 

The heavy machine floor is on the ground level, and over this 
is a complete factory equipped with the best class of machinery 
for the manufacture of arc lamps of every description, including a 
full line of search lamps for all classes of service, Mangin mirror 
lights, etc., and also of every kind of dynamo supplies; and a 
9 the building of large commutators. 

Mr. Rushmore is making a specialty of completely rebuilding 
the largest station dynamos and now has orders on hand for over- 
hauling and rebuilding the dynamos of two stations that were 
pay destroyed by fire, comprising fifteen large machines. The 

actory is supplied with every appliance for heavy work and is 
supplied with power for testing by a 250 h. p. Corliss engine in the 
basement. 

Mr. Rushmore is about to place upon the market a new series 
arc lamp for street lighting that is designed to meet the require- 
ments of rough service. 


THE MILLER MFG. Co. of ares eE who are handling the 
‘‘Shapleigh Wire Gauge,” are so far behind with orders, they will 
be unable to deliver any gauges before July Ist. 
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THE COILED FILAMENT PACKARD LAMP. 


The latest departure in the Packard lamp is the coiled filament 
Packard lamp, answering in appearance to the familiar straight 
filament lamp of the same make. Even an inexperienced eye 
cannot fail to be impressed with the graceful outline and general 
symmetry of this lamp, and to the person familiar with the lamp 
business it will be evident that the Packard coiled filament is a 
beautiful production. The New York & Ohio Co., the manufac- 
turers of the coiled filament lamp, have moved slowly in bringing 
out a lamp of this kind, preferring to wait until they had fully 
satisfied themselves that it was the more desirable lamp under 
certain conditions. When they had convinced themselves of this 
fact, they proceeded to make a coiled filament lamp that would 
be in every way as nearly perfect as possible. 

The coiled filament lamp is ee, adapted to high volt- 
ages and at present the New York & Ohio Co. are furnishing 
them only in lamps of from 100 to 110 volts. The coil in the 
long filaments, in addition to concentrating the light, also prevent 
the filament from falling against the bulb and shortening the life 
of the lamp. Further than this it renders the filament more 
rigid and less likely to be affected by the jarring of the building or 
its support and gives a longer life in buildings which are subject 
to vibration from the operation of machinery or other causes. 

The above merits taken in connection with the graceful 
appearance of the lamp lead the New York & Ohio Co. and the 
Electric Appliance Company, their Western selling agents, to 
1 that the Packard coiled filament lamp will be very 
Popular. 


MIAMISBURG ELECTRIC CO. 


THE Miamisburg, O., Electric Co. report that they are doing 
remarkably well. ey have been very busy of late getting the 
new addition to their factory in shape for the purposes, chiefly, of 
their battery department. Their Imperial dry battery has boani 
undergoing some pretty severe tests since it was put on the 
market, but it has come out of the ordeal most successfully and 
is now in most active demand, It has had a special trial at many 
telephonic headquarters, and is being Given the preference in a 
great many places as the result. The dealers are also finding out 
that this dry battery is not of a kind to go back upon them, but 
that thousands can be sold without the return of a single cell as 
defective or dead. Being free from local action when not in use, 
the cell does not run down while standing on the shelves, and 
there is none of the disagreeable creeping of salts. The Burnley 
Cartridge battery is also already recognized as a staple article of 
the trade, being tly admired for its small paper porous cup, 
which cannot be broken, and its light weight. It thus ranks high 
in the sal ammoniac group of batteries, and is much called for by 
ies, bell hangers etc. 

he Miamisburg Co. also report a good trade in their tempered 
copper segments, the demand for which has doubled in the last 
few months. They claim to furnish segments free from porous 
and shrunken places and of the finest temper, 


THE Mica INSULATOR Co.,218 Water street, N. Y., have just issued 
a new catalogue of Micanite,” of which admirable specialty 19 
are the sole manufacturers. The catalogue includes very full 
information as to Micanite plates, commutator segments, taper 
rings, band rings, troughs, field magnet and transformer spools, 
cylinders, washers, tubes, cloth, paper, insulator for rheostats, 
etc., etc. The company report that in spite of dull times, their 
trade has increased, the month of May record being the largest up 
to date. Micanite has now been introduced in Europe, and the 
demand is steadily growing from that quarter. 


BALL & Woop ENGINES.—The beautiful new Bowery Bank 
building in New York is being equipped with the Ball & Wood 
engine for driving its electric lighting plant, and among other 
New York buildings which are using these engines are the Bon- 
fils building to be occupied by Davis Collamore & Co., corner of 
Fifth Avenue and 22nd St., the Baer building 5 by Frank 
Leslie's Publishing Company, Bond Street, the Hotel Majestic, 
Lawyers’ Title Insurance building and the Margaret apartment 
house, all of which have been installed within the last few weeks. 


NORTHWESTERN ELECTRICAL ASSOCIATION.—The semi-annual 
meeting will take place at St. Paul, July 18th to 20th next, and all 
indications point to a liberal attendance. Arrangements are now 
being made to run a special convention train from Chicago via the 
Wisconsin Central Lines, and it is expected that a majority of the 
electrical fraternity will take advantage of the fact to spend a few 
days at the Minnesota capital. 


Departmental items of Electric Light, Electric 
Ratlways, Electric Power, Telegraph, Telephone, 
New Hotels, New Buildings, Apparatus Wanted, 
Financial, Miscellaneous, etc., wilh be found in the 
advertising pages. 
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S™ THAT YOUR INCANDESCENT LAMPS ARE LABELED 


COLUMBIA 


Price 10 Cents. 


o > 


IT IS A GUARANTEE OF PROTECTION TO THE USER AND OF LAMPS UNEQUALED IN 


QUALITY. 


THE COLUMBIA INCANDESCENT LAMP CO., 


1910, 1912 and 1914 OLIVE STREET, ST. LOUIS, MO. 


DIPLOMA AND MEDAL AWARDED FOR 


SAFETY, ECONOMY AND EFFICIENCY 


WRITE FOR CATALOGUE. 


THE STIRLING COMPANY, Pullman Bldg., Chicago, Ill. 


SIMPLEX 


WIRES ano CABLES 


For Underground, Submarine, Line and 
nside Construction. 


SIMPLEX ELECTRICAL CO., 
76-81 Cornhill, Boston. 851 The Bookery, Chicago. 


BEST! CHEAPEST! 


The Perfect Arc Cut-Out 


Power's Are Light Cut-Out; 
Porcelain * Weath- 
erproof Novel CLAMP 
Binding Posts. 


The Z. G. Bernard Oo., Mfrs, 
TROY, N. v. 


C O. Mailloux, 


© OONSULTING AND CONSTRUCTING 
ELECTRICAL ENGINEER, 
45 WILLIAM 8T., NEW YORK. 


WW iliam Marshall, 
Manufacturer of ELECTRICAL CONDENSERS. 
STANDARDS A SPECIALTY. 
709 Lexington Avenue, New York. 
Cary T. Hutchinson, Ph. D., 


CONSULTING ELECTRICAL ENGINEER, 
Postal Telegraph Bldg., 253 Broadway, New York. 


Montgomery H. Johnson, 


CONSULTING ELECTRICIAN, 
Martin Building, Utica, N. Y. 
SPECIALTY: DESIGNING ELECTRICAL APPARATUS. 
Correspondence solicited regarding special applications ot electricity. 


16 G.P, == 256, 


THE STIRLING 
WATER TUBE SAFETY BOILER 


Surpassed all Competitors at the World’s Fair 
in Cleanliness and Durability. 


' Aldrich Court, 


HAWKS ELECTRIC CO., 


174 Summer St., Boston, Mass. 


Consulting Engineers aud Contractors 


Complete Electric Light Plants and for Street Railways, 
Over 75 Plants installed In New England, 


THE OKONITE COMPANY, Ltd. 


MARK. 
13 PARK ROW, - = NEW YORK. 
Charles J. Kintner, 


Principal Electrical Examiner in the U. 8. Patent Office 
during the time of the Telepbone Controversy in the 
Patent Office and U. 8. Courts. 


ELECTRICAL EXPERT, 
BOLIOITOR OF DOMESTIC AND FOREIGN PATENTS, 


ELEOTRIOAL PATENTS A SPECIALTY, 
45 BROADWAY, 
New VORK. 


Every Electric Light & Railway 
Plant should be provided with 
BRISTOL’S RECORDING 


VOLTKETERS, 


Makes continuous record day 
and night. Send 182 circular. 


THE BRISTOL CO., 
WATERBURY, CONN. 
New York Branch, 121 Liberty St. 


OPE, RE AD & ROGE RS 


nents for E tno al 8 ions 


INCANDESCENT LAMP. 


N. & C. PATENTS. 


EDDY 


Perfect Mechanical Construction, 
Highest Efficiency, 


MOTORS AND 
GENERATORS, 


Perfect Regulation. 


THE EDDY ELECTRIC MFG. COMPANY, 


WINDSOR; SM: 
New York, Havemeyer Bldg. 
Boston, 30 Oliver Street. 
Cleveland, Cuyahoga Bldg. 


eke: Monadnock Bldg. 
Phil elphia, 506 Commerce St. 


dward P. Thompson, M.E., 


PATENTS. % Ter 


Ten years’ experience in the intricate patent 
laws of fifty foreign countries and the U. 8. Not 
a single dissatisfied client. Complete and success- 
ful correspondence system for out-of-town clients, 
Send for chart on U. S. and foreign patents. 


THOS, G. SMITH, Jr., M. E. 
Consulting Engineer, 


No. Ii Hammond Building, 
CINCINNATI, O. 


DRY BATTERIES 


Best of all is the 


“STANDARD” 


Mado by J. H, BUNNELL & 00., 76 Cortlandt St., Now York, 


Best construction and Strongest, 
most durable and reliable, „64 256. 60 cents 
per cell. Liberal discount. 


Shawhan-Thresher Elec. Co. 


Tron Olad Motors and 
DAYTON, OHIO. 


Pepper & Register, 
ELECTRIC STREET RAILW 
CONTRACTORS aa ENGINEERS, 
Davi Purrazn, In., M. K. „ 
Provident Bldg., Philadelphia. Pa. 


66 N EW B E ACO N 99 Beacon Nenn Pamp & Hecesionl Oo, 


Headquarters, Irvington St., 2 * 


EW 
OFFICES: bere cs ‘aie 
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enn F. PHILLIPS, President. W. A. HATHAWAY, Treas. W. H. BAwYER, Secy. McINTIRE’S PATENT, 


AMERICAN ELECTRICAL WORKS, | AZ ues 


Cut-Out Terminals for all makes of Lamps. 
PROVIDENCE, R. i. 


General Electrical Supplies. 
RAILWAY FEEDER AND TROLLEY WIRE, Wann mmm 


Incandescent and Flexible Cords, 


AMERICANITE, MAGNET 
OFFICE AND ANNUNCIATOR WIRES 


FARADAY CABLES. 


Font Wayne ELECTRIC Go., - 


Fort Wayne, Ind. 


Apparatus for Arc, Direct Current 
and Alternating Incandescent 


NEW YORK OFFICE: P. C. Ackerman, 10 Cortlandt Street. Lighting and Power Trans- 
MONTREAL BRANCH: Eugene F. Phillips’ Electrical Works. mission. 
MACNETO — 


TIME DETECTORS 


A VARIETY OF STYLES, 


ALL 


MODERATE IN PRICE. 


Special Inducements to the Trade. 


CATALOGUE ON APPLICATION, 


THE HOLTZER-CABOT ELECTRIC oo. 92 Franklin St., klin St., Boston, Mass. 


NEW YORK OFFICE; 14 LIBERTY STREET. 


THE STIRLING WATER TUBE 
SAFETY BOILER 


Beat all Previous Records at the World’s Fair 
for Cleanliness and Durability. 


Medal and Diploma Awarded for Safety, 
Economy and Efficiency. 


J. BRADFORD SARGENT, 


8 OLIVER STREET, - - = BOSTON, MASS. 


FIBRE CONDUIT 
The Best Underground Conduit for Electric Cables. 


Light, Strong and Durable. 
Not Affected by Acids or Alkalies. 
A Perfect Insulator. 
Write for Information. 


Manufactured Exclusively, under Basic Patents, by 


THE FIBRE CONDUIT CO., 257 BROADWAY, NEW YORK. 


Works, ORANGEBURGH, N, Y. 


Press of C. C. SHELLEY, 10 and 12 College Place, New York. 
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ST. LOUIS ELECTRICAL SUPPLY CO. 


Offices: American Central Building, 
Warehouse: 809 Locust Street, ST. LOUIS, MO. 


DEALERS IN GENERAL ELECTRIGAL SUPPLIES. 


WRITE TO US IN REGARD TO PACKARD MOGUL LAMPS. 


BUCKEYE 


IINCANDEISCEHNT LAM PS 


HICH GRADE. LONC LIFE. NON-INFRINGINC. 
Our recent victory over the Edison Patent in the United States Circuit Court secures immunity to our customers. 
Monadnock Building, Chicage. THE BUCKEYE ELECTRIC co., Cleveland, Ohio. 


SPECIAL: PRICES 


„ o DETROIT ELECTRICAL WORKS 
E,  DYNAMOS AND MOTORS. 


A \ GENERATORS £ =: . MOTORS: = 


— Wound for i IO- ide: 225-250 or 500 Walia: 


WRITE FOR QUOTATION, STATING | STATING SIZE AND VOLTAGE. 


>, ` * SE 3 
4 a — 7 l 
VVV L, WARFIELD, Agent, 1487 (DETROIT. 


SWITCHES FOR RAILWAY AND 


CENTRAL STATIONS 
EXAMINE CAREFULLY 


Our latest improvement in Station 
Switches, as represented by the ac- 
companying illustrations. 


WE CLAIM FOR THESE 8WITCH E§8——mm 


Perfect rigidity of the blades, and proper alignment while being operated. 

Absolute contact of the blade with the contacts ‘‘B’’ by means of the re- 
inforcing plates A“. 

The flexibility of the Switch is maintained, while the mechanical strength 
and carrying capacity ls more. 


We manufacture over 300 different styles and sizes under our own patents of late Issue. 
HICH-GRADE WORK, REASONABLE PRICES AND PROMPT DELIVERY. 


PY STATIONARY AND ROTATING FAN MOTORS FOR DIRECT CURRENT CIRCUITS. 
W. S. HILL ELECTRIC COMPANY, 


SEND FOR CATALOGUE. (33 Oliver Street, Boston, Mass. 
Represented in New York by the ELSON & BREWSTER ENGINEERING Co., 143 Liberty St. 
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WAGNER ALTERNATING AND DIRECT CURRENT 
FAN MOTORS = 


CHEAPEST and Mrs ; 
MOST EFFICIENT. 4¢ 


1,000 Ready for Immediate Shipment 
ALTERNATING CURRENT 


TRANSFORMERS. 
Wagner Electric Mfg. Co. 


== ST. LOUIS, MO. 
Speed Regulated at Will. AGENTS WANTED. Send for 1894 Catalegue. Neiseless! Efficient! 


i i Aai 
Ni 


ALLGEMEINE ELEKTRICITATS-GESELLSCHA FT. 


CAPITAL FULLY PAID UP, 20,000,000 MARK. 


HEAD OFFICES AND WORKS: BERLIN. 
AGENCIES THROUGHOUT THE WORLD. 


EXPORT DEPARTMENT. 


MANUFACTURERS 
OF 
STEAM ENGINES, DYNAMOS, MOTORS, 
INSTRUMENTS, ELECTRICAL SUPPLIES AND 
ARC LAMPS FOR CONTINUOUS AND 
ALTERNATING CURRENT, 


MANUFACTURERS 
OF 
A. E. G. INCANDESCENT LAMPS, 
BARE AND INSULATED WIRES, FLEXIBLE 
CORDS, STABILIT AND SUNDRY INDIA 
RUBBER GOODS. 


— TRADE MARK.— 


CONTRACTORS 


FOR 
COMPLETE CENTRAL STATIONS AND ELECTRIC STREET RAILWAYS. 


SEND FOR CATALOGUES. 
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STANDARD “WARD” ARC LAMPS. 


You have seen our special offer on 1, ooo Ward Lamps, direct current. Well, the 
sale is fairly under way. If you desire anything in this line, let us hear from you 
quickly. State full particulars and quantity that you wish figures on. 


ELECTRIC CONSTRUCTION & SUPPLY CO. 


Telephone Building, Unity Building, 
NEW YORK. ESTABLISHED 1881. | CHICAGO. | 


Westinghouse Electric and Mfg. Co. 


PITTSBURGH, PA. 
We Manufacture Complete Installations of Electrical Apparatus for 


Central Station Electric Lighting, 
Long Distance Transmission of Power, 


Electric Railways and Isolated Plants. 
BRANCH OFFICES IN ALL LARCE CITIES... 


EXCELSIOR ELECTRIC (@O. 


(EXCELSIOR SYSTEM.) 


MANUFACTURERS OF 


Electric Light and Power Apparatus. 


Dynamos for Electro Plating and Electro Deposition. 


MOTORS FOR 110, 220 AND 500 VOLT CIRCUITS. 


Motors for Arc Circuits a Specialty. 2 
Excelsior Arc Dynamos, Lamps and Motors received the highest 
award at the World's Columbian Exposition. 


Our Arc Dynamo is absolutely automatic in regulation, is highly 
efficient, gives larger output for its weight, and requires less power and 
floor space than any dynamo made. 


Sizes: 16 to 200—2,000 C. P. Lights. 
44 20 to 250—1,200 C. P. Lights. 


OUR “MODERN” ARC LAMP OUT-CLASSES ALL OTHERS. 


MAIN OFFICES, 44 BROAD STREET, NEW YORK. 
WESTERN OFFICE, 1619 MONADNOCK BLOCK, CHICAGO, ILL. 
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Long Distance... SOLD 


— — 


Telephone, $12.50 ourhidtrr. 


@©9e@eee 8 0888 @ @ 


AGENTS 


R. B. COREY, 
18 Cortlandt St., New York City. 
CUMNER, CRAIG & CO., 
69 Broad St., Boston, Mass. 
CHARLES E. CORWIN, 
Benedict Bldg., New Haven, Conn. 
HARRY S. SMITH & CO., Ltd., 
607 Chestnut St., Phila., Pa. 
J. HOLT GATES, 
1140 Monadnock Bk., Chicago, III. 
McCAY-HOWARD ENG. CO., 
106 E. German St., Balto., Md. 
F. P. LITTLE ELEC. CONS. & 
SUPPLY CO., 
135 Seneca St., Buffalo, N. Y. 
RONALD CRAWFORD, 
405 The Bastable,” Syracuse, N.Y. 
JONES BROS. ELECTRIC CO., 
Cincinnati, O. 


— — — — ä — — e e 
— — —n— — e 


— 


AGENTS 


MACHINISTS’ SUP. AGENCY, 
Dayton, O. 
ELECTRICAL & MECH. ENG. 
& TRADING CO., 
39 Cortlandt St., N. v. 
ST. LOUIS ELEC. SUPPLY CO., 
St. Louis, Mo. 
SUPPLY MANUF'’G Co., 
Pittsburgh, Pa. 
SOUTHERN ENG. CO., 
235 Sth St., Louisville, Ky. 
BARNES & PATON, 

135 River St., Troy, N. Y. 
CHARLES F. BURNS & CO., 
29 So. St. Paul St., Rochester, N. v. 
F. A. & W. J. HUTCHISON, 

Columbus, Ohio. 
ROYCE & MAREAN, 
Washington, D. C. 


© © © Ọ © 
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OUR Wall instrument shown above, as it stands, using battery call, is especially adapted for 
short lines between house and barn, factory and office, etc. In combination with any good 
magneto calling apparatus, it is the ideal instrument for both short and long distance 
work, or for exchange purposes. The transmitter employed uses no induction coil, and its 
operation does not depend upon variable pressure between electrodes in constant contact.” It is, 
therefore, the only non-infringing carbon transmitter on the market. The instrument has talked 
over several hundred miles of ordinary iron wire, using no induction coil; and, over 200 miles of 
copper circuit, conversation can be carried on in a tone just above a whisper. When the instrument 
is used for exchange purposes, no battery is required at subscribers’ stations, for the reason, 
that no induction coil is used. In such cases, a small number of cells, or their equivalent in dynamo 

current, are used at the switch-board. 
Our Interior Telephone System is in use in more than 140 buildings throughout the 


United States. 
2 
INTERIOR TELEPHONE Co. e 


WRITE FOR OUR ILLUSTRATED cixcul ax. 203 Broadway, New York. 
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THE BERLIN 


Engineers, 


sce , IRON BR 


Iron and Steel. 


Co. 


CHAS. M. JARVIS, 


President and GEORGE H. SAGE, 


Chief Engineer. 
BURR K. FIELD, ae ee 


Vice-President. 


The above illustration is taken direct from a photograph and shows an iron truss roof designed and built by us for the engine room of the Pawtucket Gas Oo., at Pawtucket, 
. I. The roof trusses are of iron, with iron purlins covered with our patent anti-condensation corrugated Iron Roofing. This roofing is guaranteed not to drip on the underside 


in the coldest winter weather, and it is the only known method of preventing drip from corrugated iron in cold weather. 


Send for Illustrated Catalogue. OFFICE AND WORKS: EAST BERLIN 9 CON N ° 


r 
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Plants Specially Designed. 


LUNDELL DYNAMOS DIRECTLY CONNECTED TO 


ANY TYPE OF HICH SPEED ENGINES. 4 Variations of f Spoed. 


IN SIZES UP TO 30 KILOWATTS. 


INTERIOR CONDUIT 
AND INSULATION COMPANY, 
44 BROAD STREET, NEW YORK. 


For Dynamo and Motor Catalogues, 
including Fan Motor Outfits, Prices, 
and all information, address the 


SAFETY SEAMLESS RUBBER COVERED. 
ATLAS SEAMLESS RUBBER COVERED. 
K. E. W. WEATHERPROOF WIRE. 


Magnet, Office and Annunciator Wires. 


HEADQUARTERS FOR EVERYTHING ELECTRICAL. 


THE KNAPP ELECTRICAL WORKS, 
271 and 273 Franklin Street, 


WRITE FOR OUR PRICES. Guicaco, Inu. 


X THE ELECTRICAL ENGINEER. 


ARE YOU USING 


OUR CATALOGUE 


for reference in placing 7 2 zonr supply orders? You will 


MOST COMPLETE i BEST ARRANGED 


Electrical Supply Catalogue ever published, and 


STRICTLY UP TO DATE. 


The following is taken from an unsolicited testimonial from 
one of our customers who evidently 


KNOWS A COOD THING 


When he sees it :— 


“ Your latest catalogue is received, and we think it is the best one ever poren 
out for every day use; full of all the latest appliances and omit a lot o 
so often contained in ers, which as a rule, have but one object—to add 
ee lis, and hope that 
ntlemen, we con you upon your resu ur 
business may continue to increase as rapidly in the future as it pee ia the past.” 


Send for a copy, if you are not supplied. 
ELECTRIC APPLIANCE COMPANY, 


ELECTRICAL SUPPLIES. 242 Madison Street, Chicago, Ill. 


The transmission of heat from a condition of 
waste to one of usefulness is the office of 


Tue WAINWRIGHT 
FEED Water HEATER. 


The removal of resistance and a consequent 
gain in power is the office of 


THe WAINWRIGHT 


SURFACE CONDENSER. 


Compensation for the expansion caused by 
high temperature is the office of 


THe WAINWRIGHT 
EXPANSION JOINT. 


All of these appliances contain corrugated 
copper tubes, and have other valuable features 
which our Catalogue will describe for you. 


The Taunton (Mass.) Locomotive Mfg. Co. 


CHICACO: 26 W. Randoiph St. 
NEW YORK: 68 Cortlandt St. 


ii 
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The Only Thoroughly Reliable 


9 ` A Pr Bae 3 
eee INSULATING 
* / : Migs SS 
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8 


Awarded the Highest Competitive 
Medal and Diploma at the World's Fair. 


THE STANDARD PAINT Co., 
2 LIBERTY ST., NEW YORK. 


General Western Agents: General New England Agents: 
Metropolitan Electric Co.,Ohicago. Pettingell-Andrews Co., Boston. 


HART FLUSH SWITCHES 


This flush plate is 
adapted for use with our 
regular 5 and 10 ampere 
8. P., 10 ampere D. P., 
and 10 ampere 8 way 

Switches. 
| These plates are also 
made to contain two, 
| three, four, six and eight 


Can be furnished with 
lock and key. 


THE HART & HEGEMAN 
MFG. CO., 


Hartford, Conn. 


ELECTRIC STORAGE BATTERY C0., 


Sole Manufacturers of 


The Chloride Accumulator. 


a 


Elements of all si: sizes, from 100 
up to 10,000 watt hours ca- 
pacity each cell. 


Central Station 
Installations. 


TRACTION CELLS A 
SPECIALTY. 


Electric Launch Equip- 
ments; Telegraph, Phono- 
graph, Surgica ‘and all 

lis 


special ce 


DREXEL BUILDING, 
PHILADELPHIA, PA. 
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ORRESPONDENCE So of 


leveland, Ohlo. f 
OURSES IN ELECTRICITY. L. . ROBERTS, M. 


ATALOGUE ON APPLICATION. 


SSS re ee, 
DRAWINGS for PATENTS. 
work artistically and aoourately iy executed inner! 

erences. 
Wm. A. Courtland, 87 Nassau St., New York. 


— — 


For all Pu ses. 
Platinum 
Organized March, 88. Incorporated March, ‘91. 


Woodbridge & Turner Engineering Co. 


BAKER & CO. 408-414 New Jersey 
Railroad Av K 
Cons tru and Supervising 


Ave., Newark, N. J. 
ELECTRICAL and MECHANICAL ENGINEERS. 


Contractors for Complete Electric ting Plants, 
Electric Power pi and Street way Oon- 
structi Esti Pians and 
pared, on 


Times Building, 41 Park Row, New York. 


ELEOTRIOAL ENGINEERING 00., 
249 SEcenD AVENUE, Seurn, 
MINNEAPOLIS, MINN. 
"PACKARD LAMPS.’ 


GOOD PATENTS 


Procured. 
SURED. Pam 
CHAS. J. GOOOH, WASHINGTON, D. C. 


WALTER K. FREEMAN, 


136 Liberty St., New York, 


CONSULTING ELECTRICAL ENGINEER. 


Electric Light Plants for Reference. 
15 Years’ Experience. 


ees 


THE 
Consolidated Electric Storage Company, 
BRUSH PATENTS, 


Licenses Granted. 


EDISON BUILDING, NEW YORK. 
DREXEL BUILDING, PHILADELPHIA, 


CENTURY <- 


INSULATING TAPE. 


THE CAMPBELL ELECTRICAL SUPPLY co., 
104 High Street, Boston, Mase. 
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Weston Electrical Instrument Co., 
114 to 120 William St., Newark, N. J. 


The WESTON STANDARD 


Portable Voltmeters and Wattmeters 
for Alternating and Continuous 
Current Circuits. 

The only standard portable instrament which 


deserves this name. Absolutely permanent 
if not abused. 


Send for Samples and Prioes, 


SAMSON SPOT CORD 


- — 


ARC LIGHT CORD 


Highest Accuracy. 
Least Consumption of Energy. 


Send for our New Oatalcgue issued December, 1898. 


CARPENTER ENAMEL RHEOSTAT CO. 


BRIDGEPORT, CONN. 
. D. SHAIN, General Selling Agent, 
186 Liberty Street, New York, 


SECOND HAND APPARATUS. 


GENERATORS, MOTORS, DYNAMOS, ARC LAMPS for arc 
and incandescent circuits, TRANSFORMERS and METERS. 
All of standard makes and sizes, and 


CUARANTEED EQUAL TO NEW. 


WM. L. WALKER & Co., 178 Summer Street, BOSTON. 
GEO. H. ALMON. GEO. N. SARGENT. 


ALMON re SARGEN T, 


ELECTRICAL ENGINEERS and CONTRACTORS, 
ENERAL AGENTS FOR 


The L. P. 4 D. Transmitter Oo. and The Belknap Motor Co., 


Manufacturers of DYNAMOS, MOTORS ELECTRICAL SUPPLIES, and the 
COMPOSITE GRAPHITE and COPPER WOVEN WIRE BRUSHES. 


Main Office, 620 Atlantic Avenue, Boston, Mass. Branch Office, 186 Liberty Street, New Tork. 


SILK BRAID 


For Incandescent Lamp Filaments. 


| The greatest care taken in producing a uniform article. Used b 
the largest lamp manufacturers in the country. á 


BOSTON BRAID MFC. Co. 


27 Beach St., Boston, Mass, 


A New Catalogue on AnD 
STATION AMMETERS TROLLEY CORD 
AND VOLTMETERS. am i“ 
Samson Cordage Works, Se 


BOSTON, MASS. 


J. C. HENDERSON, 
CONSULTING ENGINEER, 
Member Society of M. E. 29 Broapway, Naw YoRrr. 


6 u 60 N. A. M. ` 


HATHAWAY BUILDING, 
620 Atlantic Ave., Boston, Mass. 
BOSTON’S ELECTRIC CENTRE. 


„ADJ USTABLE HOLDERS 
INCANDESCENT LAMPS. 
PESES OCWHITE CO. VWORCEST 1 


ASS. 


to $35.00 onth. 
LIST OF PRINCIPAL TENANTS: 
— Kine and Mfg. Co. F hit Cor 
Hawks Elestrie Co, Harrisburg F Co. 
Seite. co Ea benatan? > J. Q. WHITE & co., 
Uniona and Co. Stir Boller Co, 
Robinson Elec. Co. L Co. 
— Gar Gor . CONTRACTING ENGINEERS 
New York Insulated Wire Co, Engineer.” 
American Mice Co, "tre Hallway Socal” 29 BROADWAY, NEW YORK. 
Eco Clock Co, “Textile World.” 
N. Y. & New EAgland R. R. co. Almon & 
AND MANY OTHERS., 


Octagonal Pino Polos, 
Norway Pino Cross-Arms, 
Whito Oak Pins. 


It will pay you to get our prices. 


new York. | BROWNLEE & 00,, Detroit, Mioh, 


IE FEI, O’CONNON & CO., Inc., 


ELEOTRIOAL ENGINEERS, 
OONTRAOTORS, 
(26 Liberty Street, 
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THE BALL & WOOD COMPANY, 


— BUILDERS OF — 


Improved Automatic Gut-Off Engines, 


Under the Patents and personal supervision of F. H. Ball. 


SIMPLE ENCINES, 
COMPOUND ENCINES, 
TRIPLE EXPANSION ENGINES, 


FOR 


ELECTRIC LICHTING PLANTS, 
ELECTRIC RAILWAY PLANTS, 
MANUFACTURING PLANTS, 


And all purposes requiring close regulation and economy. 


WORKS: 
Elizabeth, New Jersey. 


REPRESENTATIVES: 
STERN & SILVERMAN, 707 Arch Street, Philadelphia, Pa. 
W. B. PEARSON, 401 Home Insurance Building, Ohicago, III. 
GEO. M., KENYON, Endicott Arcade, St. Paul, Minn. 


THE CASE AUTOMATIC HIGH SPEED ENGINE, 


SIZES, 34 TO % H. P. 
ESPECIALLY ADAPTED FOR DIRECT CONNECTION. 


Write for new 1893 Illustrated Catalogue. 
New York, Pierce & Miller Eng. 
Cortland 


ot! N. Ich St. GiT ae Baltimore, D. E. ; 
undy, Harrison 
Monadnock Bldg. Providence, A. B. Pitkin Machin- 
Se. Paul, Geo. „ 614 to 518 ery Co. 
%9 Endicott Bidg. Kansas City, Fairbanks, Morse & 
Cleveland, The Geo. Worthington Co. 

p Co. NEN Eoo The Southern Eng. 
Spokane, Wash., Parke & Lacy Ma- 

Ore. , Parke & Lacy Ma- 


Manf’d by The J. T. Case Engine Co., New Britain, Conn. 


ARMATURES COMMUTATORS 


REWOUND AND REPAIRED. REFILLED. 
Supplies for “American Are Light System.” 


CHAS. J. BOCUE, 206 Centre St., New York. 


WAKEFIELD ELECTRICAL ENGINEERING CO., 


CONTRACTORS, 
731 READING TERMINAL, - = PHILADELPHIA, PA. 


QUICK BREAK KNIFE SWITCHES 


ndow hts; Pendant Lamp Adjusters; Auto-Electric Ventilators; Auto- 
. 10 and 20 “Ampere Flush Bwitabes ; Half Meflectors ; ireman's Mechanical 
Figuring Wire Gauge; Miller's Tempe Copper Segment. 
MILLER ELECTRIC WORKS, No. 4 North Sth St., Philadelphia, Pa. 


WOTHERSPOON & EVANS, bles and Insulated Wire Tested 


CONSULTING AND CONTRACTING and Plants Installed. 
ELECTRICAL ENCINEERS. 136 LIBERTY STREET, NEW YORK. 


THE C. & C. ELECTRIC COMPANY, 


Manufacturers of 


Bipolar D to 100 H. P. m 
Sotelo Motors, A Multipolar Dynamos, 


Electric Motors, Automatic or 
Direct Driven or Beited. 


Dallas Wes. — — 
2 Oo. 


Oal., Parke & 


Hand Controlled. 
Complete Plants for Power 
Transmission. 

Isolated Lighting Plants, Central 


Station Apparatus. IN SIZES UP TO 250 H. Ff 


General Office: 143 Liberty St., New York. Works H Garwood, N. J. 


BRANCH OFFICES: R. R. of N. J. 
Chicago, Monadnock Bldg. Boston, 68 Oliver St. Cleveland, Cuyahoga Bidg. Philadelphia, 683 Arch 8t. 


q aes Se Se Se ee — e EEE ͤ ͤ ́ł—4 . —— — 


OFFICE: 


15 Cortlandt St., New York. 


JAMES & 00., Chattanooga, Tenn. 
SOUTHEBN ENGINEERING OO., Louisville, Ky. 
T. W. ANDERSON, Houston, Tex. 


FOR SALE. 


17 Excelsior 1,200 candle-power lamps as 
good as new. Will be sold cheap. 


Also, one 115 horse-power Phoenix Auto- 
matic Engine—practically new. 
Addreas, 


W. H. Taylor, 
498 HART Sr., BnoosL rn, N. T. 


FOR SALE. 


The entire stock of Brush Copper of the late Ausonia 
ods—al 


ampere Main Live Cut-outs at 15 cents. 
THING you may want. We may have it. 


Chas. E. Gregory Co.. 
47-49 S. JEFFERSON ST, CHIcaco, II. I. 


FOR SALE. 
Thomson-Houston arc dynamo, 25 light, 
2,000 c. p. 
One new armature for above. 
A lot of K3 and D lamps. 


Rose Electric Light Supply Co., 
Sr. Loom. 


WANTED. 


To trade new Transformers for small 1000-volt 
Alternator. Address, 
A. V., 
Care, THE ELECTRICAL ENGINEER, 
206 Broadway, New York. 


FOR SALE. 


A 100-light, 80. volt Consolidated Dynamo, beit 
and adjustable frame, in guod order. Price low. 


Inquire, 
United Bank QBuildiug. 
4 WALL STREET, New YORK. 


WANTED. 
$5 000 An electrical engineer, with eight 
5 ® years’ steady experience in electric 
railway and lighting plants, wishes a change from 
present position to Superintendent or Manager of a 
plant. Has a good record. Will take stock in plant 


to above extent if prospects are good, and will stay 
with it. Address 
A. T., 


Oare, THE ELBOTRICAL Eren. 
203 Broadway, New York. 


isiag at 
WANTED. Danon points to handie 
our Factory carries accounts. 
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On hs Merits Alone KESTER... 
ARG LAMP 


WATERHOUSE, GAMBLE & CO, 
FOR ALL CIROUIITS. 


| INCANDESCENT CIRCUITS. 
> 


* ö A slight sat har oa will prove 


Jui, SELF VOUCHER) fa Constant Current 
f; It has recently been adopted by the Constant Potential 
| Boston & Maine R. R. Co. for their new á 
ee eee Se Alternating 


MANUFACTURED BY 


THE PERKINS 
ELECTRIO SWITCH MFG. CO. 


HARTFORD, CONN. 


(“THE MON-ARC.”) 


Write for Prices. 


The F. P. Little Eleotrical 


If you are in need of e 
Sockets, 8witches, Rosettes — 7 and 
or Receptacies, Upply 27 
Write tous NOW. Send for Catalogue. BUFFALO, N. Y. 
Western Office: Boston Office: 
1586 Monadnock Bldg. 71 Hathaway Bldg. 


Western Agani wii with Me itan 
New York Office : ectric Co., m. 
418 Electrical Exchange Bldg. 


N Eagan’ Agents 
186 Liberty St. sass Boston, Mags. 


We call the attention of all interested ‘in 


CENTRAL STATION OPERATION 


— a 


LONG DISTANCE TRANSMISSION 


to our new 


Two-Phase Generator 


which possesses many novel features which will at once commend it to 
any practical man. 

We now offer the most complete multiphase system ever produced, 
combining a line of 


Generators, Motors and Transformers 


unequalled either 8s—*§/ ů a a or electrically. 


STANLEY ELECTRIC MTG. C0., Pittsfield, Mass, 


WESTERN 88 307 DEARBORN STREET, OHICAGQO, ILL. 


xiv THE ELECTRICAL ENGINEER. [Vol. XVII. No. 321. . 
SN i TT.... . 8 


Anderson Line 


W. E. St. Line Hanger. Patent applied for. Aetna Section Insulator. 


RAILWAY INSULATORS, "===" 


MANUFACTURED BY 


ALBERT & J. M. ANDERSON, - 289-293 A Street, Boston, Mass. 


THE AMERICAN BELL TELEPHONE GOMPANY, 


125 MILK STREET, BOSTON, MASS. 


HIS Company owns Letters-Patent No. 468,569, granted to Emile Berliner November 17, 1801, for a 
M combined telegraph and telephone, and controls Letters-Patent No. 474,281, granted to Thomas A. Edison 
May 8, 1892, for a speaking telegraph, which Patents cover fundamental inventions and embrace all forms of 


microphone transmitters and of carbon telephones, 


STEPHEN B. mn, Pres. PATRICK BGAN, Geo. H. J. RANFORD, del Mgr. 


THE HARRISON 
INTERNATIONAL TELEPHONE Co. 


What Money can Earn and the PEOPLE SAVE 


Y MEANS OF THE 


HARRISON INTERNATIONAL TELEPHONE. 


owns Letters Patent No. anten to E. K. Har M. Harrison. 


20, 1808, and Letters Patent No. 100,108 8 M. Harrison, June 6, 

1858. fo for a complete electric s speaking tele hone he operated battery. And owns 
Letters Patent No. 485,29 granted fam Hutson Fo August 26, 1890, for 
Letters Pa 5 board. device in the 


Our patents embrace every 
construction of tf a telephoas JJ 


We either lease our telephones for a term of years or sell them 
outright. 


Prospectuses furnished by addressing the Company at their offices, 
AGENTS TERRITORIES NOW BEING ALLOTTED. WRITE AT ONCE. 


44 & 46 WALL ST., NEW YORK. 


The Falls Rivet and Machine Co., 


CUYAHOGA FALLS, OHIO, 


MANUFACTURERS OF 


FRICTION CLUTCHES, SHAFTING, otc. 


SPECIAL ATTENTION GIVEN TO THE 
COMPLETE EQUIPMENT OF ELECTRIC PLANTS. 


poe ee 


BRANCH OFFICES : 


8 South Canal Street, Chicago. 


39 Cortiandt Street, New York. 
Falls Patent Friction Cluteh Cut-Off Coupling, 


WANTED. 
5 Engineer aiao and Practical), 
emg . = in the largest 
Accum 9 1 5 Tudon, - 
JFF 
ian 
latest im- 
ples. Highest references. Address 
O. H 65,570, 
Care, Albert Frank & Oo., 
158 Broadway, New York. 


WANTED. 


Position by young wan, with electric light 
or lath ernpu. Has had thre years’ 
urnish references, 


Address, A. W.. 
Care THe ELECTRICAL ENGINEER, 
208 Broadway, New York. 


ELECTRIC e 


line 
in running order some 


Oarlisle, Pa.—The Carlisle Trolley Com have 
Harrisburg aud will soa eommence work at th gee 


Oa » bridge and up 1 to 

have the rack 141d an karte Whee Lim ie before winter 
errin 

Electric Com all its electric machinery, poles, 

wires, = a. uipment, etc., fora a Odan 


has for some 


.000, 
been ning the the light ctrouik and the power 


White Plains, N rene A com com 0 
1 business men, will ap 7e the Board of mx 
tees in 0 soon for a franchise for the 
b of el through the village 


from ord to Among the pro- 
* L. H. Ward, E. 
i Sniffin, John Duffy, S. Gainsboro, Edward Phelps 


See further, page xvi. 
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Seemena $ Sb alate Ctechiu Company f America, 


lem, b Balke: Babn, Charheliintarg, Cenna, Bl. GAA, 
DIRECT GURRENT MULTIPOLAR DYNAMOS AND GENERATORS. 


These machines are constructed with outside 3 armatures, without and with special commutator, as desired. They have 
proved remarkably efficient and economical. largely in European Central Stations, They are slow-speed machines, 
made for direct connection to eke without belting, and in sizes from 20 H. P. to 1, 500 H. P. 


HIGH-SPEED BELTED SIEMENS DYNAMOS SIEMENS BAND LAMPS 
Are copied 5 this country as Drum Type. Weare building these | For direct and alternating current, for constant potential and series machines. 


from 1 E. P. to 150 B. P. 
SIEMENS ARC LIGHT CARBONS 
ALTERNATING AND MULTIPHASE CURRENT DYNAMOS 
With laminated field and armature, in sizes from 1 m. P. to 4,000 E. P., for belted 8 1 are the most economical in the world and 


direc 
or t coupling. MOTORS ALL INSTRUMENTS 


Of every speed for direct, alternating ot eee furren in sizes from 1-10 Requisite í for the ea ae pparatus; also the Siemens Voltmeters 
H. P. up to 4,000 E. P. Durable and economical in rerai: and Ammeters and Automatic devices made in Berlin. 


CENERAL OFFICES, MONADNOCK BUILDING, CHICAGO. 


New ron gaa 186 Liberty t Cincinnati Office, Perin Bidg. Denver Office, 614 Boston Block. St. Louis Office, Bank of Comm: Bldg. 

Salt Lak in Office, Dooly Block. Boston Office, 81 Milk Street. Pittsburgh Office, 880 Liberty Avenue. Buffalo, N. Y., Office, Erie County È Bank Bldg. 

New Rew Orleans ffice, 42 Union Street. Troy, N. T., ee ee ma oe PB i meas 7 Office, 681 Chestnut Street. San Francisco Office. 608 California Street. 
ledo, ’ co, 


Mich. Office, 47 State Street. 518 Sammit Si Street. Minneapolis Office, 939 Camber ES 
Swedish Charcoal Iron Stampings, 


LAMINATION S. mate Disa Washers 


Tiete goods are made of the BEST CHAR- = JOSEPH SANKEY & SONS, Transformer, Field Magnet and other 
Aus from bura and? N rr as Bilston, England. Stampings. 
permeability san be relied upon," GEO. L. COLGATE, American Sales Agent, 136 Liberty St., New York. 


P. & S. SPECIALTIES. 


Send for Catalogue. 


PASS & SEYMOUR, - - Syracuse. N.Y. 


GEO. CUTTER, Western Agent, 329) The Rookery, Chicago, lil. 
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SOLE MANUFACTURERS 


Splicing Compensds, Eta. 


Nos. 15 and 17 Oortlandt Street, New York. 
os, 78, 80 and 82 Franklin Street, Ohicago. 
134 Oorgress Street, Boston. 


NEW YORK INSULATED WIRE CO. 


GRIMSHAW White Cereo Wires, Raven Core Wires, Competition Line 
Wires, GRIMSHAW Tapes, Competition Tapes, 


Vulea Electrical Wire Ducts for Interior Oonstruction. A Oom- 
plete Method for all Electrical Systems. Junction Boxes, Out- 
Outs, Angle Boxes, Ete., Nte. Vulea Ooupling Oom pound. 


102 Sacramento Street, San Francisco, Cal. 


C 


== PHILADELPHIA CORLISS ENGINES, == 
í AIR PUMPS ano CONDENSERS. 
BAND AND FLY WHEELS. STEEL-PLATE CHIMNE VG. 
=== BLOWING ENGINES. 


. * t- of 
` >us 
— a=, 
De es et acts an 


2 — 


RR. 


—— 
AT -a 


4 

: —. 
n 
jee if 

we + 


Iy TAM 
ERANA TENA 


BUILT BY 


PHILADELPHIA ENGINEERING WORKS, LIMITED, 


MIFFLIN STREET, EAST OF FRONT, 
PHILADELPHIA, PA. 
W. F. PARISH MACHINERY OO., Home Insurance Building. Chicago, Ill. 


The McCormick Turbine, 


On Vertical or Horizontal! Shaft, 


Gives more power as to diameter with a higher percentage of useful 
effect than any water wheel heretofore made. All sizes of these wheels, Right 
and Left hand, are built from patterns perfected under systematic tests in the Holyoke 
Flume at an expenditure of over twenty thousand dollars. Parties having 
power plants which are uosatisfactory, and thore contemplating the improvement 
of powers will find it to their interest to confer with me as I am willing to guarantee 
resulta where others have failed. State requirements and send for catalogue. 


Estimates Furnished for Oomplete Power Plants and Results Guaranteed. 


8. MORCAN SMITH, 
YORK, PA., U. 8. A. 


TELEPHONES!! 


This Company is manufacturing A COMPOUND MAGNETO TELE- 


PHONE, which it sells outright under a guarantee both as tt EFFICIENCY 


and as against INFRINGEMENT OF PATENTS. = 
It talks as well over one hundred miles as any other Telephone talks over one mile. 


This Company is also prepared to fully equip TELEPHONE EXCHANGES 


furnishing everything from the telephones to the wire and poles), PRIVATE LINES, 


FACTORY PLANTS, etc., and does all kinds of CONSTRUCTION WORK. 


Send for Circulars and Price Lists. 


WESTERN TELEPHONE CONSTRUCTION CO., °°% fg fr. Blot, 


ATCH IT? 
Š Well | 


a | Wonder if they 
Won't | | 


You need never 1 
our apparatus inj 
y lightning if you in- 
stall the 


Garton 
Arresters. 


Made in all styles for use 
on either D CT or 
ALTERNATING 
current circuits. 


Get our new Oatalogue 
and Prices. 


GARTON-DANIELS 
ELECTRIC C0., 


KEOKOUE, IA., U. 8. A. 


ELECTRIC LIGHT. 


Concord, N. H.—The Northern Electrical Supply 
company electrical contractors of this city have bone 
awarded the contract to put in a 300-1 
plant at the Gilmanton mills at Belmont. 


Scotland Neck, N. O.—Messrs. George W. Cough- 

enour and aed puan. gno navo losses ie m 
roperty of W. H. Kitchin, say they expect to 

an N N plant and furnish the town with electric 
ghts. 

Rutland, Vt.—The property of the Marble City 
Electric company has been attached for the sum of 
$5,000 in a suit brought by the Rutland Electric Light 
company. Theattachment includes the new building 
on Fost street and all their poles, lamps, 
etc. 


Mamaroneck, N. Y.—The iron roofs are being 
put on the buildings of the Mamaroneck Electric Light 
company. The town board of Mamaroneck has ex- 
tended the time by which the Larchmont Electric 
company must have its plant completed, poles set and 
wires strung, until Sept. 1st next. 


Ottawa, I11.—The Illinois Valley Electric t 
and Power company has been fo to the wall 
two judgments aggregating $11,000, one for $9,800 on 
six notes held by the National City Bank, and the 
other for $1,200, held by Col. Fullerton. 

y has operated an extensive plant for Ottawa and 
Marseilles, and has been in business about five years. 

Fitchburg, Mass. —The Kimball Electric company 
have been awarded the entire electrical contract for 
the new Y. M. C. A. building. This wiil include the 


Monterey, Mex.—The electric light plant under 
corstruction at the Monterey and Mexican Gulf Rail- 
way station in this city is said to be nearly ready to 
put in operation. It will be used in ligh up the 
central offices of the company, which are located in 
their handsome depot building. The shops, round 
company wil algo be lighted by thelr electric plants 
company a y 
as well as the station grounds. 


See further, page xvii. 
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BUILDERS of Tram Cars of all kinds. Patented 

a for Motor 85 ectric Cables, etc. Inventors 

ted Maximum Traction Pivotal 

Trucks 8 3 attention aires vo cars ot new N 
ces ormation m on 

Electric Snow Ploughs and Sweepers, ae 


J. G. Brill Company. 


PHILADELPHIA. 
Western dee: PEBNIZ BUILDING, CHICAGO. 


Wà y Z A? 


TION DIRECT. -— 


Jene 


i4 Seek E 
„ 
— 


ELECTRIC co., 192 Broadway, New York. 
Is the only concern in the 
world that make 


N er ates | 
C AR K- ARC LIGHTING 
pparatis for every purpose, 
d for use on every current. 
— —— 111717 Our Arc Lamps can be used on 
any current whatever. 


You insulate electrical conductors well; why not insulate 
steam “conductors” well? Why not use 


MACNESIA SECTIONAL PIPE COVERING? 


THE KEASBEY & MATTISON CO. 


Ae { NEW YORK: Robt. A. Keasbey, 54 Warren Street. 
* 1 BOSTON: S. C. Nightingale & Childs, 134 Pearl Street. 


STEARNS MANUFACTURING 00. 
WOODBURY AUTOMATIC ENGINES. 


POINTS OF MERIT: 
Balanced Slide Valve which Wi ay 


Governor with one 

2 only spring and ai parts. 
Great vois, . for continuous heavy duty. 
Convenient for Ons and adjustments. 


Catalogues and prices sent on application to 
MAIN OFFICE AND WORKS AT ERIE, PA. 
Fee OEF OFFIOES : 


N ini Libar 
ee 29 and 51 Spear Street. 
 AGENOIES: 
St. Louis—M. P. N cane 8 
Minneapolis —T. M. Maguire, 28 Syndicate Block. 


Gill's Patent Water Tube Steam Boiler 


Has all the Seen ee eee 


generator that can 
Than Gronsent Batety tor as well as owner. 
The Greatest Fuel attainable. 
Occu the smallest amount of ground Space. 


al parts are accessible for, examination and 

most thorough circulation of the water is 
— Catalogues and prices sent upon applica- 
Joba L. Abl, Ir, Drexel Bidg., Philadelphia, Pa. 


OR TO ANY OF THE ABOVE OFFIOES OF THE OOMPANY. 


INVESTIGATE. 


The Leonard Method of Control 
for Electric Motors. 


Especially adapted Elevators, 
Locomotives, — Ventilati latin Wane ote 


Perfect effici at an and torque and in 
iin ency y speed rqu 


WIl hold wy lg desired automatically con- 


etant under vary 
No rh mechanical] brakes, dash-pots, auto- 


eostats, 
matic switches, and no sparking anywhere under any 


conditions. 
Power required to start full load from dead rest 


not more than 10 per cent. of any other method. 


Reversible under full load at full speed with 
fect resulta. R 


The only practicable system for o 5 
motors for pape, hoista, Incomotives, — 


Thoroughly by patents a free from 
any infringem 
cable to any standard motor without any 
Pi 


Will operate from existing continuous or al- 
ternating current line. aad 


INVESTICATE 
THE LEONARD 3-WIRE SYSTEM. 


ADDRESS : 


H. WARD LEONARD & CO., 


Bulk Electrical Contractors, 
136 LIBERTY ST., NEW YORK. 


=-RACIN — HIGH-SPEED.” 


Write for Catalogue H. 


16 Sizes carried in 
stock, 

Over 2,000 in 
use. 


Marine and Lacht 
Engines. 
Porcupine and Tu- 
bular Boilers. 


RACINE 
HARDWARE C0., 
W. F. PARISH, General Sales Manager, 
Home INSURANCE BUILDING, CHICAGO. 


| Heid MC 
> ehe bib? 
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FINANCIAL. 


Chicago, I1].—The Sperry Electric Company, 
Chicago, certified to a decreaae in capital stock from 
$100,000 to $10,000. 

New York, N. T. -The United Electric Light and 
Power Company of New York certifies that it has in- 
creased its capital stock from $5,500,000 to $6,000,000. 
The amount of capital actually paid in is $2,049 600, 
19 8294 the aa of the company’s debts and liabilities 

94 
5 Cad: Mich.—The Citizens’ Electric 
ht company bas increased its capital stock from 
000 to $150,000. Part of this will be given to the 
present stockholders, and the balance heid ia reserve 


to 70 sell when they need more money to enlarge their 
business. The o'd officers were all re-elected for the 
year. 
MISCELLANEOUS. 


Hamilton, O.—The Ryan Dynamo Company has 
been formed; capital stock, $10,000 

Phoenix, N. Y.—The Syracuse Electric Storage 
apie company have moved their manufactory to 


Gloucester, Pa.—At the aunual meeting of the 
Electric Sto Battery Company of Gloucester 
City the following officers were elected: President, 
W. W. Gibhe; Vice President, Randall Morgan; P 
retary, B. W. ley: Treasurer, W. G. Warden, Jr.; 
Directors, Samue Bodive, Isaac T. Rice, Randall 
Morgan, Waldron Shapleigh and W. W. Gibbs. 


See further, page xxii. 
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PROSPECTUS. 


AN IMPORTANT EDUCATIONAL WORK. 


HOUSTON & KENNELLY’S 
Electrical Engineering Leaflets 


CONTAINING THE UNDERLYING PRINCIPLES OF ELECTRICITY AND MAGNETISM. 


Elementary Grade. Intermediate Grade. Advanced Grade. 


THE ELECTRICAL ENGINEER has pleasure in announcing the early publication of this valuable 
work, written by Prof. E. J. Houston and Mr. A. E. Kennelly. 


ELEMENTARY grade—suited to the study of electrical artisans, wiremen and to elementary students. 


INTERMEDIATE grade—suited to students in high schools or colleges, and those beginning the study of 
electrical engineering. 


ADVANCED grade—suited to students taking technical courses in electrical engineering. 


Recognizing the growing need for accurate elementary instruction in the principles of electricity and magnetism 
as applied to electrical engineering, the authors have endeavored to present, in a readily accessible form, an accurate 
delineation of these sciences in their latest development. 

There is a growing desire on the part of students throughout the country to take up the study of electrical 
engineering, a subject of daily increasing practical importance and prominence. Facilities for its proper study are, 
however, noticeably limited even in the neighborhood of large cities, and but comparatively few students have enjoyed 
the requisite preparatory training for such study. 

The authors believe that these obstacles to a more widespread study, will be in a large measure, removed by 
the publication of a series of inexpensive leaflets,in three grades, giving in a reliable and authoritative manner, the 
principles of electrical engineering. 

Though the three grades of leaflets devoted to the same subject are in supplementary sequence as regards 
treatment and detail, each grade being a preliminary to the study of the next higher grade, yet to avoid the danger 
of confusing students with methods and demonstrations beyond their acquirements, each grade has been designed 
as a complete course in itself. 

The Leaflets of each grade will be issued in thirty-five weekly parts, that is to say, there will be three Leaflets each 
week—Elementary, Intermediate and Advanced—for a period of thirty-five weeks. Each Leaflet will consist of 8 
pages, of small octavo size, and the whole will be illustrated by diagrams and drawings, intended for elucidation of the 
text rather than for pictorial effect. 

Publication will commence not later than June 16. 

The price of the Leaflets will be 10 cents each. 

The subscription price will be $3.00 for each series of 35 issues. 

Below is a table of the topics, each of which is treated in the THREE GRADES. 


Houston & Kennelly’s Electrical Engineering Leaflets. 


1, Electrical Effects. 18. Magnetomotive Force. 24. Electric Motors. Continuous Current 
2. Electromotive Force. 14. Magnetic Reluctance. Type. 
8. Electric Resistance. 15. Electromagnets. 25. Electric Heating. 
4. Electric Resistance. 16. Induced Electromotive Force. 26. Incandescent Lighting. 
ic Reaistan 17. The Dynamo. 27. Incandescent Lighting. 
5 5 55 18. The Dynamo. 28. Arc Lighting. 
7. Ohm’s Law 19. The Dynamo. 29. Arc Lighting. 
: 5 20. The Regulation of Dynamos. 80. Alternating Currents. 
Ss electro Cirouits: 21. Electro-dynamics. 81. Alternating Currents. 
9. The Voltaic Cell. 22, Electric Motors. Continuous Current 83. Alternating Currents. 
10. The Voltaic Cell. Type. 88. Alternators. 
11. The Voltaic Cell. 28. Electric Motors. Continuous Current 34. Alternators. 
12, Magnetic Flux. Type. 85. Alternating Current Transformers. 


Further details will be published in due course. Samples of the Leaflet will be furnished on application. For 
nature of contents, see Leaflet No. 1, Elementary Grade, printed in Taz ELROrRTICAL ENainger of May 30, 1894. 


Address, THE ELECTRICAL ENGINEER, 203 Broadway, New York. 
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SLOW-SPEED AND CLOSE REQULATION. 


COMMUTATORS 


Of any Style Refilled with Tem- 
pered Copper. 


ARMATURES, 


Field-coils and are lamp magnets 
rewound. 


All classes of Electrical Apparatus 


REPAIRED. 


Best Material. Skilled Labor. 
Promptness. Low Prices. 


Southern Engineering Co. 
LOUISVILLE, KY. 


MOULDINCS 


FOR ALL KINDS OF ELECTRICAL WORK. 
JOHNSON BROS., 


45 Classon Ave., Brooklyn. 
3 Broome Street, New York. 
Send for illustrated sheet of mouldings kept in stock, 


PASSAIC, N. J. 


MACHINERY FOR THE MAKING 
OF ELECTRIC CABLES AND 
INSULATED WIRES. 


Cabling, Armo . Stranding, Taping, Yarn and Com- 
pound Serving, Rubber, Silk and Cotton Covering. 


Hemp, Rope and Machin 
Wire Rope Machines’ °° Plaus and Estimates, 
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ALTERNATING CURREN 
AP G AR ATU For Centrai Station 


Equipment. 
i e for Arc and Incandescent Lighting upon 


=A e same circuit. 
= Low in first cost, and guaranteed equal in every 
= Ap ae gg any other type of apparatus manu- 


Direct Current Apparatus 


For Ligh Factories, Public Buildings and Iso- 
6 . 


Improved Long Distance Series Incandescent 
1 or Street and Commercial Illum. 
ination, 


Incandescent Lamps and Sockets for Aro Light 
Circuits. 


Oorrespondence Solicited. 


Tue UniTED ELECTRIC IMPROVEMENT Co. 
Drexel Buiidiag, Philadelphia, Pa. 


SWITCHES mo SWITCHBOARDS 


From 25 to 1000 Amperes. 


SPECIAL ELECTRICAL WORK. 


Write for Price List. 


W. H. WESTON & Co., 


309 Buttonwood St., Philadelphia, Pa. 


ELECTRICAL CONTRACTORS 


Should protect themselves against 
claims on account of ACCIDENTS 
to thetr employees and the outside 


4 A publio by insuring in this Company. 
GEORGE MUNROE ENDICOTT, 


Manager and Attorney, 


BOSTON, MASS. 
AGENTS IN ALL PRINCIPAL OITIES, 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET ke. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
2 200 WASHINGTON AVE.PHILADELPHIA., PA. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 

MAKERS oF “ELEPHANT BRAND PHosrHor-BRonze. 
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HARRISBURG , WOR 
MACHINE 


General Office and Works: HARRISBURG, PA., U. S. A. 

; Automatic Lubrication. 
Superior Regulation. 

Perfect Equilibrium in Action. 
Highest Economy. 


SELLING AGENTS: 


W. R. P RBIN & CO., New York and New Engiand. 


YORK OFFICE, Mail and eee Building. 
358105 OFFICE, Ges Atlantic A 
(Walter W.: pe Manager.) 


F. E. BAILEY, PHILADELPHIA, 
jot Bets Building. 


H. E. BALDWIN, CINCINNATI, 
Perwia Building, sth and Race Streets. 


THE STANDARD 


ALTERNATING CURRENT | Incandescent Electric Lighting. 
7 Am p ere M ete rS By S. H. Latimer, C. J. Field and d. W. Howell. 


ARE THE 


SIEMENS DYNAMOMETERS. Including a practical description of the Edison 


We keep in stock ranges from .2 3 ° ° ° 
to 500 amperes, and make others to system ’ the design and operation of incan- 


order. They are just as accurate for ¢ 4 e e 
direct as alternating currents, and are descent stations 7 and the maximum efficiency 


aspecially adapted for calibrating com- 


mercial Ammeters, Send of incandescent lamps. 


for description and prices. 
A great variety of 


ð Electrical Test Instruments i 
5 are described in our cata- Illustrated, paper, a =a =» = 50 cents. 


=~ logue T, which is mailed 
tree ONLY if this “ad.” is SENT ON RECKIPT OF PRICE, BY 


| oe mentioned. 
— — The Electrical E 
QUEEN & CO., Inc, . Philadelphia 1 


New York Office: F 16 Fulton Street. 


AMERICAN WATCH. $2, 00 


The Premium WNon-Magnetic 
Watch has a specially con- 
structed American Lever 
Movement, in Case of non- 

WN conducting metal, and is 

MYA fully warranted to with- 

ta stand any attempt at ma 
Wa netization, and to keep 
accurate time around or 
against a dynamo. Every 
dynamo hand wants them. 
Mailed postpaid for $2.00 
each; 3 for $5.; 1doz., $18.00 
R. H. INCERSOLL & BRO., 
65 CORTLANDT STREET, NEW YORK, 


Cc NON-MAGNETIC 


TRADE MAR K. 


— e Electric Light and 
— Railway Supplies. 


PETTINGELL-ANDREWS COMPANY, — 


72 & 74 Federal St., Boston. 


THE *™ ELGIN” TELEPHONE 


Ostrander s Slide Whistles. 


LIVERPOOL | STANLEY ELECTRIC MFO. 60 eee 
LONDON AND GLOBE PITTSFIELD, MASS. irc and 5 

INSURANCE CO., WestTean Orrice: 9807 Dearborn Street, Chicago, III. — tor cate 

William and Pine Sts., New York. (Ses advertisement, page xiii.) 204 Fulton St., New York. 
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BALL ENCINE CO., 
ERIE, PA. 
Improved Heavy Duty Engines for 
Electric Lighting and Railways. 


J. W. PARKER & CO., Gen’! Agts., 30 Cortlandt St., New Yerk City. 
OHIOAGO OFFIOE: 506 The Rookery Building. 


E. E. & 8. SWITCH, 


10 AND 25 AMPERE. 


DYNAMOMETERS 


MEASUREMENT OF POWER, 


By JOHN J. FLATHER, Ph. B., I. I. E. 


In this age of innumerable applications of power a work treating of 
the methods of measuring it, must be of value to all engineers. The 
electrical engineer especially, is frequently called upon to estimate 
the quantity of power required in the operation of the endless variety of 
machinery which the electric motor is now called upon to drive, and he 
will find in the work before us a most concise and accurate guide. 

The author discribes all the more general forms of dynamometers in- 
cluding friction brakes, absorption and transmission dynamometers, and 
devotes attention to the power required to drive lathes and other ma- 
chinery. The chapter on the measurement of water power will also prove 00, 
useful to many. The book is well illustrated throughout, and the subject ea 
treated from a thoroughly practical stand point. ll 


ASK YOUR SUPPLY H 


Special New York Agent : St. Louis Agents, 
F. M. HAWKINS, COMMERCIAL ELEOTRICAL 
Sent on receipt of price by No. * East 9th Street. | SUPPLY 00. 
The Electrical Engineer, ELECTRIC ENGINEERING & SUPPLY CO., 
203 Broadway, New York. SYRACUSE, N. Y. 


Beimsben Otel Company 
620 Cilnis Brenue, Bosten, (Yass 
O eme of ODneandescent Sampa fai alf Cucurts, 
ews orkel, Dhet Grrlucs, Pudehes and 
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ARE YOU SATISFIED 
with a bond that only gives you half area of your wire 
for contact, when the electrical law requires 
10 Times the Area of all Terminal Wires for Contact! 


The Johnston Bond is the only bond that utilizes the 
side contact of the rail as well as the hole in the web of 
the rail, and it affords 


12 Times the Area of Wire for Contact. 


The contact 1s durable and indestructible. Can be ap- 
plied in five minutes, and an ignorant laborer cannot 
bungle it. Write to us for cross section and prices. 


THE CAR EQUIPMENT Co., 
741 Drexel Building, Philadelphia, Pa. 


Massachusetts Electrical Engineering Company, 


STONE & WEBSTER, Manaaers. 
No. 4 POST OFFICE SQUARE, | 


BOSTON, MASS. 


ALFRED F. MOORE, 


MANUFACTURER OF 


[NSULATED ELECTRIC WIRE, 


200 and 202 N. THIRD STREET, 
PHILADELPHIA, PA. 


COOL HEADED ARMATURES 


Are just as necessary to the success of a station as are cool headed managers. 
HOT HEADS 


ane resistance an poreo 
for prica on HEAVY CENTRAL 
utators, Search Lamps Commercial Arc Lamps. 


S. W. RUSHMORE, 126 LIBERTY STREET, NEW YORK. 
SHOPS: JERSEY OITY, N. J. 


IMPROVED ROOT WATER TUBE BOILER 


Highest ECONOMY. 


Best Adapted to 
HIGH PRESSURES. 


Absolutely 
DRY STEAM. 
Perfect 
WORKMANSHIP. 


ji 


g> 


Abendroth & Root Mfg. Co. 


98 CLIFF ST., NEW YORE. 


SN Tit WS i 


| csan 1A, PA. 


ra {TSBURGK P Levan 
2 
— dun s bloc. 
1 PERRY. -PAYNE BG 

CHICAGO, IAL «JEFFERSON $ ST., 


MINNEAPOLIS MINA, 604 CORN EX. T 
NEW ORLEANS, LA. 57 CARONDELETST 
un. An ue: CALL EDELA EAM. 


ROSE POLYTECHNIC INSTITUTE 


TERRE HAUTE, 8 — COLLEGE OF ENGINEERING. 
Well Vendowat wall . Courses in Mechanical, 
7 lectricel Civi a erate and Chemistry. a 


ri Drawing Room 
ve Machine 8 Laboratories, Drawin Toona; 


Liors Expenses low. Address H. T. EDD 


Electrical Instruments and Fine Machinery 
MODEL AND EXPERIMENTAL WORK, 


E. V. BAILLARD, 106 Liberty St., N. Y. 


THE WONDERFUL 


D'Unger Telephone. 


Highly Important to Telephone Users. 
BEWARE OF INFRINGING! 


The D'Unger Long Distance Telephone ia Fok “ Far 


other 
paten Patent No. 390,57 
Oct. 2, 1888 o hieb is not only the first, but the only 
undisputed and indisputable valid patent 
ted for an All-Carbon Multiple-Contact 
forophonic Telephone Transmitter. All all- 
carbon multiple-contact telephone transmitters built 
n under patents granted since Oct. 2, 1888, 
ments upon Patent No. 390,575— 


a ry to be = a? mind by persons contemplating 
© use o 
The “D'U ng 2 is the only self-cleaning telephone 


in the world. It sends one 91 mile or five 
3 (5,000) Him n perfectly clear manner; 
can operated e ordinary expense; 

always in order, and nee io for its Receiver a Patent 
conp und g but one magnetic 
fiel It has s nET Paul EDU nger’s Patent Dia- 
p Regulator, which prevents the words from 
run together. As a whole it is complete, cannot 
be and has no equal. Pronounced by all 
unpre udiced, elect electricians to be the Peer of Tele- 


phones. 
5 T ouan Telephone Co., 
Palmer House. CHICAGO, ILL. 


No D'Unger Telephones can be haa for exchanges 
except through me. D'UNGER. 


ELECTRIC RAILWAYS. 


Albany, Ore.— 8urve oye are are being made fora motor 
line between Albany an 


@adford, Va.—The new 3 car line has been 
opened and is quite a success. 


Holyoke, Mase.—The street railway company has 
petitioned for right to extend ita tracks. 


5 . electric line to Clifton will 
soon be the City Passenger Railway having 
secured al 838 rights of way. 

Brooklyn, N. Y.—The Coney Island, Fort Hamil- 
ton & Brooklyn R. R. is to be extended in Kings 
1 from Fifth Ave. to New Tork Bay. 

Falls, N. T. —The Niagara Falls, Whirl- 
jool & Northern Electric R. R. Co. has awarded a con- 
tract to J. W. Hoffman & Co. for the construction of 
a road to the Devil's Hole. 


Denver, Col.—The Willow Creek R.R. Co. has been 
inco 1 tal stock of $10,000 by 8. 8. 
Gill, W. J. Fine and Latimer to build a road in 
Gunnison county. 

Belle Vue, Neb.—A committee consis of W. 
R. Patrick, William Martin, Dr. W. C. Buel and others, 
bas been appointed to make ments for ex- 
tending the electric railway from South Omaha to 
this place. 


3 ic car communication be- 
eon Reeling. We Wakedalds and towns and cities inter- 
caine between here and Boston, to Lynn, Salem, 


Newburyport in the east, and Woburn, Stoneham, 
Winchester and other cities and towns in the west, is 


Sing Sing, N. Y.—The Sing Sing Electric Railroad 
has been in operaron a year now, and during that 
time, in a village of 10.000 inhabitants, has carried 
aay. 1,144 paying passengers, or an average of 1,100 a 


Philadelphia, Pa.—A charter has just been 
arrisb o ae 5 Chestnut 

land Norristown Company, of Philadel- 
phia, a Se ,000. The lacorparators are William 
eul „John T. Dunlap, William J. Ferdin- 
and, Henry C d. Eal ng, of Philade phia, and George W. 
V , of Chester. 

. Atlantic City, N.J.—Mr. E. C. Woodward is iu 
teresting capitalists in an electric railway, direct from 
this city to New York. He thinks a two hours’ line 
feasible and ble, one that would bring many 
en Yorkers here. This line will be built on the same 
Ren ae as that now D progress between Chicago 


See further, page xxiii. 
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VICTOR TURBINE WATER WHEEL 


xxiii 


UPRIGHT OR HORIZONTAL. 


f ell ta is called to this CELEBRATED WATER 


adapted to their use, on account of ite 
double the Power of most wheels of 


Teenie at teady Me ti oF the loading d 5 Roi d la Ca i for its dia Sper 
remar 8 otion an ciency, an © acity, or ameter 
1 tion, high the | ectric companiei with cron satlafactio on. In the — be use of water it is without an equal, producing 


the h » highest per ene As ger cal effect guarante 


SEND FOR CATALOGUE AND PARTICULARS. 


THE STILWELL-BIERCE & SMITH-VAILE CO., * 


- DAYTON, OHIO, U. 8. A. 


The R. THOMAS SONS & CO., East Liverpool, Ohio, 


PORCELAIN for ELECTRICAL PURPOSES. 


Factory and General Offices, EAST LIVERPOOL, OHIO. 
N. V. Office, 136 Liberty St. Chicago Office, {15 Dearborn St. 
AND LEATHER 


DIXON'S BELT DRESSING ““‘rrescrvarive. 


PREVENTS SLIPPING AND PRESERVES THE LEATHER. 


for Erb- Testimonial. JOS, DIXON CRUCIBLE CO., Jersey City, N. J. 


Send 
We warrant it fully. 


Newton HBleetrie Co., 
i 39 and 41 CORTLANDT STREET, 


MANUFACTURERS OF 


- Sockets. Cut-Outs, Pole Indicators, etc. 


SUBMARINE, SUBTERREANAN AND AERIAL 
CABLES. 


Insulated with Gutta Percha or Rubber. 
GUARANTEED THE BEST MADE. 


A Also High Insulation for Inside Wiring. 


SEND FOR OATALOGUE. 


420 & 426 East 25th St., N. T. 
— OUR GOODS ARE SOLD BY — 
CUMNER, CRAIG & CO., Boston, Mass. 
A. F. MOORE, Philadelphia, Pa. 
WILL & FINCK, San Francisco, Cal. 


And in South America, Mexico and West Indies by the INTERNATIONAL 
TRADING AND ELEOCTRIO COMPANY, New York. 


J. H. VAIL, President. GEO. F. SANDT, Sec’y and Treas. 


Electrical and Mechanical Engineering and Trading Co., 


Engineers and Contractors for Complete Equipments of Eleotrio 
Light, Railway and Power Systems of the best olass. 


OFFICES: 39 and 41 CORTLANDT STREET, NEW YORK. 


ELECTRIC RAILWAYS. 


Council Blaffs, Ia.—The Council Bluffs & Lake | H. 
2 Biosie By. Co. has been e with | enterp 
tal stock o 000. Directors, È ord; 8 
1. f Kent, J. P. inley, H. B. Coryell rallway 


plated. When this is 
ll be thirty miles in len, 


d, is p a 
An extention of the line to Galena, n., 
com notog the electric 


T EI E 


COUBERT 


Rae Water Heater. 


Specially Adapted to 


CONDENSING 
ENGINES 
and in use 
largest 
ELECTRIC 
LIGHTING 
and 


ELECTRIC 
RAILWAY 
PLANTS 


in the United States. 


ALL SIZES, 
50 to 5,000 H. P. 


in the 


Send for Catalogue. 
Agencies in all Principal Cities. 


MANUFACTURED BY 


GOUBERT MFG. 00. 


14 and 16 Church St., cor. Cortlandt, NEW YORK. 


APER MACHINERY ty 
gi CLUTCHES i 


T - we 
a Iy — 
— 4 -OT 
(DAKE oo e 
Fav ee s LOA 


KI y 
Maal MASSILLON 0. USA 2 — 
» f | N 


St. Louis, Mo. — The Southern Electric Railway 
Co. has petitioned for a franchise to extend its line. 

Crisfield, Md.—A company has been formed to 
build an electric railway to connect with Mariners, 
Asbury and Apes Hole, 

Portland, Ore.—The Portland Cable Ry. Co. is 
reported as having estimates made for changing the 
motive power to electricity. 

Terre Haute, Ind.— The Terre Haute Electric R 
Co. has been organised ; capital stock, 4000. 
Directors, P. P. Thomas, J. G. McNutt, M. F. Burke. 

Rome, N. ¥.—The Rome City Street Railway Co’ 
is making arrangements to change the motive power 
1 the road to electricity. W. P. Rayland, Secy. and 

Hartford Conn.—The people of this town and 
borough are ooking t to the hoard of ward ai - 
Ema Eomer o u AT 

power u eir line under conditions 
that can be reasonably complied with, 
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Westinghouse, Church, Kerr & Co, 


> ENGINEERS. 


We Design and Construct Plants for 


MECHANICAL DRAFT 


EXHAUSTING THROUGH ECONOMIZERS. 


BRIEFLY THE ADVANTACES ARE. 


Perfect control of combustion regardless of fuel or barometer. 

Very great increase in boiler capacity. 

Perfect smokelessness when combined with mechanical stoking. 

Temperature of flue gases down to 200°. 

Temperature of feed water up to 300°, 

From which results the large net economy oi fuel due to this system. 

Moreover the first cost of Mechanical Draft, including the Economizer, 
seldom exceeds, and with bad foundations is always much less than 
that of an equivalent brick chimney, in which the flue gases are,wasted 
at 400° to 600°. 
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We refer to Plants in use or under construction as follows : 
Curtis, Davis & Co., 88 Mass., Soap Works. CC c E aT . . 1.200 H. P. 
Arc Light & Power Co., Chicago, IIlllllllnunununn t %%%%%ã ͤͤ mm.. 8 1,000 H. P. 
Winchester Avenue Railway, West Haven, Conn . e tees eaeaes FVV 1.000 H. P. 
Boston & Maine Railroad, ew Terminal Station, e % ⁵ U. 8 2,000 H. P. 
Holyoke Card & Paper Co., Springfield, Mass JJ ⁵-ͤe i!! 1,000 H. P. 
Massachusetts General Hospital, Boston i V S decease: <e6 1,200 H. P. 
W. G. Warden, Philadelphia, Pfaãar2aͤͤ . „ J)) ͤ E ene . . . 1, 200 H. P. 
Electric Traction Co., Philadelphia, Pa. „ 8 exes c ee ews e 1.200 H. P. 
Cincinnati Street Railway Co., Cincinnati. Ohio cn ccsceres %% ͤ ͤ⁰⁰ A E 4, 000 H. P. 
Philadelphia Traction Co, 88d St. Station, Philadel hia, i E cavernous O EO dee 6,000 H. P. 
Philadelphia Traction Co., 13th St. Station, Philad phia, a: P E O VFC 7,600 H. P. 
ADDRESS: 
26 Cortlandt Street, New Tork 171 La Salle Street, Chi 
620 Atlantic Avenue, Boston. Commercial 3 „ St. uis. 


Drexel Building, P elphia. Westinghouse Pittsburgh. 
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RECORDING WATT-METER 


ACCURATE NOT 
UNDER AFFECTED BY 
ALL FREQUENCY 


VARIATIONS OF OF 


PRESSURE. ALTERNATIONS. 


—_ForR— 
Direct or Alternating Lighting Circuits, 


Arc Light, Railway or Stationary Motor Circuits. 


THE IDEAL METER. 


DIRECT READING. 


Accurate on One Lamp. Accurate on Full Load. Slow Speed and Long Life. 
ENERCY Consumed in Operation so SMALL as to be PRACTICALLY NECLICIBLE. 
Applicable to Station Switchboards. Measuring Entire Output, Primary, Three Wire or 

7 Rallway. 


The only Meter constructed to satisfy the requirements cf Electrical Plants of every description. 


ARC CIRCUIT METERS for measurement of station output. 
NEW ARC CIRCUIT METERS for commercial use, 4 and 8 light. | 
Types. PORTABLE METERS FOR TESTING STREET CARS, accurate under severe jar. 
Large Meters for Measurement of Station Output in sizes up to 8,000 amperes, Invaluable for Railway Work 


CARPENTER ENAMEL RHEOSTATS. 


GENERAL ELECTRIC COMPANY, 


MAIN OFFICE, SCHENECTADY, N. Y. 


Boston, Mass., 180 Summer St. Atlanta, Ga., Equitable Building. St. Louis, Mo., Wainwright Bailding. 
New York, N. Y., 44 Broad St. Cincinnati, O., 264 W. Fourth St. Dallas, Tex., Cor. Field and Main Sta. 
Syracuse, N. T., 244 West Fayette St. Oleveland, O., 510 Cuyahoga Bullding. Denver, Colo., Masonic Temple. 
Buffalo, N. E., Erle Co. Savings Bk. Bldg. Chicago, III., Monadnock Bullding. San Francisco, Cal., 15 First St. 
Philadelphia, Pa., 509 Arch St. Omaha, Neb., 309 South St. St. Paul, Minn., 403 Sibley St. 
Pitteburgh, Pa., 425 Wood St. Kansas City, Mo., New York Life Bidg. Helena, Mont., Electric Buliding. 
Baltimore, Md., 227 E. German St. Seattle, Wash, Bailey Bullding. Portland, Ore., Front and Ankeny Sta. 


For all Business outside the United States and Canada: Thomson-Houston International Electric Co., Schenectady, N. I., 
and 44 Broad Street, New York. For Canada: Canadian General Electric Co., Ltd., Toronto, Can. 
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ARMINGTON & SIMS AUTOMATIC CUT-OFF ENGINE. 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


AGENTS :—E. P. Hampson & Co., 36 Cortlandt St., New York City; Jarvis Engineering Co., 61 Oliver St., 
Boston, Mass.; J. F. Randall, 166 Euclid Ave., Cleveland, O.; Morton, Reed & Co., Baltimore, Md.; Stearns, 
Roger & Co., ver, Col.; Wm. S. Love, 8 The Rookery, Chicago, III.; M. D. Barr & Co., 726 Craig St., 
Montreal, Canada; Everett Frazer, Japan, China and Corea, 124 Water St., New York City; Societa Generale 
Italiana di Elettricita, Milan, Italy. 

MANUFACTURERS Canadian Locomotive and Engine Co., Kingston, Ontario, Canada; Greenwood 
& Batley, Leeds, England; Societe Alsacienne de Constructions Mecaniques, Mulhouse (Haute-Alsace), Germany 
Matter & Co., Rouen, France. 


THE M. A. GREEN” AUTOMATIC CUT-OFF ENGINE, 


Simple and Tandem Compound Type, as built by 


T&N THE ALTOONA MFG. CO., - ALTOONA, PA. 


nT C ESPECIALLY ADAPTED FOR 
— pe Street Railways, Electric Welding, Electric Light, and 
7 ~ 0 | all other duties where close regulation 
and economy are desirable. 
REPRESENTED BY 
- 51 Schmidt Building, 3 Pa. 


EDW. F. AUSTIN. — 
T. T. BURCHFIELD & C0., 


- 55 N. Seventh St., Philadelphia, Pa. 
J. L. LUDWIG, - - 918 and 914 Postal Telegraph Building, New York City. 
FISHER & PORTER, - - - - 1025 Monadnock Building, Chicago, III. 
HOLMES HARRISON, - - - - 74 Baronne Street, New Orleans, La. 
W. H. RAMSDELL, - . - - - 2 Varney Street, Lowell, Mass. 
G. T. MILLS, bed 25 2 = 2 44 Colman Building, Seattle, Wash. 


a very considerable saving in the items of water and fuel by the 
use of our Vacuum Feed Water Heater and Purifier, 


and this means, of course, an extra profit on your output. The 
“how? will be found in a comprehensive Catalogue, which is 
yours for the asking, also Catalogues of the Webster Separator 
>» and Williames Vacuum System of Steam Heating. 


ALL STYLES. 
CHICACO. 


WARREN WEBSTER & Co., 
no. 2. CAMDEN, N. J. 


NEW YORK, 126 Liberty Street. 
CHICAGO, Monadnock Building. 


HARRY S. SMITH & CO., Lro., 


607 CHESTNUT STREET, PHILADELPHIA, PA. 


e fOCAER-WIEEI ER ELECTRIC COMPANY 
SAFETY INSULATED WIRE AND CABLE CO. 


General Supplies for all systems of Electric Lighting. 
Complete Electric Light Plants Installed. 
Estimates for Construction Work of Every Sort. 


HAVE YOU SEEN IT 


TS STEVENS FLUSH SWITCH. 


The Simplest, Cheapest and Most Durable Switch on the Market. 


Superior to all others because of the following reasons: 


The simplicity of its construction. 
he small space required to be mortised. 
The ease of wiring without removing case. 
The excellent connection and half-inch break. 
The slight pressure required to operate it. 


MADE IN SINCLE, DOUBLE AND THREE-WAY PATTERNS. 


Write for Price List and Circulars. 


SEND FOR REDUCED PRICE LIST TO 


WASHINGTON ELECTRIC Co., 


207 8. CANAL STREET, 


ANNUNCIATORS. 
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[MANUFACTURED BY 


NUT STREET 
F. STEVENS,“ CHESTNUT HILADELPHIA, PA. 
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You Can Spot okonite wire as far as you can see it. It carries the 


unmistakable ear mark ”—the “dyed in the wool” 

characteristics of Superiority. It does this at all times, under all conditions, everywhere. 

It could no more masquerade under the guise of plebeian shiftlessness than you could 
pass yourself off for Coxey. It ain't in the blood. You will find plenty of okonite “ hang- 

ing around,” though—more of it than any other wire. After everything else fails, okonite 

is thrown in the breach, and always wins. It is the one wire above all others that you can 
rely upon with absolute assurance that there will be no failures. Encase it with Interior Con- 
duit and you have a circuit absolutely invulnerable, Fact! We are the General Western Agents for Okonite 


Wire and Interior Conduits. 
PF ˙ ioc Lanegan a> THE CENTRAL ELECTRIC COMPANY, CHICAGO. 


THE ELKHART TRANSFORMER, 


Hornberger ELKHART, 


TE rr 
H. C. Fish Machine Works. ELECTRIC MOTORS 
1 BILLBER AND GENERATORS, 


MANUFACTURED BY 
THOS. H. DALLETT & co., 
York Street and Sedgeley Avenue, 
PHILADELPHIA, PA, 


A eee WTR) Electric Hoists, Electric Drills, 
~~ CAA ie Special Motors. 
i | aA — * A — tii We Guarantee: High Efficiency; Best Me- 
. 75 E —— chanical Construction; Perfect Regulation; 
ad COMPLETE INSTALLATION OF — Rasoi 2 RELO e = = No Sparking. 
| POWER TRANSMISSION =) COMPLETE POWER OR LIGHT 
INCANDESCENT LIGHTING PLANTS.) -SS MATS STALE. 
WORCESTER, MASS. EL pens Pheri a es io oe a Se np rN lane eE rere ie ics ye 
Electric Lighting and 
Power Apparatus. 


THE 


The Brush Double Aro 
Lamp Patents sustained by 
repeated decisions 

of U. S. Courts. 


ELECTRIC CO., 


ee 1o al ia Ee Electrical Construction O De Col | 
0 cer Electrical Construction Co., nver, : — f 
Bagnall and Hilles, Yokohoma, Japan. Office and Works, Cor, Belden and Mason Sts., CLEVELAND, O. 


ELECTRICITY FREE OF COST 


MES i 
è g r$ * 


| LORD KELVIN'S (SIR WILLIAM THOMSON’Ss) : ; 
ELECTRIC INSTRUMENTS and TESTING APPARATUS. — 


= Direct-Reading Standard Watt Balances, 


To Measure from One to One Million Watts 
At 100 Volts. Accuracy Guaranteed to 2 PER CENT. on DIRECT and to 
LA PER CENT. on ALTERNATING Circuit, 


Standard Electric Balances of Guaranteed r cétaist evtounstccalcesieh To measure from O'O {tò 10,000 Amperes, 
Direct-Reading Ampere Gauges, suitable for Installation Work . O28 to 10,000. 
Electr 
N $ N 50 to 100,000 Volts, 
rac „ with ares Dh Scale Divile. 
as Marine Voltmeters and Ampere Meters, suitable for Ship Installations. 


New Electric eh, eT and Direct-Reading Wattmeter or Ampere Meter. Direct-Reading Mililampere Meters. 
ese Instruments are equally Accurate on Direct or Alternating Circuit. They are very portable and require no Re-Standardizing. 


FULL PARTICULARS MAY BE HAD ON APPLICATION TO 
QUEEN & co., Incorporated, 1010 CHESTNUT Sr., PHILADELPHIA, or 
JAMES WHITE, - {6 to 20 CAMBRIDCE ST., GLASGOW, SCOTLAND, 


WHO IS THE SOLE AUTHORIZED MAKER OF LORD KELVIN’S APPARATUS. 


NNUNCIATORS, BELLS, PUSHES, SPEAKING TUBE, BAT- 
TERY, PATTERSON CABLE, ELECTRIC LIGHT APPAR- 
ATUS—ARC AND INCANDESCENT, AMERICAN DISTRICT 
TELEGRAPH APPARATUS, TELEGRAPH INSTRUMENTS, 
TESTING INSTRUMENTS, INSULATED WIRES, LINE 
SUPPLIES, TOOLS, AND OTHER ELECTRICAL APPLI- | 
ANCES. 


PRICES ON APPLICATION. 


WESTERN ELECTRIC Co., sew sori: cor Tames and Greenwich sta 


SLO AGENTS: Beacon Electric Co., St. Paul, Minn.; Standard Electrical Works, Cincinnati, Ohio; Mountain Electric Co., Denver, Col. 


— 
— ~~ 
= 
Ii Central Stations 
E a 


Ç) — — 


— — — 
— A 


— — 


y all expenses back of the dynamo from the sale of their EXHAUST STEAM. This they do 3 
TEM ct Underground Steam Distribution, which heats dwellings, stores, offices, churches and public T 
sale ot = m 8 which other companies are allowing to go to waste. It is a legitimate source of revenue Tuc pay Ie 
address, g 


or particulars 
AMERICAN DISTRICT STEAM CO., LOCKPORT, w AS 
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